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SECTION 1

PURPOSE, PROCEDURES AND RESULTS

1.1	 PURPOSE

In Volumes I through III of this forecast study of satellite -provided customer

premises services, a series of forecasts starting with the baseline forecasts and

ending with the overall satellite forecasts were developed. Key questions had to

be answered in developing each set of forecasts, and in answering these questions
key assumptions had to be made. These assum ptions were delineated and were

made on the basis of the best available information. While the assumptions

concerning some of the more critical variables were varied, those related to one

of the most critical variables, costs of satellite and terrestrial systems, were

not. Such sensitivity analyses, however, were considered in this phase of the

study which was designed to examine the effects of varying cost assumptions on

the satellite forecasts. Specifically, the effects of varying the crossover

distance, by varying the relative values of the terrestrial and satellite costs,

were examined.

These relationships between the forecasts presented in Volumes I through III and

those presented in this volume can be diagrammed as follows:

Volumes I-III

Forecasts: Baseline --► Overall Satellite
Each Forecast: Key Questions ­0 Assumptions ­► Forecast

Volume IV

Terrestrial-Cost/Satellite-Cost —Crossover-Distance —*Satellite Forecasts

1.2	 PROCEDURE

This purpose was accomplished by conducting the following steps.

a. Modifying the computer programs to integrate the trun :ing and

CPS programs.	
fs

b. Developing programriing procedures that would permit altering

the trunking and satellite cost ratios.
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C.	 Developing programming procedures that would permit the

development of forecasts by operating speeds.

d. Developing crossover distances for trunking and CPS; composite

crossover distances were also developed for CPS.

e. Developing high, expectea ?nd low estimates of the Trunking

Maximum Net Addressable by service and by operating speed.

f. Developing the overall satellite forecasts and the trunking, CPS

and Ka-band ,segrrants of the overall satellite forecasts, by

service and by operating speed.

An extensive cost analysis was conducted to determine the crossover distances

presented in Volumes I through III. The results of this cost analysis served as the

beginning point for the cost sensitivity analysis discussed in this Volume. That

is, the T=LOOS ratio is the formula that was used when developing the forecasts

presented in Volumes I through III. This ratio was varied by either decreasing or

increasing the T/S value. Six terrestrial to satellite cost ratios were used to

examine the impact of varying this ratio on the satellite forecasts. These ratios
were:

a. Terrestrial Cost (T) = 0.70 Satellite Costs (S)

b. T = 1.00S
C.	 T = 1.15S

d. T = 1.30S

e. T = 1.60S

f. T = 2.00S

These six ratios can be interpreted in the following manner (see Figure 1-1).

Using T = NS as the general formula, T equals the terrestrial cost that

corresponds to a specific distance and T also equals N times the satellite cost.

The specific distance is the crossover distance. In Figure 1-1, if, T1 is the

terrestrial cost, the crossover distance is DI, the value of N is 1.0 and T1 = SI.

Since terrestrial costs are directly related to distance, the greater the value of

N the greater the crossover distance, and as the crossover distance increases the

amount of traffic addressable by satellite decreases. For example, in Figure 1-1,

when N = 1.5, T2 :: S2 = 1.5S, and the crossover distance is 02, which is greater

than D 1.

1-2
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in summary, the crossover distance was determined by changing the satellite by
a percentage of its forecasted cost S, (therefore, the general equation T = NS).
The crossover distance could have been determined by changing the satellite cost
by a percentage of the forecasted terrestrial cost (the general equation then
would have been S = NU

1.3	 RESULTS

Some 35 tables were developed for each T/S ratio. These tables include
information on: the overall satellite forecasts; the trunking, CPS and Ka-band
portion of these overall forecasts; the trunking net addressable forecasts; and
the Trunking and CPS crossover distances. Each forecast was developed by
service and by operating speed. The 210 tables are presented in Section 2,
Tabulated Data.

Tables 1-1 through 1-4 include summary data on the overall satellite forecasts
and the trunking, CPS and Ka-band portions of the overall satellite forecasts.
Forecasts are presented by service, year and cost ratio.

The 1990 and 2000 forecasts in Tables 1-1 through 1-3 are graphed in Figure 1-2.
For both 1990 and 2000, as satellite costs increased, the overall satellite
forecasts decreased in a nearly linear fahsion. The rate of this forecast decrease
was greater for 1980 (67%) than for 1990 (45%) which, in turn, was greater than
for 2000 (41%). The absolute amount of this forecast decrease was greater for
2000 (1279 Transponders) than for 1990 (608 Transponders) which, in turn, was
greater than for 1980 (222 Transponders). For the year 2000, a 10% increase
(from the original costs) in satellite costs resulted in about a 95 transponder
decrease in overall satellite demand, while a 10% decrease in costs resulted in
about a 108 transponder increase in demand.

Changing satellite costs (changing T/S ratio 1.00 to 2.00 or 1.00 to .70) had a
greater impact on trunking than on CPS forecasts. For the year 2000, doubling
the satellite costs resulted in a 40% decrease in trunking demand and a 11%
decrease in CPS demand. For the year 2000, reducing the satellite costs by 30%
resulted in a 14% increase in trunking demand and a 2.5% increase in CPS
demand. That is, a 10% increase in costs resulted in a 89 transponder decrease
in trunking demand and a 6 transponder decrease in CPS demand; a 10% decrease
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TABLE 1-1
OVERALL SATELLITE FORECASTS

(TRANSPONDERS)
j

YEAR
j	 I SERVICE COST RATIO 1980 1990 2000
E

VOICE T=0.705 254 792 2116

R T=1.00S 184 604 1824
T=1.155 154 526 1654
T=1.305 128 452 1508
T=1.605 85 330 1.237

t
T=2.00S 43 211 933

DATA T=0.705 16 215 574
T=1.00S 13 204 542

'-- T=1.155 11 201 536
c T=1.305 10 198 525

T=1.605 7 192 489
T=2.00S 5 191 486

VIDEO T=0.705 61 328 403
T=1.005 61 328 403
T=1.155 61 325 403
T=1.305 61 325 403
T=1.605 61 325 396
T=2.005 61 325 396

p TOTAL T=0.705 331 1335 3093
T=1.005 258 1136 2768
T=1.155 227 1052 2593
T=1.305 199 974 2437
T=1.605 154 847 2121
T=2.005 109 727 1814

r
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TABLE 1-2

SEGMENT OF OVERALL SATELLITE FORECASTS

(TRANSPONDERS)

YEAR

COST RATIO

T=0.705

T=1.00S

T=1.15S

T=1.305

T=1.605

T=2.00S

T=0.705

T=1.00S

T=1.135

T=1.305

T=1.605

T_2.00S

T=0.705

T=1.00S

T=1.155

T=1.305

T=1.605

T=2.00S

T=0.705

T=1.005

T=1.155

T=1.305

T=1.605

T=2.00S

1980 1990 2000

234 787 2093

184 601 1805

154 524 1639

128 451 1494

85 329 1229

43 211 924

15 9 36

12 3 13

11 2 10

9 2 8

7 1 6

5 1 4

61 323 393

61 323 393

61 323 393

61 323 393

61 323 393

61 323. 393

330 1119 2521

258 926 2211

226 849 2041

199 776 1895

153 653 1628

109 534 1321

SEP.VICE

VOICE

C +

DATA

TOTAL

1-6
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YEAR

1980 1990 2000

0 5 23

0 3 18

0 2 15

0 2 13

0 1 8

0 1 8

0 206 538

0 202 529

0 199 526

0 196 518

0 191 483

0 190 482

0 5 10

0 5 10

0 2 10

0 2 10

0 2 3

0 2 3

0 215 571

0 210 557

0 203 551

0 200 541

0 193 493

0 193 493

1-7
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TABLE 1-3

CPS SEGMENT OF OVERALL SATELLITE FORECASTS

(TRANSPONDERS)

COST RATIO

T=0.705

T=1.00S

T=1.155

T=1.305

T=1.605

T=2.005

T=0.705

T=1.005

T=1.155

T=1.305

T=1.605

T=2.005

T=0.705

T=1.00S

T=1.155

T=1.305

T=1.605

T=2.00S

T=0.705

T=1.005

T=1.155

T=1.305

T=1.605

T=2.00S

SERVICE

VOICE

DATA

VIDEO

TOTAL

a
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TABLE D

KA PORTION OF CPS SEGMENT OF OVERALL SATELLITE FORECASTS

(TRANSPONDERS)

YEAR

SERVICE COST RATIO 1980 1990 2000

VOICE T=0.705 0 5 23
T=LOOS 0 3 18
T=1.155 0 2 15
T=1.305 0 2 13

T=1.605 0 1 8

T=2.00S 0 1 R

DATA T=0.705 0 196 498
T•.:.00S 0 190 498
T=1.155 0 188 490

T=1.305 0 184 483

T=1.605 0 180 449

T=2.00S 0 ISO 448
1 1̂

R
VIDEO T=0.705 0 4 9

T=LOOS 0 4 9
T=1.155 0 2 9

T=1.305 0 2 9

T=1.605 0 2 2 d

T=2.00S 0 2 2 1

TOTAL T=0.705 0 205 530
T=LOOS 0 192 518
T=1.155 0 192 514

T=1.305 0 188 505

T=1.605 0 183 459

T=2.00S 0 182 459

1-8
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in costs resulted in a 103 transponder increase In trunking demand and a 5

transponder increase in CPS demand. Ka-Band CPS patterns were very similar
to the CPS patterns.

i The overall satellite voice, data and video forecasts are diagrammed in Figure

1-3. Changing satellite costs (changing T/S ratio from 1.00 to 2.00 or 1.00 to

.70) had a greater Impact on voice than on data, and a greater impact on data

than on video. For the year 2000, doubling the satellite costs resulted in a 49%

decrease in voice demand, a 10% decrease in data demand and 2% decrease in

video demand. For the year 2000, reducing the satellite costs by 30% resulted in

a 16 increase In voice demand, a 6% increase in data demand and a 0% increase

in video demand. That is, a 10% increase in costs resulted in a 89 transponder

decrease in voice demand, a 6 transponder decrease In data demand, and a .5

transponder decrease in video demand; a 10% decrease in costs resulted in a 97

transponder increase in voice demand, c 10 transponder increase in data demand,

and a 0 transponder increase in video demand. The little or no impact on video

i

	

	 demand resulted because the procedure used to estimate video trunking demand

made this estimate insensitive to distance.

Tables 1-5 through 1-7 include summary data on the high, expected and low

estimates of the Trunking Maximum Net Addressable. Forecasts are presented

by service, year and cost ratio. The declines in traffic demand as the cost ratios

increase are similar to those for the overall satellite forecasts. However, the

trunking forecasts decline more rapidly: 108 versus 89 transponders per 10%

increase in cost.

Table 1-8 shows the impacts of changing the satellite cost (T/S ratio 0.7 to 2.00)

on the overall satellite forecasts by ope-ating speed in the year 2000. A

majority of the impact will be on 64 kbps traffic which is voice traffic that will

be carried primarily on trunking systems.

These relationships among terrestrial to satellite cost ratios and the satellite

forecasts can be used to estimate forecasts as assumptions concerning the

crossover distance are varied. That is, the need for transponders can be

determined using the various T/S cost ratios. However, one also should consider
r `	 the interactions of the cost assumptions with assumptions concernink other key

factors (e.g., technological advances or political concerns).
F"
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TABLE 1-3

TRUNK ING MAXIMUM NET ADDRESSABLE

HIGH ESTIMATE

p	 (TRANSPONDERS)

a
_ YEAR

SERVICE COST RATIO 1980 1990 2000

VOICE T=0.705 254 1024 2642
T=LOOS 184 781 2280
T=1.155 154 681 2070
T=1.305 128 586 1887

r T=1.605 85 429 1552
a:

T=2.00S 43 274 1167

DATA T=0.705 15 160 330
T=1.00S 13 132 288

rr:
T=1.15S 11 110 247

T=1.305 90 94 206

T=1.605 7 66 140

4 T=2.005 5 39 81
't

VIDEO T=0.705 61, 323 393

T=1.005 61 323 393

T=1.155 61 323 393

T=1.305 bl 323 393

T=1.605 61 323 393

T=2.005 61 323 393

TOTAL T=0.705 330 1507 3365

T=1.005 258 1236 2960

T=1.155 226 1114 2709

T=1.305 198 1003 2486

T=1.605 153 818 2085

T=2.005 109 636 1641

i

ff

^

7	 f
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TABLE 1-6
TRUNKING MAXIMUM NET ADDRESSABLE

EXPECTED ESTIMATE
(TRANSPONDERS)

YEAR

SERVICE COST RATIO 1980 1990 2000

VOICE T=0.705 254 787 2093

T=1.00S 184 601 1805

T=1.155 154 524 1639

T=1.305 128 451 1494

T=1.605 85 329 1229

T=2.00S 43 211 924

DATA T=0.705 15 147 310

T=1.00S 13 121 270

T=1.15F 11 101 232

T=1.305 9 86 193

T=1.605 7 61 132

T=2.005 5 36 76

VIDEO T=0.705 61 323 393

T=1.005 61 323 393

T=1.155 61 323 393

7=1.305 61 323 393

T=1.605 61 323 393

T=2.00S 61 323 393

TOTAL T=0.705 330 1257 2796

T=1.00S 258 1045 2468

T=1.155 226 948 2263

T=1.305 198 860 2080

T=1.605 153 713 1754
T=2.005 109 570 1393
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TABLE 1-7

TRUNKING MAXIMUM NET ADDRESSABLE

LOW ESTIMATE

(TRANSPONDERS)

YEAR

SERVICE • COST RATIO 1980 1990 2000

VOICE T=0.705 254 641 1656

T=LOOS 184 489 1428

T=1.15S 154 426 1296

T=1.30S 128 367 1182

T=1.60S 85 268 972

T=2.00S 43 171 731 P

DATA T=0.705 15 134 290

T=1.00S 13 111 252 )J

T=1.15S 11 92 217

T=1.305 9 78 181

T=1.60S 7 55 123 $
rl

T=2.00S 5 33 71
r ^

VIDEO 7=0.705 61 323 393 Z

T=1.00S 61 323 393 y`

T=1.15S 61 323 393
1:1

rl

4

T=1.30S 61 323 393 J

T=1.60S 61 323 393

T=2.00S 61 323 393
i

TOTAL T=0.705 330 1098 2339 i

T=1.00S 258 922 2073
E

{

T=1.15S 226 841 1906
7

T=1.30S 198 768 1756

T=1.605 153 646 1488

T=2.00S 109 527 1195

1-14
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TABLE 1-8

IMPACTS OF CHANGING THE SATELLITE COST (T/S RATIO .7 TO 2.00)

ON THE OVERALL SATELLITE FORECASTS BY OPERATING
SPEED FOR THE YEAR 2000

NUMBER OF TRANSPONDERS REDUCTION IN
BY T/S RATIO FORECAST

SPEED T=0.705 T=2.00S %

2.4 kbps 52.2 50.6 3
4.8 kbps 112.3 100.3 it
9.6 kbps 370.1 324.8 12

56 kbps 37.3 9.1 76
64 kbps 2113.3 931.4 56

1.544 Mbps 131.7 126.1 4
>6.3 Mbps 147.5 147.4 0

3092.0 1813.9 41

1-15



SECTION 2
TABULATED DATA

The tabulated data are presented in this section and are grouped into six sub-

sections, one for each of the six terrestrial (T)/satellite (S) cost rates:

a. T=0.705

b. T = LOOS

C. T = 1.155

d. T = 1.305

e. T = 1.605

f. T = 2.00S

A list of the tables in each sub-section is presented at the beginning of each sub-

section. Each sub-section includes 35 tables with identical titles, except the T/S

rates changes for each group of 35 tables.

2.1 LIST OF TABLES: T = 0.70S

Table 2.1 Overall Satellite Forecasts by Service

Table 2.2 Trunking Segment of Overall :Satellite Forecasts by Service

Table 2.3 CPS Segment of Overall Satellite Forecasts by Service

Table 2.4 Ka-Portion of CPS Segment of Overall Satellite Forecasts by

Service

Table 2.5 Overall Satellite Forecasts by Operating Speed

Table 2.6 Trunking Segment of Overall Satellite Forecasts by Operating

Speed

Table 2.7 CPS Segment of Overall Satellite Forecasts by Operating Speed

Table 2.8 Ka-Portion of CPS Segment of Overall Satellite Forecasts by

Operating Speed

Table 2.9 Trunking Maximum Net Addressable by Service: High Estimate

Table 2.10 Trunking	 Maximum	 Net Addressable by	 Service:	 Expected

Estimate

Table 2.11 Trunking Maximum Net Addressable by Service: Low Estimate

Table 2.12 Trunking Maximum Net Addressable by Operating Speed: 	 High

Estimate

2-1
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Table 2.13	 Trunking Maximum Net Addressable by Operating Speed:
p

Expected Estimate

Table 2.14	 Trunking Maximum Net Addressable by Operating Speed: Low
Estimate

Table 2.15	 Breakeven Distance in Miles for Trunking Networks

Table 2.16	 CPS Composite Crossover Distance in Miles Unshared Earth

Stations .995 Availability

Table 2.17	 CPS Composite Crossover Distance in Miles Shared Earth

Stations .995 Ava:labil:ty

Table 2.18 CPS Composite Crossover Distance in Miles Unshared Earth

Stations .999 Availability

Table	 2.19 CPS Composite	 Crossover	 Distance	 in	 Miles	 Shared	 Earth

Stations .999 Availability

Table 2.20 1982 Crossover Distances in Miles for C-Band CPS Services

(Unshared Earth Stations)

Table 2 .21 1982 Crossover Distances in Miles for C - Band CPS Services

(Shared Earth Stations)

Table	 2.7.:2 1982 Crossover Distances in Miles for Ku-Band CPS Services

(Unshared Earth Stations)

Table 2.23 1982 Crossover Distances in Miles for Ku-Band CPS Services

(Shared Earth Stations)

Table 2.24 1990 Crossover Distances in Miles for C-Band CPS Services

(Unshared Earth Stations)

Table 2.25 1990 Crossover Distances in Miles for C-Band CPS Services

(Shared Earth Stations)

Table 2.26 1990 Crossover Distances in Miles for Ku-Band CPS Services

(Unshared Earth Stations)

Table 2.27 1990 Crossover Distances in Miles for Ku-Band CPS Services

(Shared Earth Stations)

Table 2.28 1990 Crossover Distances in Miles for Ka-Band CPS Services

(Unshared Earth Stations)

Table 2.29 1990 Crossover Distances in Miles for Ka-Band CPS Services

(Shared Earth Stations)

Table 2.30 2000 Crossover Distances in Miles for C-Band CPS Services

(Unshared Earth Stations)
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Table 2.31	 2000 Crossover Distances in Miles for C-Band CPS Services

(Shared Earth Stations)
Table 2.32 2000 Crossover Distances in Miles for Ku-Band CPS Services

(Unshared Earth Stations)

Table 2.33 2000 Crossover Distances in Miles for Ku-Band CPS Services

(Shared Earth Stations)

Table 2.34 2000 Crossover Distances in Miles for Ka-Band CPS Services

(Unshared Earth Stations)

Table 2.35 2000 Crossover Distances in Miles for Ka-Band CPS Services

(Shared Earth Stations)

'yn	 i
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TABLE 2.1

OVERALL SATELLITE FORECASTS
(TRANSPONDERS)

(T=0.7S)

1?80

SERVICE
-------------------------------

VOICE

ONNNAL
OF POOR C^f1r LCY°s

1990	 201' J

MTS !^'cSIDENTIAL)
MTS -,BUSINESS)
'RI !JATE LINE

MOBILE
PUBLIC RADIO
COMM.(CIAL AND RELIGIOUS
CCCASICNAL
_A7V MUSIC
;ECORDING

4,8 56.3 223.5
12.1 211.7 758.7

235.5 504.9 1112.7
0.6 7.3 13.4
0.2 0.5 0.6
0,3 0.5 0.7
0.5 0.5 0.6
0.1 0.1 0.3
0.0 0.0 0.1

254.1
-----------------------------

791.3 2115.5

0.0 0.6 3.2
0.1 1.2 .3,2

11.1 104.3 223.5
0.3 11.5 50.6
0.2 5.5 19.9
0.2 2.5 5.1
010 0.2 2.4
0.0 .3 2
2.8 67.0 225•=
0.5 10.5 5..
0.0 0.5
0.1 0.2 0.2
0.0 0.0 r,0
0.1 7.1 1^•.+
0.0 2.1 ?,:
0.0 0.0 n,1
0.0

-----------------------------
0.,. =._ n

15.6 215.1 5 3.5

is

10.0 42.9 42,0
C34	 J o2,4

3

14.3 1..5 .:i
0.0 0 .

255.4
k

£iATA

Elf!, Ti-,rc TRANSFER

PATCH PROCESSING
DATA ENTRY
REMOTE JOB ENTRY
INGUIRYiRES'ONSE
7IMESHARING

-^S ^	 r•.sir . i tl'^J_•
«r _ I

: MInISTF'hTI'JE MESS!",--DES
- dCSIMTL_
C=M .UN=Crt,-ING WCRI f;CCEScCi S
- _;, . - LEX
j LG^:A-•.'T 7 LEGRAM/M rYjEY O,=:DERS
DINT OF SALE

VIDEOTEXT%'TELETEXT
7ELEMONI 7ORING SERVICE.
SEC. Ur;E V0--CE

2-4



TABLE 2.2

TRUNKING SEGMENT OF OVERALL SATELLITE
(TRANSPONDERS)

(T=0.7S)

#1

OF POOR QUI•.Ll: -t'

FORECASTS

1980	 1990	 2000

SERVICE
--------------------

VOICE

MTS (RESIDENTIAL)
MTS (BUSINESS)
PRIVATE LINE
MOBILE
PUBLIC RADIO
COMMERCIAL AND RELIGIOUS
OCCASIONAL
CATV MUSIC
RECORDING

BATA

DATA TRANSFER
PATCH PROCESSING
DATA ENTRY
REMOTE JOB ENTRY
INQUIRY/RESPONSE
TIMESHARING
USPS/EMSS
MAILPDX
ADMINISTRATIVE M_r.,_c5
FACSIMILE
CO('MUiJIGATiMC WDF._ 	 F55=i=:S
TWX/TELEX.
MAILGF:hi'/TEL.EGRAi'li''OwE'f ORDEF;S
POINT OF 50-LE
VIDEOTEXT/TELETE'*'
TELEMONITORING SEFJICE
SECURE VOICE

VIDEO

NETWORK
C

h
 T 1^1

OCCASIONAL
kECOF;Din CtIf;NNEL
TtLE^.v .l"tnLftl.,:

4.8 66.3 223.5
12.1 209.8 750.5

235.5 502.0 1097.9
0.6 7.3 18.3
0.2 0.5 0.6
0.3 0.5 0.7
0.5 0.5 0.6
0.1 0.1 0.3
040 0.0 0.1

254.1
------------------------------

787.0 2092.5

0.0 0.5 2.9
0.1 010 0.0

1101 0.0 0.0
0.3 0.0 19.1
0.0 0.0 0.0
0.1 1.1 2.3
0.0 0.7 ?.:
0.0 0.0 0.0
2.7 0.0 G.)
0.6 4.E! 0.0
0.0 G.0 0.0
0.1 U.2 012
0.0 0.0 0.0
0.1 0.0 0.0
0.0 2.1 9.3
010 0 . C, !-, . 0
0.0 0.0 0.0

1 5.1 9.4 35.9

10.0 42.9 42.
_	 . 82. V•6S 2

.'^	 .. 4i.0 3C. v

3.0 1`_'5.5

5

245._

6i.3 3221. L' 392.E
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i
TABLE 2.3

CPS SEGMENT OF OVERALL SATELITE FORECASTS
k TRANSF'ONIiERS )

(T=O.iS)

1980	 1990	 2000

SERVICE

-----------------------

VOICE

rI T S	 (RESIDENTIAL) 0.0 0.0 0.0
HTS	 (BUSINESS) 010 1.9 8.2
i-'^IVAT"c	 LINE 0.0 2.9 14.8
r`C 1 L 0.0 0.0 0.1
PUBLIC RADIO 0.0 0.0 0.0
"^^HERCIAL AND RELIGIOUS 0.0 0.0 0.0
!OCCASIONAL 010 0.0 010
CATV HU5iC 0.0 0.0 0.0
'-ECORDING 0.0 0.0 010

0.0
------------------------------

4.8 23.1

_ATA

DATA TRANSFER 0.0 0.1 0.3
ZA'CH PROCESSING 0.0 1.2 3.2
_ r•?A	 ENTRY 0.0 104.3 223.6
-:E'OTE JCR ENTRY 0.0 11.8 31.5

013 5.5 19.9
0.1 1.4 3.8

6S%'C. Eric-,; 0.0 0. i 0.3

°, ,T rjISTRATi'JE MESSAGES 0.1 67.0 225.2
_.^iiLE 0.0 9.8 8.7

CC's_! -	 iTI;JG	 WGf;_	 1__c	 un^ 0.0 0. 5 2 .1
Ta'r:/TELE : 0.0 010 0.0
.yp_t C+• ^r,l'I/TEU=GnAM: h1ONE'Y	 ORDERS 0.0 010 0.0
==NT	 0'r	 S6i-E 0.0 7.1 i3.4
I"EOTEXT/TELETEXT 0.0 0.0 0.0

TE_EMONITORI G SCRVICE 0.0 010 0.1
___URE VOICE 0.0 0.3 a.3

. 0.5 205.7 537.6

-- _:0F:.. CI O 0.0 0.0
'.1 0.0 0.0 0.V

_r__..c__ "SAL O.G 0.0 0.0
0.0 0.0

------------------------------
0.1 -. 10.1

2-6



SERVICE
-------------------

VOICE

2-T

TABLE 2 .4	
G.;

OF POGii,

NA PORTION OF CPS SEGMENT OF OVERALL SATELLITE FORECASTS
(TRANSPONDERS)

(T=0.7S)

1980	 1990	 2000

MTS	 (RESIDENTIAL) 0.0 0.0 0.0
MTS	 (BUSINESS) 0.0 1.9 9.2
PRIVATE LINE 0.0 2.9 14.8
MOBILE 0.0 0.0 0.1
PUBLIC RADIO 0.0 0.0 0.0
COMMERCIAL AND RELIGIOUS 0.0 0.0 0.0
OCCASIONAL 0.0 0.0 0.0
CATV MUSIC 0.0 0.0 0.0
RECORDING 0.0 0.0 0.0

0.0
------------------------------

4.8 23.1

DATA

DATA TRANSFER 0.0 0.1 0.3
kATCH PROCESSING 0.0 1.1 2.9
DATA ENTRY 0.0 108.3 223.1
REMOTE JOB ENTRY 0.0 12.3 31.4
INQUIRY,RES'PONS'E 0.0 5.7 19'.8
TIMESHARING 0.0 1.5 3.8
USPS/E^'SS 0.0 0.1 0.3
Ka. t:BC:: 0.0 V./ 1.0
ADMINISTRATIVE MESSAGES 0.0 5813 189.1
FACSIMILE 0.0 0.7 8.2
COMMUNICATING WORD 0.0 0.4 _ .?

TWX/ TELEX 0. 0 0.0 0.0
MAILGRAM/TELEGRAM/MONE 	 ORDERS 0.0 0.0 0.0
POINT OF SALE 0.0 6.7 1:.3
VIDEOTEXT/TELETEXT 0.0 0.0 0.0
1'ELEMONITORING SERV.CE 0.0 0.0 0.1
SECURE VOICE 0.0 0.3 3.3

0.0
------------------------------

i ?b.2 4?8.3

JIDEO

NET41C,RK 0.0 0.0 0.0
CATV 0.0 0.0 0.0
CCCnSIO:AL 0.0 0.0 0.0
RECG'F;LING C^-.-6NNEL
TELEC0N;-ERE+'CIuG ..0

------------------------------
4.1 ?.e

0.0 4.1 8.6



TABLE 2.5

OVERALL SATELLITE FORECASTS
( TRANSF'OtJI ,ERS )

(T=O.?S)

1980

t

1990
	

2000

OPERATING SPEED

2.4 KHF'S
4.8 KHF'S
9.6 KBPS

5.6 Ki4PS
64 KI+F'S

1.544 MBF'S
6.3 MHF'S

>6.3 Mlif•'S

9.5 43.•9
4.0 147.1
2.i 22.8
0,0 1.1

253.0 790.2
2.6 82.2
1.5 80.4

55.3 166.9

331.1	 1=34.6

52.2
112.3
370.'1
3'• . 3

2113.3
131.7
127.7
147.5

3092.0
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2.4
4.8
9.6
56
64

1.544
6.3

)6.,.

OPERATING SPEED
-----------------

KPF'S
KFPS
KBPS
KPPS
KPF'S
M14PS
MBF'S
MPF'S

2-9

TABLE 2.6	
0M I G I NA L Ff:

OF POOR QUFUYi

TRUNKING SEGMENT OF OVERALL SATELLITE FORECASTS
(TRANSPONDERS)

(T=0.7S)

1980	 1990	 2000

912 2.4 2.0
3.9 4.1 7.2
2.1 1 1.2
0.0 0.7 12.1

253.0 785.4 2090.2
2.6 79.7 126.4
1.5 77.9 122.6

58.3 166.9 147.5

330.5
------------------------------

1119. 252112



Q.r

TABLE 2.7

EGMENT OF OVERALL SATELITE FORECASTS
(TRANSPONDERS)

(T=0.7S)

1980	 1990 2000

OPERATING SPEEIi

2.4 KBPS
4.3 'K BPS

t?.6 t, BPS
5o NBF'S

64 KBPS
I.544 MPPS

6.3 MPPS
>6.3 MPPS

0.3 41.6 50.2
0.1 143.0 105.1
0.1 20.7 =5618
0. 0 0. 4 25.3
0.0 4.8 23.1
0.0 2.5 5.3
0.0 2.4 5.1
0.0 0.0 0.0

0.6
---------------------------

215.4 570.8
a	

^:

i
i'.

`^	 I

i

4
t

i

I

2_10



TABLE 2.8	 ORIGHJAL PP,.^ : j,',
OF POOR QUALITY

KA PORTION OF CPS SEGMcNT OF OVERALL SATELLITE FORECASTS
CTRANSPONIERS)

(T=0.7S)

1980	 1990	 2000
I 	 ,

OPERATTNG SPEED
------------------------------

2.4 KBPS
4.8 .KPF'S
9.6 KBPS
56 KNF'S
64 KPPS

1.544 MBPS
6.3 MFF'S
)6.3 MBPS

0.0 39.6 46.3
0.0 136.3 97.,2
0.0 19.8 329.5
0.0 0.4 25.1
0.0 4.8 23.1
0.0 2.1 4.5
0.0 2.0 4.3
0.0 0.0 0.0

0.0
---------------------------

205.1 530.0

T+\ l
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TABLE 2.9

TR.UNKING MAXIMUM NET ADDRESSABLE
HIGH ESTIMATE
IN TRANSPONDERS

(T=0.7S)

1980	 1990	 2000

SERVICE-

VOICE

MTS	 (RESIDENTIAL) 4.8 101.1 326.4
MTS	 (BUSINESS) 12.1 320.2 1096.2
PRIVATE LINE 235.5 592.0 1196.7
MOBILE 0.6 8.6 20.0
PUBLIC RADIO 0.2 0.6 0.6
COMMERCIAL AND RELIGIOUS 013 0.6 0.8
OCCASIONAL 0.5 0.6 0.7
CA'r y MUSIC 0.1 0.1 0.3
RECORDING

------------------------------
0.0 0.1

253.8 1023.8 2641.7

DATA

BATA TRANSFER 0.0 0.5 3.1
BATCH PROCESSING 0.1 0.9 1.9
DATA ENTRY 11.1 83.1 139.1
REMOTE JOB ENTRY 0.3 9.4 20.4
INQUIRY/RESPONSE 0.1 4.3 12.2
TIMESHARING 0.1 1.1 2.4
USPS/EMSS 018 2.2
r"AILBOX 0.0 0.6 1.2
;ir,INiSTRATIVE MESSAGES 2.7 45.' 120.4
= ACSIMILE 0.6 5.2 6.4
COr'IMUNICRTiNG WORD PF,OCESSORS 0.0 0.3 1.1
TWX/TELEX 0.1 0.2 0.2
-rnILGRAM/TELEGRAM/MONEY ORDERS 0.0 0.0 0.0
POINT OF SALE 0.1 5.3 7.9
.IIDEOTEXT:TELETEXT 0.0 2.3 9.9
TELEMONITORING SERVICE 0.0 0.0 0.0
SECURE VOICE 0.0 0.2 2.1

15.2
------------------------------

159.9 330.4

VIDEO

^JJ ETWORK 10.0 42.9 42.0
Ln	 'J 04.0 82.4 68.2
OCCAS1 .O•NAL 14.3 41.6 36.0
l^.ECGRD NG CHANNEL 0.0 1.3
Y _L"rurJF_RENCING 3.0 155. 245 *3

61.3 322.3 392.7
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^'+	 OF POOR QljALV!-°

N^

TABLE 2.10

fRUNKING MAXIMUM NET ADDRESSABLE
EXPECTED ESTIMATE
IN TRANSPONDERS

(T=0.7S)

r. 1980 1990 2000

RR-----
-SERVICE-

------	 ----------
E

VOICE

MTS	 (RESIDENTIAL) 4.8 66.3 223.5
MTS	 (BUSINESS) 12.1 209.8 750.5

c PRIVATE LINE 235.5 502.0 1097.9
MOBILE 0.6 7.3 1803
PUBLIC RADIO 0.2 0.5 006
COMMERCIAL AND RELIGIOUS 0.3 0.5 0.7
OCCASIONAL 0.5 0.5 0.6
CATV MUSIC 0.1 0.1 0.3
RECORDING

-

000

-------

0.1

I 253.8 787.0 °-2092.5

DATA

DATA TRANSFER 0.0 0.5 2.9
F BATCH PROCESSING 0.1 0.8 i.e

DATA ENTRY 11.1 76.3 130.5
REMOTE JOB ENTRY 0.3 8.6 19.1
INQUIRY/RESPONSE 0.1 4.0 1114
TIMESHARING 0.1 1.1 2.3
USPS/EMSS 0.7 2.1
MAILBOX 0.0 0.5 1.1
ADMINISTRATIVE MESSAGES 2.7 42.0 112.9
FACSIMILE 0.6 4.5 6.0

- COMMUNICATING WORD PROCESSORS 0.0 0.3 1.1
TWX/TELEX. 0.1 0.2 0.2
MAILGRAM/TELEGRAM/MONEY ORDERS 0.0 0.0 0.0
POINT OF SALE 0.1 4.8 7.4
VIDEOTEXT/TELETEXT 010 2.1 9.3
TELEMONITORING SERVICE 0.0 0.0 0.0
SECURE VOICE 0.0 0.2 1.9

-
15,2

------------------------------
146.9 310.0

VIDEO

NETWORK 10.0 42.4 42.0
CATV 34.0 62.4 68.2
OCCASIONAL 14.33 41.6 36.0
RECORDING CHANNEL 0.0 1.3
TELECONFERENCING 3.0 155.9 245.3

61.3 322.8 392.7

2-13
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TABLE 2.11

TRUNKING MAXIMUM NET ADDRESSABLE
LOW ESTIMATE
IN TRANSPONDERS

(T=0.7S)

1980	 1990	 2000

SERVICE

VOICE

MTS (RESIDENTIAL)
MTS (BUSINESS)
PRIVATE LINE
MOBILE
PUBLIC RADIO
COMMERCIAL AND RELIGIOUS
OCCASIONAL
CATV MUSIC
;:cECORDING

i1ATA

*BATA TRANSFER
PATCH PROCESSING
DATA ENTRY
REMOTE JOB ENTRY
SNOUIRY/RESPONSE
TIMESHARING
USPS/EMSS
FIAILBOX
ADMINISTRATIVE MESSAGES
=ACSIMILE
COMMUNICATING WORD PROCESSORS
TWX/TELEX
MAILGRAM/TELEGRAM/MONEY ORDERS
°'DINT OF SALE
VIDEOTEXT/TELETEXT
TELEMONITORING SERVICE
SECURE VOICE

VIDEO

_T WORK
:r+TV
_CCASIONAL
F=CORDING CHANNEL
-E:ECONFERENCING

4.8 45.8 138.7
12.1 144.9 465.6

235.5 442.0 1032.0
0.6 6.4 1.7.2
0.2 0.4 0.5
0.3 0.5 0.6
0.5 0.4 0.6
0.1 0.1 0.3

------------------------------
0.0 0.1

253.8 640.5 1655.6

0.0 0.4 2.7
0.1 0.9 1.7

11.1 69.5 121.9
0.3 7.9 17.9
0.1 3.6 10.7
0.1 1.0 2.1

0.6 2.0
0.0 0.5 1.0
2.7 38.2 105.5
0.6 4.3 5.6
010 0.3 1.0
0.1 0.2 0.2
0.0 0.0 0.0
O.i 4.4 6.9
000 1.9 8.6
0.0 0.0 0.0
0.0 0.2 1.8

15.2
------------------------------

133.8 289.6

1010 42.9 42.0
34.0 32.4 68.2
14.3 41.6 36.0

0,0 1.3
3.0 155.9 245.3

61.3 322.8 392.7
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TABLE 2.12

C	 TRUWKING MAXIMUM NET AYtLRESSABLE
HIGH ESTIMATE
IN TRANSPONDERS

{!	 (T=0.7S)

ORIGINAL PAC3E uP
OF POOR QUALD-Y

1980 1990 2000

OPERATING SPEED

f-

2.4 KPF'S 8.2 55.1 59.2
4.8 KDPS 4,5 72.0 110.3

t	 9,6•KBF'S 2.5 31.8 147;4
56 KHF'S 0.0 0.9 12.1
64 KBPS 252.9 1021.9 2639.3

1,544 MBPS 2.5 80.1 126.5
6.3 MBPS 1.5 78.0 122.7

r	 >6.3 MBPS 58.3 16619 147.4
------------------------------

'1 330.2 1506.6 336409
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TABLE 2.13

TRUNKING MAXIMUM NET ADDRESSABLE
EXPECTED ESTIMATE
IN TRANSPONDERS

(T=0.7S)

1980
	

1990
	

2000

OPERATING SPEED
------------------------------

	

2.4 KBPS
	

8.2
	

50.6
	

55.5

	

4.8 KBPS
	

4.5
	

66.1
	

103.5

	

9.6 KBPS
	

2.5
	

29.2
	

138.3

	

56 KBPS
	

0.0
	

0.8
	

11.3

	

64 KS F'S
	

252.9
	

785.4
	

2090.2

	

1.544 MBF'S
	

2.5	 ,•9.8
	

126.2

	

6.3 MBPS
	

1.5
	

78.0
	

122.7

	

) 6.3 MBF'S
	

58.3
	

166.9
	

147.4

330.2
	

1256.7
	

2795.2

i

ii	

qq^
I }	 y

i

y

i

1'.

u

q

1_a

j2-16



8.2 46.1
4.5 60.2
2.5 26.6
0.0 0.7

252.9 639.1
2.S 79.6
1.5 78.0

58.3 166.9

330.2	 1097.2

TABLE 2.14

TRUNKING MAXIMUM NET ADDRESSABLE
LOW ESTIMATE
IN TRANSPONDERS

`	 (T=0.7S)

1980	 1990

ORIGIN aL pi-1`7 1,2

OF POOR QLJALI-C1

2000

I------------------------------
OPERATING SPEED

t I
2.4 KBPS
4.8 KBPS
996. KPPS,.'

56 KBPS
64 KBPS

1.544 MFPS
6.3 MFPS

>6.3 MFPS

51.9
96.7

129.1
10.6

1653.5
126.0
122.7
147.4

2337.9



TABLE 2.13

BREAKEVEN DISTANCE IN MILES FOR TRUNKING NETWORKS
(T=0.7S)

-----------------------------------------------------
OPERATING SFEEIiS

YR/RAND 2.4 4.8 9.6	 56 T1 V1 V2 V3

?983

C 5 1 1	 1 45 360 260 173
h;U 126 87 47	 28 95 571 471 378

1990

C 10 4 5	 1 24 252 139 79
h:U 19 2 1	 3 32 278 164 87
\A 16 1 1	 3 32 274 161 86
rA 16 1 1	 1 25 243 130 75

2000

C 13 9 12	 2 23 274 152 84
KU 2 1 1	 1 1 115 54 35
KA 3 1 1	 4 34 255 133 76
RA 2 1 1	 2 26 223 102 64

f	 ^I
2-18
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TABLE 2.16

CPS COMPOSITE CROSSOVER DISTANCE IN MILES
UNSHAREIt EARTH STATIONS . 995 AVAILABILITY

(T=0.7S)

OPERATING SPEEDS

Y

	

2.4	 4.8	 9.6	 56	 T1	 V1	 V3	 V3

	

12	 22	 51	 95	 168	 1761	 1607	 1479

	

45	 111	 258	 342	 224	 3521	 3303	 •	 3129

	

6	 21	 44	 145	 1336	 1186	 1060

	

53	 149	 225	 141	 2437	 2256	 2142

	

2	 11	 48	 123	 1307	 1168	 1046

	

1	 3	 23	 139	 1044	 901	 779

	

27	 72	 128	 Be	 1635	 1490	 1387

	

1	 1	 22	 60	 812	 677	 593

's

YRJRAND

1980

C

KU

1990

C
KU
KA

F'	 2000

C
KU

KA

e



?'M 	 .	

T1

({ TABS 2.17.

° CPS COMPOSITE CROSSOVER ms¥2 IN See
\R SHARED £#» STATIONS ,99sAVAILABILITY

ct G	 ,

y . OPERATING SPEED
-----------------------------------------------------------

\( R^ #, 2.4 •	 e t6 R 2 V2 R

§k
, c .tee 449 636	 ae 87 500 «o k,	 .

KU 346 464 664	 221 132 685 2: ae
\.

( I90

(\

; !k 25 402	 164 66 37 269 !#
© 7 2e 4 «	 17 417 ;04 1
@ IS 298 &2	 233 23 se 440 327§!

20&

f G 92 149 ka	 !S s 334 2= 165
G 89 141 2e	 120 \e 235 14e e

^e R I# 234 447	 13 S 336 214 12

[\ .	 \ !

\  ( {

!

. r
\ . i

\ ^y \

t	 •

/ \

\.	 •

\&!o	 \ )j
>    « a.



YR/SAND

1980

C
,KU

1990

C
KU
KA

2000

TABLE 2.18

CPS COMPOSITE CROSSOVER DISTANCE IN MILES
UNSHARED EARTH S'rATIONS .999 AVAILASICITY

(Ta0.7S)

OPERATING SPEEDS

2.4 4.8 9.6
------------------------------------------------------------

56 TI V1 V2 V3

26 58 144 206 218 2694 2502 2345
55 136 308 401 314 4276 4035• 3647

8 23 59 112 178 1908 1740 1592
29 71 197 281 199 3040 2822 264E
1 2 11 48 123 1307 1168 1046

C 3 8 29 59 156 1.484 1334 1208
KU 13 38 101 171 115 2037 1879 1758
KA 1 1 1 22 60 812 677 593

PRECEDING PAGE BLANK NOT T;YXGMR17

C?
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TABLE 2.19
CPS COMPOSITE CROSSOVER DISTANCE IN MILES
SHARED EARTH STATIONS . 999 AVAILABILITY'

(T=0.7S)

OPERATING SPEEDS'

YR/BAND	 2.4	 4.8	 9.6	 56	 T1	 V1	 V2	 V3

1980

	

C	 341	 4SS	 647	 261	 105	 572	 473	 379

	

.KU	 350	 474	 685	 305	 170	 848	 726	 623

1990

C 142 248 429 195, 110 548 435 331
KU 140 246 423 189 101 513 399 304
KA 170 298 512 233 103 553 440 337

2000

C 91 149 303 136 63 326 234 172
KU 91 146 297 129 54 293 206 144
KA 106 234 447 189 53 336 214 122



TABLE 2.20

ORIMAL 
ROF POOR QUALITY
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1.0.0 42.9 42.0
34.0 82.4 68.2
14.3 41.A 36.'
000 0.0 1.3
3.1 160.8 255.E

61.3 --- 327.7 402.8

NETWORK
CATV
OCCASIONAL
RECORDING CHANNEL
TELECONFERENCING

i

TABLE 2.36

OF POOR
OVERALL SAT=_L:T_ 'FORECASTS

CRS)
(TC1C)

1930	 1990	 20'r,

SERVICE

VOICE

MTS (RESIDENTIAL)
MTS (BUSINESS)
P'RIVAT'E LINE
MOBILE
PUBLIC RADIO
COMMERCIAL AND RELIGIOUS
OCCASIONAL
CATV MUSIC
RECORDING

DATA

DATA TRANSFER
BATCH PROCESSING
DATA ENTRY
REMOTE JOB ENTRY
INQUIRY/RESPONSE
TIMESHARING
LISPS/EMSS
MAILBOX
ADMINISTRATIVE MESSAGES
FACSIMILE
COMMUNICATING WORD PROCESSORS
TWX/TELEX
MAILGRAM/TELEGRAM/MONEY ORDERS
POINT OF SALE
VIDEOTEXT/TELETEXT
TELEMONITORING SERVICE
SECURE VOICE

•VIDEO

3.4 50.6 193,.•'
8.8 1.61.5 5°_4.2

170.3 384.9 95-1.8
0.4 5.6 15.9
0.1 0.4 0.5
0.2 0.4 6.6
0.3 0.4 0.6
0.0 0.1 0,2
0.0 0.0 O.i

184.1
------------------------------

603.6 1323.•

010 0.5 3.0
0.1 i.1 3.1
9.1 102.2 219.9
0.2 11.6 31.0
0.2 5.3 19.•3
0.1 1.4 3.7
0.0 0.6 2
0.0 0.9 2 -
2.4 65.5 221.5
0.5 5.7 9.6
0:0 0.'5 2.1
0.0 0.2 0.2
0.0 010 0.0
0.1 6.'? 13.2
0.0 1.8 8.1
0.0 0.0 0.1
0.0 0.3

- -----------------
3.1

---
------------

12.3 204.4 _
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TABLE 2.37

TRUNKINO Sc1:ME r .317 0-VERA4L Si^ , TELL ITc FORE.A37
F::NMP0Nr..- R S )

(r=__i

1i Oi 1 •1 it,l 'x•')00

SERVICE

VOICE

MTS	 (RESIDENTIAL) 3.4 50.6 193.7
MTS	 (BUSINESS) 9.8 1.60.3 647.7
PRIVATE LINE 170.3 332.9 946.0
MOBILE 0.4 5.6 15.9
PUBLIC RADI0 0.1 0.4 0.5
CCMMERCiAL AND RELI_IOUS 0.2 0.4 0.0
OCCASIONAL 0.3 0.4 it.•6
CATV MUSIC 0.0 0.1 0.2 t
RECORViNG 0.0 0.0 0.1

600.5 1305.3
4
{

Vr'TA 3

CATA	 TRij44FER' 0.0 0.4 2.7
z.ATCH PROCES S ING 0.1 0.0 0.0
DATA ENTRY 9.1 010 0.0
REMOTE UOB ENTRY 0.2 0.0 0.0
INQUIRY/RESPONSE 0.0 010 0.0
TIMESHARING 0.0 0.0 0.0 4

LISPS/EMSS 0.0 0.6 1.3
MAILBOX 0.0 0.0 010
ADMINISTRATIVE MESSAGES 2.2 0.0 0.0
FACSIMILE 0.5 0.0 0.0
COMMUNICATING wORD PROCE SSORSOlD 010 0.0 0.0
T'JX/ TELEX 0.0 0. i 0.2 i
MAILGRAM/TELEGRAM/MONEY ORDERS 0.0 0.0 0.0 f
r'OINT OF SALE 0.1 0.0 0.0
VIDEOTEXT/TELETEXT 0.0 1.3 9.1
TELEMONITORING SERVICE 0.0 0.0 010
SECURE VOICE 0.0 010

------------------------------
0.0

:2.3 2.9 12.8
4

VIDEO

:vETwORK 10.0 42.9 42.0
C°TV 34.0 92.4 68.2
4CCnSIONAL 14.3 41.6 36.0
RECORDING CHANNEL 0.0 0.0 1.3
TELECONFERENCING 3.0.

-----------
155 .9

-----------
245.3

--------
1
l

61.2 322.3 392.7
M
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TABLE 238

a

CF• S SEGMENT OF GVER4LL SATELITE FORECAS-5
(TRANSPONiEPS)

iT-1S)

r,
^I

OFIGIN'AL
OF POOR

1

i

1430	 19'=o	 2000

SERVICE
------------------------------

VOICE

MTS (RESIDENTIAL) 0.0 0.0 010
MTS (BUSINESS) 0.0 1.2 6.5
PRIVATE LINE 0.0 i.8 11.2-
MOBILE 0.0 0.0 0.1
PUBLIC RADIO 0.0 0.0 0.0
COMMERCIAL AND RELIGIO !JS 0.0 0.0 0.0
OCCASIONAL 0.0 C.i 0•0
CATV MUSIC 0.0 0.0 0.0
RECORDING 0.0 0.0 0.0

0.0
------------------------------

3.0 1d.•:

DATA

DATA TRANSFER 0.0 0.1 0.3
BATCH PROCESSING 0.0 1.1 3.1
DATA ENTRY 0.0 102.2 214.9
REMOTE JOB ENTRY 0.0 11.6 31.0
INQUIRY/RESPONSE. 0.2 5.3 19.6
TIMESHARING 0.1 1.4 3.'
USPS/EMSS 0.0 0.1 O.3
MAILBOX 0.0 0.3 2.2
ADMINISTRATIVE MESSAGES 0.1 65.•6 221.5
FACSIMILE 0.0 5.7 3.6
COMMUNICATING WORD PROCESSOR' 0.0 0.5 2.1
TWX/TELEX 0.0 0.0 0.0
MAILGRAM/TELEGRAM/M0N.E'i ORLEF;S 0.0 0.0 0.0
POINT OF SALE 0.0 6.9 13.2
VIL'EOTEXT/TELETEXT 0.0 0.0 0.0
TELEMONITORING SERVICE 0.0 0.0 0.1
SECURE VOICE 0.0 0.3 3.=

.	 _-0.5 --201.5 522.a

VIDEO

NETWORK
CATV
OCCASIONAL
RECORDING CHANNEL
TELECONFERENCING

0.0 0.0 0.0
010 0.0 0.0
0.0 0.0 0.0
0.0 0.0 010

0.1 4.9 10.3

0.1 4.9 10.1
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TABLE 2.39

KA PORTION OF CPS SEGMENT OF OVERALL SATELLITE FORECASTS
(TRANSPONDERS)

(T=1S)

1980	 1990

SERVICE
-------------------

VOICE

?000

MTS (RESIDENTIAL)
MTS (BUSINESS)
PRIVATE LINE
MOBILE
PUBLIC RADIO
COMMERCIAL ANT RELIGIOUS
OCCASIONAL
CATV MUSIC
RECORDING

BATA

DATA TRANSFER
BATCH PROCESSING
DATA ENTRY
REMOTE JOB ENTRY
INQUIRY/RESPONSE
TIMESHARING
USP'S/E,MSS
•IA,LBOX
ADMINISTRATIVE MESSAGES
FACSIMILE
COMMUNICATING WORD PROCESSORS
7W /TELEX
:1AILGRrnM/TELECF:AM:'MONEY ORDERS
POINT OF SOLE
:IDEOTEXT/TELETEXT
TELEMONITORING SERVICE
SE GJRE VOICE

0.0 0.0
0.0 i.2
0.0 1.8
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

0.0	 3.0

0.0 0.1
0.0 1.0
0.0 102.2
0.0 11.6
0.0 .`,i.3
0.0 1.4
0.0 0.1
0.0 0.-
0.0 °`.0
0.0 5.7
0. '

1
•0..

0.0 0.0
0.0 0.;)
0.0 6.4
0.0 0.0
0.0 0.0
0.0 0.-

0.0	 190.1

0.0
6.:

11.8
0.1
0.0
0.0
0.0
0.0
0.0

18.4

0.3
2.9

223.0
31.4
19.3
3.8
0.3
1.9

189.0
8.2
1.8
0.0
0.0
12.3
0.0
0.1

498.0

.t

I  EO

0.0 v.0
.F.	 J 0.0 010

= :-ORISING	 CHfiNNEL 0.0 0.0
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TABLE 2.40

ORIGINAL I'a:^Z GP,

OVERALL 3aTELLITE'FORECASTS
	

OF POOR QUALITY(

TRANSPONDERS)
(T=1S)

1950 1%90 2000

------------------------------
OPERATING SPEED

2.4 KBPS 7.7 41.3 51.1
4.8 KSF'S 3.2 141.2 106.5
9.6 KPF'S 1.7 21.0 356.3
56 KELPS 0.0 0.3 25.7

1	 64 KDF'S 183.4 602.4 1821.6
1.544 MSF'S 2.2 81-.8 131.3
6.3 MSPS 1.5 80.4 127.7

it	 >6.3 MBPS 58.3 150.9 :47.4
q ----------------------------- f

255.2 113 _̀.3 2763.1

i

6
{

ti

ti

it

A

I
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TABLE 2.41

TRUNNING SEOHE ^T O - OVER iLL 56TEL_:TE FWE`:; STS
(i =; *NSPON DEP. G

iT=1S.

1"2.)	 1?'-0	 2000

OPERATING SPEED
-----------------------

.0.

2.4 KPPS
4.8 KE+PS

9.6 K$PS
36 KBPS
64 KPPS

1.544 MF,PS
6.3 M9PS
..3 MIgP3

7.4 0.8 1.7

1.' 0.7 5.8
0.0 0.4 0.9

133.4 399.4 11.003.2
2 2 79.3 126.1
115 75.0 122.7

53 .3
----------- -

-----------------

i
257.7 926.3 2210.9
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2.4
4.8
9.6
56
64

1.544
6...
>6.3

OFEFATING SPEED

t:BFS
KF+PS
KPPS
APPS
1RPS
MERFS
MFPS
HIPS

2-67
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1	 TABLE 2.42

CPS SEG..MCNT r_.i= n !, ERALL StiTELIT_ FORECnnTS

(TRANSPONDERS)1.	 (T=15)

OF POO+7 QU,'ii„ yy

:980	 19?0	 400)

0.3 40.7 45.4
0.1 140.1 1103.4
0.1 20.3 351.0
010 0.4 24,9
0.0 3.0 18.3
0.0 2.5 5.3
0.0 2.4 5.1
0.0 0.0 0.0

0,5
------------------------------

209,4 55-.3

t
0



TABLE 2.43

	 0
KA PORTIO'. OF CPS SEGMENT OF OVERALL SATELLITE FORECASTS

(TRANSPONDERS)
(T=15)

1980 1990 2000

------------------------------
OPERATING SPEED

2.4 KRF'S 000 38.4 46.3
4.2 KBPS 0.0 132.1 97.1
9.6 K$F'S 0.0 19.2 329.3
56 KBPS 0.0 0.4 25.1
64 KPPS 0.0 3.0 18.3

1.544 M&F'S 0.0 2.1 4.5
6.3 MF PS 0.0 2.1 4.3
>6.3 MBPS 0.0 0.0 0.0

0.0
------------------------------

197.3 524.9

248
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TABLE 2.44

TRUNKINS =AXIMUM N" ADDRESSABLE
iIGH E^-:-ATE.

:+J TRANSP:••DERS
(T=15

L}i:r.:..',-,1- . ,

OF POOR 
j i t - i e

1930
	

1990
	

?000

SERVICE'
------------------

VOICE

MTS (RESIDENTIAL)
MTS (BUSINESS)
PRIVATE LINE
MOBILE
PUBLIC RADIO
COMMERCIAL AND RELIGIOUS
OCCASIONAL
CATV MUSIC
RECORDING

	

3.4
	

77.'2
	

282.9

	

8.8
	

244.6
	

946.1

	

170.8
	

451.6
	

1031._

	

0.4
	

6.6
	

17.3

	

0.1
	

0.4
	

0.6

	

0.2
	

015
	

0.7

	

0.3
	

0.4
	

0.6

	

0.0
	

0.1
	

0.3

	

0.0
	

0.1

184.1
	

781.4
	

279.6

DATA

DATA TRANSFER
BATCH PROCESSING
DATA ENTRY
REMOTE JOB ENTRY
INCUIRY/RESPONSE
TIMESHARING
USPS/EMSS
MAILBOX
ADMINISTRATIVE MESS^'GES
FACSIMILE
COMMUNICATING WORD PROCESSORS
TWX/TELEX
MAILGRAM/TELEGRAM/MONEY ORDERS
POINT OF SALE
VIDEOTEXT/TELETEXT
TELEMONITORING SERVICE
SECURE VOICE

	

0.0
	

0.4
	

2.9

	

0.1
	

0.7
	

1.-

	

9.1
	

68.6
	

121.`

	

0.2
	

7.8
	

18.0

	

0.1
	

3.4
	

8.7

	

0.1
	

0.9
	

2.0

	

0.6
	

2.0

	

0.0
	

0.5
	

1.0

	

2.2
	

38.0
	

1'0° _

	

0.5
	

4.3
	

5.
	0.0

	
0.3
	

1.0•
	0.0

	
0.2
	

0.2

	

0.0
	

0.0
	

0.0

	

0.1
	

4.4
	

6.9

	

0.0
	

1.9
	

8.6

	

0.0
	

0.0
	

0.0

	

0.0
	

0.2
	

1.9

12.5
	

132.2
	

287.7

VIDEO

NETWORK
CATV
OCCASIONAL

f

	

	 RECORDING CHANNEL
!TELECONFERENCING

v

cam.

	10.0
	

42.9
	

4:2.0
	34.0

	
82.4
	

68.-

	

14.3
	

41.6
	

36.0

	

0.0	 ,3
	3.0

	
155.9
	

24°.3

	

61.3	 322.8	 392.7
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SERVICE
------------------------------

VOICE

MTS	 (RESIDENTIAL) 3.4
MTS	 (BUSINESS) 8.8
PRIVAT- LINE 170.6

ti 	 ttiu?ILE 0.=
PUBLIC RADIO 0.1
COMMERCIAL AND RELIGIOUS 0.2
OCCASIONAL 0.3
CATV	 rtli110 0.0
:ECOR,iIteG

19.7
647.7
946.0
15.8
0.5
0.5
0.5
0.?
0.1

1805.3

50.6
160.3
382.9

5.6
0.4
0.4
0.4
0.1
0.0

600.6

42.9 42.0
82.4 68.2
4 i 06 336.0
0.0 1.3

155.9 245.3

v22 . ^ 392.7

.i
I

I`

it

Y

184.1

r;ArA

DATA TRANSFER 010
BATCH PROCESSING 0.1
DATA ENTRY 9.1
REMOTE JOB ENTRY 0.2
INQUIRY/SESPONSE 0.1
7IMESHARING 0.1
USPS/'cMSS
MAILBOX 0.0
ADMINISTRATIVE_ MESSAGES 2 2
= ACSIMILE 0.5
COMMUNICATING WORD PROCESSORS 010
TWX/TELEX 0.0
MAILGRAM./TELEGRAM/MCNEti' ORIIE'.S 0.0
POINT OF SALE 0.1
!.'IDEOTEXT/TEL.ETEXT 0.0
TELEMONITORING SERVICE 0.0
SECURE VOICE 0.0

12.5

VIDEO

NETWOr 10,p
CA TV 34.0
OCCASIONAL 14.3
RECORDING CHANNEL
TELECONFERENCING 3.0

61.3

2-70

TABLE 2.45
t1

TAJNi,. CNG "iX IMUM N°_T AOOR^--SSAKE'
EXPECTED F_STItiAiE

1N TS,ANSPfjNDERB

l
19;j0	 i i''')

	
2,-1 00

i.

	0.4
	

2. 7

	

u7	 11.6

	

63.0
	

114.0

	

7.1
	

1.5.9

	

3.2
	

8.
	0.8

	
1.9

	

0.6
	

1.8

	

0.4
	

1.0

	

34.9
	

99.2

	

4.0
	

5.3
	0.3

	
0.9

	

0.1
	

0.2
0.0

	

4.0	 •n . 5

	

1.8
	

3.1

	

0.0
	

0.0

	

0.2
	

S.S

	

121.4
	

269,9

d3 p
bS	

y



3.4 34.9 .1'_'4..1
8.9 110.7 401.8

170.8 337.2 887.3
0.4 4.9 14.9
0.1 0.3 0.5
0.2 0.4 0.6
043 0.3 0.5
0.0 0.1 0.2

0.0 0.1

184.1 488.8 1428.1

0.0 0.4 2.0
0.1 0.6 1.5
9.1 5714 106.5
0.2 6.5 1518
0.1 2.9 7.6
0.1 0.7 1.8

0.` 1.7
0.0 0.4 0.9
2.2 31.E 9016
0.5 3.6 4.9
0.0 0.2 019
0.0 0.1 0.2
0.0 0.0 0.4
0.1 3.6 6.0
0.0 1.6
0.0 0.0 0.0
0.0 0.2 1.6

12.5 '110.6 252.1

	

10.0	 42.9	 42.0

	

34.0	 82.4	 68.2

	

14.3	 41.6	 36.0

	

O.G	 1.?
	3.0 	 155.9	 245.3

TABLE 2.46

TRUNKING MP}'IMUi t- ,E T AODiiESSABLE
LOW E3T:-ATE•

IN T irv$^:rvUEitS
(T=1E

off` PAQV'M,
9F, POOR QUALITY

1920	 1994	 2000

SERVICE

c
E

wY

VOICE

MTS (RESIDENTIAL)
MTS (BUSINESS)
PRIVATE LINE
MOBILE
PUBLIC RADIO
COMMERCIAL AND RELIGIOUS
OCCASIONAL
CATV MUSIC
RECORDING

DATA

BATA TRANSFER
BATCH PROCESSING
BATA ENTRY
REMOTE JOB ENTRY
INGUIRY /RESPONSE
TIMESHARING
LISPS/EMSS
MAILBOX
AIiMINISTRnTIVE MESSAGES
FACSIMILE
COMMUNICATING WO;=:TJ PROCESSORS
TWX/TELEX
MAILGRAM/TELEGR,irl/MONEY ORDERS
POINT OF SALE
VIDEOTEXT/TELETEXT
TELEMONITORTNG SERVICE
SECURE VOICE

VIDEO

NETWORK
CATV
OCCASIONAL
RECORDING CHANNEL
TELECONFERENCING

61.3	 322.5	 392
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TABLE 2.47

"A	 i10-jil NET AIi LiFr= O ° c'^_i^	 -
^i(3H 1-7STIir1T_

'	 .. V 'h:ANS"rONTiF F1J
CT=1S)

•	 1qt?{1	 57q^

3 =RA TING ? 'l:'ED

2.4 KBPS
4.8 KPPS
9.6 KPPS

56 KI{i"rJ
64 KPRS

1.344 MliPS
6.3 m2FIS
>6.3 MPFS

7.5 39.3 44.5
3.2 ,0.4 81.4
1.7 22.7 145.5
0.0 0.7 1i.9

183.4 779.; 22717.4
2.2 717.J -2,7.J
1.5 78.0 12_'.7

58.3
-------------------------------

166.9 147.4

257.9 12Je.4 .9J0.0

i

a

t

i

3

2-72



1=?0

36.1
63. 7

2C .5

59?.4
7°.3

7S.0
166.9

1

't
r

i

195^ 2000

OPERATING SPEED

2.4 KBPS
4.8 KHPS
9:6 KPPS

? 56 KE+PS
t ` 64 KPPS

1.544 ME(PS

pj 6.3 MbPS
e )6.3 M$PS

3.3
1.7
0.0

183.4
2
1.5

58.3

7.5 41.7
79.2

•13gr^
11.1

1503.2
126.1
122.7
147.4

R	 TABLE 2.48

TRUNNING MAXIMUM vET AEiEir=33AHLe
i	 EXPECTED =STIMATE

N TRAOSPONVERS

ORIGINAL PAGE l$
OF POOR QUALITY,

257.9
	

104=.8
	

2468.0
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TABLE 2.49

?' I, N^`I i'J: ";i ;i ir7 it	 rV,E' (^iljl ^:':1JA1_'L_
+l ES	 4!yTE

	

1	 . ,	 f f 411 3 .^ V t1

39.0
74.0
137.5
10.4

1426.1
i3S.9

147.4

OPERATING SF'EEIi

2.4 nSPS 7.5
4.8 Kars 312
9.6 KBPS 1.7

56 KPF'S 0.0
64 K$F'S 183.4

1.544 ME4PS 2.2
6.3 MBPS +.5
>6.3 MBPS. 58.3

32.9
53.0
19.0
0.6

487.7
79.2
78.0
166.9

257, 9 	922.2
	

2073.0

x	 :.
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771

YR/ro^Nli

1982

c
KU

1790

C

KU
KA
KA

2000

c
KU

KA
KA

-mlGN-Q',Aj pr,,.— 0
09 POC)r	 uza

V3

TABLE 2.30

BREfWEVEN DISTANCE IN MILES FOR TRUNKING NET4Ct.jKl'^

OPERATING SPEUDS
------------------------------------------------

2.4	 4.8	 9.6	 56	 'Ti	 V1	 V2

95 161 311 116 93 587 487 393384 415 476 213 16:3 see 78-9 685

9.7 142 291 179 62 449 33,65 235117 134 170 104 74 4S5 371 270102 120 155 102 75 480 36.6 265
100 116 149 98 64 436 322

95 131 -277 90 61 48? 367, 25"?71 716 's 74 21 231? 117 70
72 S3 104 96 76 462 340 233,72 81 100 91 65 417 295 lsl^
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TABLE 2.51

i

tt
"I

C'' - COMF'OSrT; C ;n,SOV-;q ii STAN- IN M:_LES
UN: HAREIi EARTH 'STATIONS	 .= , 5 AVnil_°ii•	 LITY

(T=I'S)

-------- OF'L"^:itTIF 9	 SP'EE- C ----------------
YR: BANb	 2.4

-------------
4.8 9. 6

---°---°----------` 56 TI , .'2 'v'3

1990

C	 .32 48 11` 163 234 2724 2535 2374
KU	 98 195 419 525 376 5274 4977 4764

1990

C	 7 19 45 93 237 2096 1919 1779
KU	 41 103 266 359 245 3731 3488 3298 {
KA	 5 15 42 72 205 2006 1924 1.659 y

2000

C	 1 4 17 47 2'22 1703 1536 1389
KU	 20 50 14.6 222 140 2405 22- 21 It 2
KA	 1 1 5 46 118 1283 1134 1007 i

r
ti

i
i

!r
I

a

a
i

i

l
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YTABLE 2.52

C Or Poop
+i

} CPS COMPOSITE CROSSOVER DISTANCE IN MILE'
' SHARED _ARTH STATIONS .995 AVAII_APILITY

iC

-- 
---OPERATING _SF•EEDa—

€ YR/$ANU 2.4
------- --------

4.8 9.6 56 Ti V1
----------------------

V2 V o
F

•1980

. j Cr 688 946 1603 601 154 800 •689 587
KU 697 95° 1667 647 227 1143 1004 852

1990

C 402 634 10i8 481 123 619 505 400

I KU 404 63+ 1029 493 139 684 571 463
KA 481 776 1238 618 173 875 750 65= }

i

1 2000
P

C 289 503 856 421 121 575 453 34- e
KU 253 490 832 393 82 415 303 22-
KA 410 713 1023 581 109 579 457 346 I,

I
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TABLE 2.53 0trMVIAL
OF POOH QUALITY

C 'S C0 ?A P C 3 1 7 v
Ur4SH,9^'Ell Er RTH	 z-Tt;T1,3rjcl

(T=IC)

SPEF-ris

n, z.4 fq 11 2.4 4.8 916
--------------------------------------------------------------

56 rt 1
1112 V3

?90

.62 11- 25233.'. •S7 4 33 25 71640
KU 123 231 491 631 525 6461 611•-M; 5356

1990

c 19 41 121 1?4 292 2935 2733 2565
KU 51 137 334 440 316 4607 4338 412'P
KA 5 is 42 92 205 2.) 06  1-S24 1659

2000

C 7 23 61 I-Ii 2148 2318 2125 1 '? 7,?
KU 28 .68 q., 204 11069 25-2 2.6.6 1
KA 1 1 6 46 118 1283 1134 1007

I
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TABLE 2.54

(CPS COH?OSITE C;:QSSC- ,,ER DISTANCE	 TPJ M'L_ES
SNARE EARTH STATIONS	 .999 AVAILADILITY

^ i CT=tS!

OPERATING SPEEDS

YR/NAND 2.4 4.8
----------------------------

9.6
-

56
---------------

TS V1
-- ------

1112
-----`

V-
s

1980
,i

C 692 953 1628 619 185 956 .820 68?
'	 KU 705 982 1715 682 287 1454 1305 1156

%I
1990

-	 C 411 653 1056 525 177 872 755 645
KU 409 649 1048 516 167 805 683 595
KA 481 776 121".8 618 173 ^8;- ^ 7..0 76^_'

2000

C 288 502 854 419 119 564 442 336
KU 287 49 846 410 106 512 390 307
KA 410 713 1023 581 109 579 457 346
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TABLE 2.71

DIRK

or P00. 11 (i1t LiOVERALL SATELLITE FORECASTS
(TRANSPONDERS)

(T=1.15S)

1980

SERVICE
--------------=---------------

VOICE

1990	 2000

MTS	 (RESIDENTIAL) 2,9 43,9 176.1
MTS (BUSINESS) 7.3 140.7 503.6
PRIVATE LINE 143.1 335,2 868.2
MOBILE 0.3 4,9 1494
PUBLIC RADIO 0.1 013 0.5
COMMERCIAL AND RELIGIOUS 0.2 0.4 0.6
OCCASIONAL 0.3 0.3 0.5
CATV MUSIC 0.0 0.1 0.2
RECORDING 000 010 0.1

------ M-m --

154,2
------ - -•- -

52-5,8

-------- 91654._

DATA

DATA TRANSFER 0.0 0.4
PATCH PROCESSING 0.1 1.0
DATA ENTRY 7.8 101.4
REMOTE JOB ENTRY 0.2 11,5
INQUIRY/RESPONSE 0.2 5.3
TIMESHARING 0,1 1.1
USPS/EMSS 0.0 0.5
MAILBOX 0.0 0.8
ADMINISTRATIVE MESSAGES 2.1 64.9
FACSIMILE 0.4 5.4
COMMUNICATING WORD PROCESSORS 0.0 0.5
TWX/TELEX 0.0 0.1
MAILGRAM/TELEGRAM/MONEY ORDERS 0.0 0.0
POINT OF SALE 0.1 6.8
VIDEOTEXT/TELETEXT 000 165
TELEMONITORING SERVICE 040 0.0
SECURE VOICE 0.0 003

11.0	 201.4

VIDEO

NETWORK 1000 42.9
CAPV 34.0 82.4
OCCASIONAL 1493 41.6
RECORDING CHANNEL 0.0 0.0
TELECONFERENCING 301 157.7

616a	 324.6

2.9
3.1

218.6
30.4
19.4
3.7
2.5
2.2

2'19.4
8.3
2.0
0.2
0.0
13.0
6.9
0.1
3.2

505.9

42.0
68.2
36.0
1.3

255,4

402.8
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TABLE 2.72

OF 'PUON;	 i:-,Li r

TAUNKING SEGMENT OF OVERALL SATELLITE FORECASTS
(TRANSPONDERS)

(T=1.155)

1980	 1990	 2000

SERVICE
------------------------------

VOICE

MTS (RESIDENTIAL) 2.9 43.9 176.1
MTS (BUSINESS) 7.3 139.8 588.1
PRIVATE LINE 143.1 333.8 858.3
MOBILE 0.3 4.9 14.4
PUBLIC RADIO 0.1 0.3 0.5
COMMERCIAL AND RELIGIOUS 0.2 0.4 0.6
OCCASIONAL 0.3 0.3 0.5
CATV MUSIC 0.0 0.1 0.2

' RECORDING '0.0 0.0 --0.1

154.:
-------------------------

523.5 1633.9

DATA

DATA TRANSFER 0.0 0.4 2.6
BATCH PROCESSING 0.1 0.0 010
DATA ENTRY 7.8 0.0 0.0

,._ REMOTE JOB ENTRY 0.2 0.0 0.0
INQUIRY/RESPONSE 0.0 0.0 0.0
TIMESHARING 0.0 0.0 0.0

s USPS/EMSS 0.0 0.5 0.0
MAILBOX 040 0.0 0.0
ADMINISTRATIVE MESSAGES 1.9 0.0 010

_ FACSIMILE 0.4 0.0 0.0
COMMUNICATING WORD PROCESSORS 0.0 0.0 0.0
TWX/TELEX 0.0 0.1 0.1
MAILGRAM/TELEGRAM/MONEY ORDERS 0.0 0.0 0.0
POINT OF SALE 0.1 0.0 0.0
VIDEOTEXT/TELETEXT 000 1.5 6.9
TELEMONITORING SERVICE 040 0.0 0.0
SECURE VOICE 0.0

------------
0.0 0.0

10.6
---------

2.4
---------

9..

VIDEO

NETWORK 10.0 42.9 42.0
CATV 34.0 82.4 68.2
OCCASIONAL 14.3 41.6 36.0
RECORDING CHANNEL 0.0 0.0 1.3
TELECONFERENCING 3.0

------
155.9

-------
245.3

°
61,2

-----
322 .8

-------
-̂  7
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r. ,
TABLE 2.73

CPS SEGMENT OF OVERALL SAtELITE FORECASTS
(TRANSPONDERS)

cr=1.15s>

1980 1990• 2000

SERVICE
------------------------------

p.	 ^. VOICE

MTS (RESIDENTIAL) 0.0 000 0.0
MTS (BUSINESS) 0.0 0.9 5.4
PRWATE LINE 0.0 1.4 9.8
MOBILE 0.0 0:0 0.0

4 PUBLIC RADIO 060 0.0 060
COMMERCIAL AND RELIGIOUS 0.0 0.0 0.0
OCCASIONAL 010 0.0 0.0
CATV MUSIC 060 0.0 0.0
RECORDING 0_0------------ 0_0---------0_0

0.0 2.4 15.3

DATA

l
DATA TRANSFER 0.0 0.0 0.3
BATCH PROCESSING 0.0 1.0 3.1
DATA ENTRY 0.0 101.4 218.6

i REMOTE JOB ENTRY 000 11.5 30.4
INQUIRY/RESPONSE 0.2 513 19.4

` TIMESHARING 0.1 1.1 3.7
USPS/EMSS 0.0 001 2.5

a MAILBOX 0.0 0.8 2.2
ADMINISTRATIVE MESSAGES 0.1 64.9 219.4
FACSIMILE 0.0 5.4 8.3
COMMUNICATING WORD PROCESSORS 010 0.5 2.0
TWX/TELEX 0.0 0.0 0.0
MAILGRAM/TELEGRAM/MONEY ORDERS 0.0 0.0 0.0

- POINT OF SALE 0.0 6.8 13.0
` VIDEUTe-XT/TELETEXT 0.0 0.0 0.0

` ! TELEMONITOR1:NU SERVICE 000 0.0 0.1
SECURE VOICE 000 013 3.2

r, ------------------------------
0.4 199.0 526.2

`	 [ VIDEO

NETWORK 010 000 000
- CAry 060 0.0 0.0

OCCASIUNAL 0.0 010 0.0
RECORDING CHANNEL 0.0 0.0 0.0
TELECONFERENCING --10_1

----------------------- -------
-----

c

0.1001 1.7 10.1
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TABLE 2.74
	 01", !

KA PORTION OF CPS SEGMENT OF OVERALL SATELLITE FORECASTS
('i RANSPONDERS)

(T=l .15S)

1980 1990 2000

SERVICE
------------------------------

VOICE

MTS (RESIDENTIAL) 0.0 0.0 0.0
MTS	 (BUSINESS) 000 0.9 5.4
PRIVATE LINE 0.0 1.4 9.8
MOBILE 0.0 0.0 0.0
PUBLIC RADIO 0.0 0.0 0.0
COMMERCIAL AND RELIGIOUS 0.0 0.0 0.0
OCCASIONAL 010 0.0 0.0
CATV MUSIC 0.0 0.0 0.0
RECIRDING 0.0 0.0 0.0

0.0 2.4 is 3

DATA

VATM	 IRANSFEi, 0.0 0.0 0.3
BATCH PROCESSING 0.0 009 2.8
DATA ENTRY 0.0 101.4 218.6
REMOTE JOB ENTRY 0.0 11.5 30.4
INQUIRY/RESPONSE 060 5.3 19.4
TIMESHARING 0.0 1.1 3.7
USPS/EMSS 0.0 0.1 2.5
MAILBOX 0.0 0.7 1.8
ADMINISTRATIVE MESSAGES 0.0 54.6 185.3
FACSIMILE 0.0 5.0 7.7
COMMUNICATING WORD PROCESSORS 0.0 0.4 1.7
TWX/TELEX 0.0 0.0 010
MA I LGRA^ /TELEGRAM /MONEY ORDERS 0.0 0.0 0.0
POINT OF	 SALE 000 6.2 li.9
VIDEOTEXT/TELETEXT 0.0 0.0 0.0
TELEMONITORING SERVICE 0.0 0.0 0.1
SECURE VOICE 0.0 013 3.2

------------------------------

0.0 le7.5 489.6

VIDEO

NETWORK 0.0 0.0 0.0
CATV 0.0 0.0 0.0
OCCASIONAL 0.0 0.0 0.0
RECORDING CHANNEL 0.0 0.0 0.0
TELECONFERENCING 0.0^ 1.5 8.6

0.0 1.5 6.6
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I
TABLE 2.73	 t

OVERALL SATELLITE FORECASTS
(TRANSPONDERS)

(T=1.155)

1980 1990 2000

OPERATING SPEED

2.4 KBPS 6.9 40.9 50.5
4.8 KPPS 2.7 139.3 •105.5
9.6 KBPS 1.4 20.4 353.2
56 KBPS 0.0 016 25.1
64 KBPS 153.7 524.8 1652.3

1.544 MBPS 2.1 80:0 131.2
603 MBPS 1.5 78.8 127.7
>6.3 MBPS 58.3 166.9 147.4

226.5
------------------------------

1051.8 2592.9
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TABLE 2.76

tRUNKING SEGMENT OF OVERALL SATELLITE FORECASTS
(TRANSPONDERS)

(T=1,15S)

1980 1990 2000

OPERATING SPEED
-------------------------------

294 KPPS 606 0.4 1.0
498 KPPS 2.6 1.0 1.9
9 * 6 KPPS 1.4 0.6 4.5
56 KPPS 0.0 0.3 0.8
64 KPPS 153.7 52214 1637.0

1.544 MSPS 2.1 79.2 12509
603 MPPS i.s 78.0 122,7

)6.3 MBPS 53.3 166.9 147.4

226.1

------------------------------

e48.7 2041.3
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i
TABLE 2.77	 i

NT OF OVERALL SAT8LITE FORECASTS
(TRANSPONDERS)

(T=1.15S)

1980	 1990	 2000

OPERATING SPEED

2.4 KBPS 0.;, 40.5 47.i
4.8 KPPS 0.1 138.3 103.6
9.6 KBPS 0.1 19'.8 348.7
56 KBPS 010 013 24.3
64 KBPS 0.0 2.4 15.3

1.544 MSPS 0.0 019 5.3
6.3 MPPS 000 0.9 5.1
)6.3 MBPS 0.0 0.0 0.0

0.5
------------------------------

203.1 553.6

iJ

i

''	 E

I

•I

l^
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TABLE 2.78

KA PORTION OF CPS SEGMENT OF OVERALL SATELLITE FORECASTS
(TRANSPONDERS)

(T=1.15S)

1980	 1990	 2000

------------------------------
OPERATING SPEED

a
2.4 KLPS 0.0 38.2 45.8
4.8 KPPS 0.0 130.3 96.1
9.6 KPPS 0.0 18.7 323.3
56 KPPS 0.0 0.32'4.2

j	 64 KPPS 0.0 2.4 15.3
, i	1.544 MPPS 0.0 0.7 4.5

6.3 MPPS 010 0.7 4.3
X6.3 MPPS 0.0 0.0 0.0

-----------------r 010 191.4 513.5
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TABLE 2.79

TRUNKING MAXIMUM NET ADDRESSABLE
HIGH ESTIMATE
IN TRAASPONDERS

(T=1.15S)

1980 1990 2000

SERVICE
------------------------------

VOICE

MTS (RESIDENTIAL) 2.9 67.0 •257.2
MTS (BUSINESS) 703 213.3 859.0•
PRIVATE LYNE 143.1 39306 935.6
MOBILE 0.3 5.7 15.7
PUBLIC RADIO 0.1 0.4 0.5
COMMERCIAL AND RELIGIOUS 0.2 0.4 0.7
OCCASIONAL 0.3 0.4 016
CATV MUSIC 0.0 0.1 0.3
RECORDING

------------------------------
0.0 0.1

154.5. 681.0 2069.6

DATA

DATA TRANSFER 0.0 0.4 2.8
BATCH PROCESSING 001 0.6 1.5
DATA ENTRY 7.8 57.3 103.7
REMOTE JOB ENTRY 0.2 6.5 16.4
INQUIRY/RESPONSE 0.1 249 7.0
TIMESHARING 0.1 0.7 1.8
USPS/EMSS 0.5 1.7
MAILBOX 000 0.4 019
ADMINISTRATIVE MESSAGES 1.9 31.8 90.6
FACSIMILE 0.4 3.6 4.8
COMMUNICATING WORD PROCESSORS 060 0.2 008
TWX/TELEX 0.0 0.1 0.2
MAILGRAM/TELEGRAM/MONEY ORDERS 0.0 0.0 0.0
POINT OF SALE 0.1 3.6 5.9
VIDEOTEXT/TELETEXT 000 1.6 7.4
TELEMONITORING SERVICE 0.0 0.0 0.0
SECURE VOICE 0.0 0.2 1.6

10.7
------------------------------

110.4 247.0

VIDEO

NETWORK 1000 42.9 4200
CATV 34.0 82.4 68.2
OCCASIONAL 1403 41.6 3600
RECORDING CHANNEL 0..0 1.3
TELECONFERENCING. 3.0 155.9 245.3

6103
------------------------------

32208 392.7
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TABLE 2.80

TRUNKING MAXIMUMNET AIQiRESSABLE
EXPECTED ESTIMATE
IN TRANSPONDERS

(T=1.155)

1980 1990 2000

SERVICE

VOICE

MTS	 (RESIDENT•IAL) 2.9 43.9 176.1
MTS	 (BUSINESS) 713 139.8 588.1
PRIVATE LINE 143.1 333.8 858.3
MOBILE 0.3 4.9 14.4
PUBLIC RADIO 0./ 0.3 0.5
COMMERCIAL AND RELIGIOUS 0.2 0.4 0.6
OCCASIONAL 0.3 0.3 0.5
CATV MUSIC 0.0 0.1 012

4 RECORDING
------------------------------

0.0 0.1

:- 154.2 523.5 163849

f DATA
^i

DATA TRANSFER 0.0 0.4 206
_ BATCH PROCESSING 0.1 0.6 1.4

DATA ENTRY 7.8 52.6 97.3
REMOTE JOB ENTRY 0.2 6.0 15.4
INQUIRY/RESPONSE 0.1 2.7 6.6
TIMESHARING 0.1 0.7 1.7
USPS/EMSS 0.5 1.6

r MAILBOX 0.0 0.4 0.8
F ADMINISTRATIVE MESSAGES 1.9 29.2 85.0

FACSIMILE 0.4 3.3 4.5
COMMUNICATING WORD PROCESSORS 0.0 0.2 0.8
TWX/TELEX 0.0 0.1 0.1
MAILGRAM/TELEGRAM/MONEY ORDERS 0.0 010 0.0
POINT OF SALE 0.1 3.3 5.5
VIDEOTEXT/TELETEXT 0.0 1.5 6.9
TELEMONITORING SERVICE 0.0 0.0 0.0
SECURE VOICE 0.0 0.1 1.5

10.7
------------------°------------

10114 231.8

VIDEO

NETWORK 10.0 42.9 42.0
CATV 34.0 82.4 68.2
OCCASIONAL 14.3 41.6 36.0

_ RECORDING CHANNEL 0.0 1.3
TELECONFERENCING 3.0

----
155.9

----------------------
245.3

61.3 322.8 392.7

R:
Y
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TABLE 2.81

30.3 109.3
96.9 364.9

293.9 806.8
4.3 13.5
0'.3 0.5
0.3 0.6
0.3 0.5
0.0 0.2
0.0 0.1

426.0	 1296.3

NETWORK
CATV
OCCASIONAL
RECORDING CHANNEL
TELECONFERENCING

10.0 42.9
34.0 82.4
14.3 41.6

0.0
3.0 155.9

61.3	 322.8

2-108

TRUNKING MAXIMUM f•cT ADDRESSABLE
LOW EST:'1ATE-

IN TRMS = JNIrERS
(7=1.:55)

1980

SERVICE

1990	 2000

VOICE

MTS (RESIDENTIAL)
MTS (BUSINESS)
PRIVATE LINE
MOBILE
PUBLIC RADIO
COMMERCIAL AND RELIGIOUS
OCCASIONAL
CATV MUSIC
RECORDING

DATA

DATA TRANSFER
BATCH PROCESSING
DATA ENTRY
REMOTE JOB ENTRY
INQUIRY/RESPONSE
TIMESHARING
USPS/EMSS
MAILBOX
ADMINISTRATIVE MESSAGES
FACSIMILE
COMMUNICATING WORD PROCESSORS
TWX/TELEX
MAILGRAM/TELEGRAM/MONEY ORDERS
POINT OF SALE
VIDEOTEXT/TELETEXT
TELEMONITORING SERVICE
SECURE VOICE

VIDEO

2.9
7.3

143.1
0.3
0.1
0.2
0.3
0.0

154,2

0.0 0.3 2.4
0.1 0.5 1.3
7.8 47.9 90.9
0.2 5.4 14.3
0.1 2.4 6.1
001 0.6 1.5

0.4 1.5
010 0.3 0.8
1.9 26.6 79.4
0.4 3.0 4.2
0.0 0.2 0.7
0.0 0.1 0.1
0.0 0.0 0.0
0.1 3.0 501
0.0 1.3 6.5
010 0.0 0.0
0.0 0.1 1.4

10.7
------------------------------.	

92.4 21615

42.0
68.2
36.0
1.3

245.3

392.7 1

f^

!,1a
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TABLE 2.82

ING MAXIMUM NET ApRESSABLE
HIGH ESTIMATE
IN TRANSF'ONIiERS

(T=1.15S)

1980	 1990	 2000

.'i _..-----------------------------
OPERATING SPEED

2.4 KPPS 6.7 29.7 33.3
4.8 KBF'S 2.6 62.9 64.5
9.6 KPPS 1.4 17.1 13616
56 KBPS 000 0.6 11.2
64 KKFS 153.7 679.7 2067.5

1.54 4 MBPS 2.1 79.4 126.2
6.3 M.;PS 1.5 78.0 122.7
>6.3 MHPS 58.3 166.9

------------------------------
147.4

226.2 1114.2 2709.4
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TABLE 2.89

(KING MAXIMUM NET AIDRESSABLE
EXPECTED ESTIMATE
IN TRANSPONUEAS

(T=1.155)

OPERATING SPEED
------------------------------

2.4 KB1•'S
4.8 KBPS
9.6 KBPS
56 KBPS
64 KBPS

1.544 MBPS
6.3 MBPS
)6.3 MAPS

1980	 1990	 2000

667 '.7.3 31.3
266 57.8 60.5
1.4 15.7 128.2
0.0 0.3 1065

153.7 522.4 1637.0
2.1 79.2 125.9
1.5 78.0 122.7

58.3 166.9 147.4
---------------
226.2 947.7

- ----------- ---
2263.4

5
.i%W -
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TABLE 2.84

TRUNKING MAXIMUM NET ADDRESSABLE
LOW ESTIMATE
IN TRANSPONDERS

(Ta1.15S)

1980
	

1990
	

2000

OPERATING SPEEii

2.4 KPF'S
4.8 KBPS
9.6 KPPS
56 KPPS
64 KPPS

1. 5144 MPF'S
6.3 MPPS
>6.3 MPPS

6.7 24.8 29.2
216 52.6 56.5
1.4 14.3 119.7
0.0 0.5 9.8

153.7 425e 1 1294.5
2.1 79.0 125.7
1.5 7B.0 122.7

58.3
------------------------------

166.9 147.4

226.2 841.2 1905.5

L.

^t i



C
KU
KA
KA

148
115
159
150

145 252 466
115 137 205
100 150 238
116 146 230

80 597 475 363
35 309 187 97
99 566 444 333
85 514 392 283

2-112

TABLE 2.83

YR/HAND

1982

C
KU

1990

C
KU
KA
KA

2000

DISTANCE IN MILES FOR TRUNKING NETWOnKS
tT=1.150)

OPERATING SPEEDS

2.4	 4.8	 . 9.6	 56	 T1	 VI	 V2	 V3

177 291 519 219 116 700 600 503
513 583 710 331 197 1078 947 839

162 268 490 177 81 547 433 330
207 259 350 188 95 588' 475 370
190 242 334 186 96 582 469 364
188 238 326 177 83 532 418 315

ii	 r
;r

I^



TABLE 2.96

O^CPS COMPOSITE CROSSOVER DISTANCE IN MILES pOC+RtA'QU
UNSHARED EARTH STATIONS . 995 AVAILABIL -ITY Q7—Y

(TQ1.15S)

' OPERATING SPEEIi•3

YR/HAND '.4
`-------- ----

4.8 9.6 56
-------------------------------------------

T1 V1 V2 V3

1980 .

C
KU

65
150

66
239

147 205 346 3217 3004 2832
500 627 459 6198 5862 5607

F

1990

C 11 26 66 123 294 2503 2304 2135
KU

'
50 133 325 426 287 4384 4121 3916

u	 KA 8 23 51 120 253 2399 2207 2034

2000
a

C 2 7 25 59 276 2018 1841 1702KU
rl	 KA

27 66 136 269 177 2949 2645 2500
r

1 3 16 58 131 1518 1305 1232

tr

h

	 i

i'
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TABLE 2.V

CPS COMPOSITE CROSSOVER-DISTANCE IN MILES
SHARED EARTH STATIONS*,995 AVAILABILITY

OPERATING SPEEDS
----------- ----------------- ­------------ ­-------

YR/BAND 2.4 4.8 916	 56 T 1. vi V2 V3

1980

c 863 1313 2199	 777 193 1003 368 735
KU 874 1350 2273	 830 276 1399 1254 1105

1990

c 535 833 1329	 639 144 705 629 520
KU 537 839 1347	 653 164 794 704 593
KA 636 1014 1837	 812 212 1043 918 803

2000

c 405 679 1131	 569 135 695 573 459
KU 398 663 1104	 537 104 512 390 295
KA 561 953 1643	 776 137 699 577 462
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TABLE 249

CPS COMPOSITE CROSSOVER DISTANCE IN MILES
UNSHARED EARTH STATIONS .999 AVAILABILITY

(T=S.15S)

OPERATING SPEEDS
------------------------------------------------------------

YR/HAND	 2.4	 4.8	 9.6	 56	 T1	 V1	 V2	 V3

1980

	

C	 105	 144	 307	 405	 449	 4809	 4520	 4292

	

KU	 181	 288	 583	 759	 631	 7562	 7130	 6903

1990

C 25 59 161 241 349 3470 3242 3051
KU 64 172 403 528 390 5372 5080 4874
KA 8 23 51 120 253 2399 2207 2034

2000

C 1' 31 86 155 309 2765 2557 2386
KU 156 89 247 340 250 3631 3386 3193
KA 1 3 16 58 131 1518 1365 1232

i

{

_	 a	 q
2-115 y



TABLE 2.89

CPS COMPOSITE C;OSOVER.DISTANCE IN MILES
SHARED EARTH STATIONS .999 AVAILABILITY

(T=1.155)

OPERATING
----------------------------------------------

SPEEDS

YR/BAND 2.4
--------------

4.8 9.6 56 T1 V1 V2 V3

1980

C 867 1328 2227 798 228 1134 1042 899
t:'1 883 1378 2328 871 347 1776 1601 1445

1990

C 545 855 1399 690 219 1031 890 801
KU 543 950 1385 680 206 1010 865 721
KA 636 1014 1837 812 212 1043 913 303

2000

C 404 678 1062 567 134 633 561 447
KU 402 674 1121 556 132 623 501 394
KA 561 953 1643 776 137 699 577 462
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ORINNAL
OF POOR QUAL11-Y . nmo-oofNnmNno

v nmfPwnlA 'O ONOMfN N N N f n f n m P

îI
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TABLE 2.94
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TABLE 2.96
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TABLE 2.106

OVERALL SATELLITE 'FORECASTS
(TRANSPONDERS)

(Tel+3S)

1980 1990 2000

SERVICE

VOICE

MTS (RESIDENTIAL) 2.4 37.6 160.4'
MTS (BUSINESS) 601 121.1 541.2
PRIVATE LINE 119.1 288.4 791.3
MOBILE 0.3 4.2 1392
PUBLIC RADIO 001 0.3 0.4
COMMERCIAL AND RELIGIOUS 0.1 0.3 0.6
OCCASIONAL 0.2 0.3 0.5
CATV MUSIC 090 0.0 002
RECORDING 0.0

,.
0.0 0.1

128.4
------- -----------------------

452.4 1507.8

DATA

DATA TRANSFER 000 003 2.7
'i BATCH PROCESSING 0.0 1.0 3.0 

DATA ENTRY 6.8 99.7' 215.4

3C

f' REMOTE JOB ENTRY 0.2 1103 30.0
, INQUIRY/RESPONSE 002 5.2 19.2

TIMESHARING 061 1.1 3.6
'i USPS/HMSS 000 0.4 2.4

MAILBOX 000 008 2.1
_ 'ADMINISTRATIVE MESSAGES 198 63.8 215.8

FACSIMILE 0.4 5.1 7.9
COMMUNICATING WORD PROCESSORS 0.0 0.5 200
TWX/TELEX 000 001 0.2

/TELEGRAM/MONEY ORDERS
^

MAILGRAM 0.0 0.0 0.0
• POINT OF SALE 0.1 6.6 1267
VIDEOTEXT/TELETEXT 0.0 163 5.8
TELEMONITORING SERVICE 0.0 0.0 0.1
SECURE VOICE 0.0 0.3 3.2

, 905
°----------------------------

197.5 526.1

VIDEO

NETWORK 1000 42.9
CATV 3400 82.4
OCCASIONAL •14.3 41..6
RECORDING CHANNEL 0.0 000
TELECONFERENCING 3.1 157.7

61.3	 324.6

4200
68.2
36.0
1.3

255.4

402.8
a
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TABLE 2.107

NKING SEGMENT 01' OVERALL SATELLITE FORECASTS
(TRANSPONDERS)

(Te1.3S)

1980	 1990	 2000

it

SERVICE

VOICE

MTS (RESIDENTIAL)
MTS (BUSINESS)
PRIVATE LINE
MOBILE
PUBLIC RADIO
COMMERCIAL AND RELIGIOUS
OCCASIONAL
CATV MUSIC
RECORDING

DATA

DATA TRANSFER
BATCH PROCESSING
DATA ENTRY -
REMOTE JOB ENTRY
INQUIRY/RESPONSE
TIMESHARING
USPS/EMSS
MAILBOX
ADMINISTRATIVE MESSAGES
FACSIMILE
COMMUNICATING WORD PROCESSORS
TWX/TELEX
MAILGRAM/TELEGRAM/MONEY ORDERS
POINT OF SALE
VIDEOTEXT/TELETEXT
TELEMONITORING SERVICE
SECURE VOICE

VIDEO

NETWORK
CATV
OCCASIONAL
RECORDING CHANNEL
TELECONFERENCING

2.4 37.6 160.4
601 120.5 536.4

11901 287.4 782.7
003 4.2 1301
0.1 0.3 0.4
0.1 013 015
0.2 013 005
0.0 0.0 0.2
0.0 000 0.1

128.4
-----------------------------

450.7
m

149494

090 003 2.5
0.0 0.0 0.0
6.8 060 010
006 0.0 010
000 0.0 000
000 090 000
0.0 0.4 0.0
0.0 0.0 0.0
1.7 0.0 0.0 g
0.3 010 0.0
0.0 0.0 0.0
000 0.1 0.0
000 0.0 010
001 0.0 0.0
000 1.3 5.8
010 0.0 000
0.0

°

000 0.0

9.1 -	 -2o I--	 ----	 8.2

1000 42.9 42.0
34.0 82.4 68.2
14.3 41.6 36.0 r:-
0.0 010 103
3.0 . 155.9 245.3

----
61.2

-°----°--------
322.8 392.7
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TABLE 2.10E

CRS SEGMENT OF OVERALL SATELITE FORECASTS
(TRANSPONDERS)

(T=1:3S)

1980	 1990	 2000

SERVICE

VOICE

MTS (RESIDENTIAL) 0.0 '0.0
MTS (BUSINESS) 0.0 0.7
PRIVATE LINE 0.0 1.0
MOBILE 0.0 0'.0
PUBLIC RADIO 0.0 0.0
COMMERCIAL AND RELIGIOUS 010 0.0
OCCASIONAL 0.0 0.0
CATV MUSIC 000 0.0
RECORDING 0.0 0.0

------------------
0.0 1.7

DATA

0.0
4.8
8.6
0.0
0.0
0.0
0.0
0.0
0.0

13.4

DATA TRANSFER
BATCH PROCESSING
DATA ENTRY
REMOTE JOB ENTRY
INQUIRY/RESPONSE
TIMESHARING
USPS/EMSS
MAILBOX
ADMINISTRATIVE MESSAGES
FACSIMILE
COMMUNICATING WORD PROCESSORS
TWX/TELEX
MAILGRAM/TELEGRAM/MONEY ORDERS
POINT OF SALE
VIDEOTEXT/TELETEXT
TELEMONITORING SERVICE
SECURE VOICE

VIDEO

NETWORK
CATV
OCCASIONAL
RECORDING CHANNEL
TELECONFERENCING

0.0 0.0 093
000 1.0 310
0.0 99.7 215.4
010 11.3 30.0
0.2 5.2 19.2
0.1 1.1 3.6
000 0.1 2.4
0.0 0.8 201
001 63.8 215.8
0.0 5.1 7.9
000 0.5 2.0
0.0 0.0 0.2
0.0 0.0 0.0
0.0 6.6 12.7
000 0.0 010
0.0 0.0 0.1
000
----------

0.3 3.2
-----------------

0.4 1950° 51709

000 000 0.0
000 0.0 0.0
000 0.0 000
000 0.0 000
0.1

-

1.7 10.1

001 r1.7 10.1
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0.0 0.0 0.0
0.0 000 0.0
0.0 040 0.0
000 0.0 000
0.0. its 8.6

0.0
------------------------------

1.5 8.6

VIDEO

NETWORK
CATV
OCCASIONAL
RECORDING CHANNEL
TELECONFERENCING

)

TABLE 2.109

KA PORTION OF CPS SEGMENT OF OVERALL SATELLITE FORECASTS
(TRANSPONDERS)

(T=1.3S)

1980	 1990	 2000

SERVICE
------------------------------

VOICE

MTS (RESIDENTIAL) 000 0.0 0.0
MTS (BUSINESS) 0.0 0.7 4.8
PRIVATE LINE 0.0 1.0 8.6
MOBILE 000 0.0 0.0
PUBLIC RADIO 0.0 000 0.0
COMMERCIAL AND RELIGIOUS 000 0.0 000
OCCASIONAL 0.0 0.0 0.0
CATV MUSIC 000 0.0 0.0
RECORDING 010 0.0 0.0

0.0
------------------------------

1.7 13.4

DATA

DATA TRANSFER 0.0 0.0 0.2
BATCH PROCESSING 0.0 0.9 208
DATA ENTRY	 • 0.0 99.7 215.4
REMOTE JOB ENTRY 000 11.3 30.0
INQUIRY/RESPONSE 000 5.2 19.2
TIMESHARING 010 1.1 3.6
USPS/EMSS 000 0.1 2.4
MAILBOX 0.0 0.6 1.8
ADMINISTRATIVE MESSAGES 0.0 53.8 182.7
FACSIMILE 0.0 4.8 7.3
COMMUNICATING WORD PROCESSORS 0.0 0.4 1.7
TWX/TELEX 0.0 0.0 0.2
MAILGRAM/TELEGRAM/MONEY ORDERS 010 000 0.0
POINT OF SALE 000 6.1 11.7
VIDEOTEXT/TELETEXT 0.0 0.0 0.0
TELEMONITORING SERVICE 000 000' 0.1
SECURE VOICE 000 0.3 3.2

0.0
---- ---- ---------------------

184.2
-

482.3
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TABLE 2.110

6.1 40.5
2.2 136.8
1.2 19.5
0.0 0.6

127.9 451.4
2.0 79.9
1.5 78.8

58.3	 • 16609

199.2	 974.4

50.2
.103.9
345.9
24.7

1506.1
130.9
127.7
147.4

2436.8

2-139

i+	 OVERALL SATELLITE'FORECASTS
(TRANSPONDERS)

(T=1.3S)

1980	 1990	 A

OPERATING SPEED

2.4 KBPS
4.8 KBPS
9.6 KBPS
56 KBPS
64 KBPS

1.544 MBPS
6.3 MBPS
)6.3 MEWS



y	 ,y

TABLE 2.111

'TRUNKING SEGMENT OF OVERALL SATELLITE FORECASTS,C	
(TRANSPONDERS)

!	 (T=1.3S)

u
OPERATING SPEED

2.4 KSPS
4.8 KBPS
9.6 KBPS

56 KBPS
64 KBPS

1.544 MBPS
6.3 MBPS
)6.3 MBPS

1980	 1990	 2000

5.8 0.3 0.8
2.1 019 1.4
1.1 0y5 4.0
0.0 003 0.8

127.9 449.7 1492.7
2.0 79.0 125.7
1.5 78.0 122.7

58.3 166.9 147.4

198.7
---------------c-----------c--

775.6 189594

y
9

b

y

4
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TABLE 2.112

2.4
4.S
9.6
r6
64

1,544
6.3

c	 >6.3

OPERATING SPEED

KBPS
KBPS
KBPS
KBPS
KBPS
MBPS
MBPS
MBPS

CPS SEGMENT OF OVERALL SA7ELITE FORECAST{
(TRANSPONDERS)

(T=1.3S)

1980	 1990
	

2000

003 40.2 49.4
0.1 13509 •102.4
0.1 19.0 341.9'
000 0.3 24.0
010 1.7 13.4
0.0 0:9 5.2
0.0 0.9 5.1
000 0.0 010

005
-----------------------------

198.9 541.4

S.

U1 ':
r

{

{^
	 I

1

L...
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TABLE 2.113

KA PORTION OF CPS SEGMENT OF OVERALL SATELLITE FORECASTS
(TRANSPONDERS)

(T=1.3S)

1980	 1990	 2000

------------------------------
OPERATING SPEED

2.4 KIPS 0.0 37.9 45.8
4.8 KIPS 0.0 128.1 95.2
9.6 KBPS 0.0 18.0 317.3
56 KBPS 0.0 0.3 23.9
64 KBPS 0.0 1.7 1394

1.844 MPPS 000 0.7 4.5
6.3 MBPS 000 0.7 4.3
>6.3 MDPS 000 0.0

------------------------------
0.0

0.0 18764 504.4

i

s

i^
z

U

l

f
if

I
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10.0 42.9 42.0
34.0 82.4 68.2
14.3 41.6 36.0

0.0 1.3
300 155.9 245.3

6103
------------------------------

32208. 392.7

NETWORK
CATV
OCCASIONAL
RECORDING CHANNEL
TELECONFERENCING.

6

TABLE. 2. 114

TRUNKING MAXIMUM NET ADDRESSABLE
HIGH ESTIMATE
IN TRANSPONDERS

(Ta103S)

1980	 .1990	 2000

SERVICE

VOICE

MTS (RESIDENTIAL)
MTS (BUSINESS)
PRIVATE LINE
MOBILE
PUBLIC RADIO
COMMERCIAL AND RELIGIOUS
000ASIONA l-
CATV MUSIC
RECORDING

DATA

DATA TRANSFER
BATCH PROCESSING
DATA ENTRY
REMOTE JOB ENTRY
INQUIRY/RESPONSE
TIMESHARING
LISPS/EMSS
MAILBOX
ADMINISTRATIVE MESSAGES
FACSIMILE
COMMUNICATING WORD PROCESSORS
TWX/TELEX
MAILGRAM/TELEGRAM/MONEY ORDERS
POINT OF SALE
VIDEOTEXT/TELETEXT'
TELEMONITORING SERVICE
SECURE VOICE

VIDEO

204 5704 234.3
6.1 183.8 783.5

11901 33869 853.1
0.3 5.0 14.3
001 0'03 0.5
0.1 0.4 046
002 0.3 0.5
000 0.1 0.2

------------------------------
0.0 0.1

12i .4 586.3 1887.1

C.0 0.3 2.6
0.0 015 1.3
6.8 48.6 86.2
002 5.5 1401
0.1 2.4 5.5
001 0.6 115

0.4 1.4
090 0.3 0.7
1.7 2700 75.4
0.3 3.1 4.0
000 0.2 0.7
000 0.1 0.1
•0.0 0.0 000
001 3.1 4.9
0.0 1.4 6.1
000 0.0 0.0
000

------------------------------
0.1 1.4

9.3 '	 93.7 206.0
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',fl,	SERVICE

tiTABLE 2.113

NKING MAXIMUM NET ADDRESSABLE
EXPECTED ESTIMATE
IN TRANSPONDERS

(T=1.3S)

1980	 1990	 2000
I''.

VOICE

MTS (RESIDENTIAL)
MTS (BUSINESS)
PRIVATE LINE
MOBILE
PUBLIC RADIO
COMMERCIAL AND RELIGIOUS
OCCASIONAL
CAT VV MUSIC

RECORDING

DATA

DATA TRANSFER
BATCH PROCESSING
DATA ENTRY
REMOTE JOB ENTRY
INQUIRY/RESPONSE
TIMESHARING
USPS/EMSS
MAILBOX
ADMINISTRATIVE MESSAGES
FACSIMILE
COMMUNICATING WORD PROCESSORS
TWX/TELEX
MAILGRAM/TELEGRAM/MONEY ORDERS
POINT OF SALE
VIDEOTEXT/TELETEXT
TELEMONITORING SERVICE
SECURE VOICE

VIDEO

NETWORK
CATV
OCCASIONAL
RECORDINC CHANNEL
TELECONFERENCING.

2.4 37.6 160.4
611 120.5 536.4

119.1 287.4 782.7
0.3 4.2 1301
0.1 0.3 0.4
0.1 0.3 0.5
0.2 0.3 0.5
060 0.0 0.2

0.0 0.1
-^----------------------------
128.4 450.7 1494.4

000 0.3 2.5
000 0,5 1.2
6.8 44.6 80.9
0.2 501 13.2
0.1 2.2 5.2
001 0.6 1.4

0.4 1.3
000 0.3 0.7
1.7 24.8 70.7
0.3 2.°. 3.8
000 0.2 0.7
000 001 0.1
0.0 0.0 0.0
0.1 2.8 4.6
000 113 5.8
000 0.0 000
0.0 0.1 ' 1.3

9.3
------------------------------

8600 19313

10.0 4299 42.0
34.0 82.4 68.2
14.3 41.6 36.0

0.0 1.3
310 155.9 245.3

61.3
-.--------------------.---------

322.8 392.7
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TABLE 2.916

TRUNKING MAXIMUM NET ADDRESSABLE
LOW ESTIMATE.
IN TRANSPONDERS

(T=1.3S)

1980
	

1990	 .2000

SERVICE

VOICE

MTS (RESIDENTIAL)
MTS (BUSINESS)
PRIVATE LINE
MOBILE
PUBLIC RADIO
COMMERCIAL AND RELIGIOUS
OCCASIONAL
CATV MUSIC
RECORDING

DATA

2.4 26.0 99.5
6.1 83.2 332.8•

119.1 253.1 735.7
003 3.7 12.4
0.1 0•.3 004
0.1 0.3 045
0.2 003 0.4
0.0 010 0.2

0.0
------------------------------

0.1

128.4 366.8 1132.0

DATA TRANSFER 0.0 0.3 2.3
BATCH PROCESSING 0.0 0.4 1.1
DATA ENTRY 6.8 40.6 75.6
REMOTE JOB ENTRY 0.2 4.6 1203
INQUIRY/RESPONSE 0.1 2.0 4.8
TIMESHARING 0.1 0.5 1.3
USPS/EMSS 0.3 1.2
MAILBOX 0.0 0.3 0.7
ADMINISTRATIVE MESSAGES 1.7 22.0 66.1
FACSIMILE 0.3 2.6 345
COMMUNICATING WORD PROCESSORS 000 0.2 0.6
TWX/TELEX 000 0.1 001
MAILGRAM/TELEGRAM/MONEY ORDERS 0.0 0.0 0.0
POINT OF SALE 091 216 4.3
VIDEOTEXT/TELETEXT 0.0 1.1 5.4
TELEMONITORING SERVICE 000 0.0 000
SECURE VOICE 0.0 0.1 1.2

ii------------------------------
9.3 7803 18045

VIDEO

NETWORK 1060 42.9 42.0
CATV 34.0 8294 68.2
OCCASIONAL .14.3 41.6 36.0
RECORDING CHANNEL 0.0 1.3
TELECONFERENCING. 3.0 15569 245.3

y;
F- 61.3

------------------------------

322.8 392.7
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TABLE 2.117

TRUNKING MAXIMUM NET ADDRESSABLE
HIGH ESTIMATE
IN TRANSPONDERS

(T=1.3S)

1980	 1990

^a

,I
^I

1
2000

OPERATING SPEED
------------------------------

204 K&PS
408 KHPS
9.6 KAPS
56 KBPS
64 KPPS

1.544 MBPS
603 MBPS
>6.3 MBPS

509 23.6
2.2 5309
1.1 13.6
0.0 0.5

127.9 58501
2.0 79.2
105 7800

5803 166.9

2800
49.5
120.0
10.1

1885.2
125.9
12207
147.4

198.9	 1002.8
	

2485.9
t

F

i

u

5	 ^

G	
I

s

ti
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.	 TABLE 2.118

TRUNKING MAXIMUM NET ADDRESSABLE
EXPECTED ESTIMATE
IN TRANSPONVERS

(Ta3.3S)

1980
	

1990	 3000

OPERATING SPEED
----------------------

2.4 KBPS
408 KBPS
906 KBPS
56 KBPS
64 KBPS

10544 MBPS
603 MBPS
>6.3 MBPS

509 21.7 23.5
2.2 5103 46.4
101 1295 •11206
000 '0.4 9.5'

127.9 449.7 149297
200 7900 125.7
105 78.0 122.7

58.3
------------------------------

166.9 147.4

198.9 859.5 2080.4

r-.

ft'
^^ I

p

11
1	 ^i

F*I

R
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TABLE 2.119

VKING MAXIMUM NET ADDRESSAI+LE
'LOW ESTIMATE
IN TRANSPONDERS

(T=1.3S)

1980 1990
	

2000

OPERATING SPEED

204 KBPS
408 KBPS
906 KBPS

56 KBPS
64 KBPS

1.544 MBPS

603 MBPS
>6.3 MBPS

5.9
2.a
1.1
0.0

127.9
200

10 5
58.3

1907
46.8
1104
0.4

366.0
7809
78.0
166.9

21.9
43.4
105.1
8.9

1180.4
125.5
122.7
1-.7.4

198.9
	

768.0
	

1755.3

F^	 t

k

i

4

I

i

:r

2-149



TABLE 2.120

PREAKEVEN DISTANCE IN MILES FOR TRUNKING N=T'wORKS
(T=1.3S)

-----------------------------------------------------
OPERATING SPEEDS

YR/BAND 2.4 408 9.6	 56 T1 V: V2 V3

1982

C 263 421 728	 323 140 814 714 613
KU 642 751 943	 449 240 1344 1171 992

1990

C 247 393 689	 275 101 64^ 531 425
KU 297 383 531	 288 116 692 578 470
KA 278 364 512	 285 117 665 572 464
KA 276 360 503	 275 103 623 515 409

2000

C 227 372 655	 240 99 704 582 467
KU 173 242 360	 203 48 379 257 152
KA 176 257 397	 253 119 669 547 433
KA 174 253 388	 243 105 611 489 377
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TABLE L121 .

CPS COMPOSITE CROSSOVER DISTANCE IN MILES
UNSHAPED EARTH STATIONS .995 AVAILABILITY

(T=1.3S)

OPERATING SPEEDS

YR/BAND 2.4 4.8
-----------------------------------------------------------

906	 56	 T1 Vi	 V2 V3

1980

C 106 90 179	 249	 413 3749	 3496 3298
KU .209 293 580	 732	 542 7121	 6754 6483

1990

C 14 33 37 155 343 2910 2699 2519
KU 62 163 383 497 340 4997 4752 4536
KA 12 31 76 147 287 2792 2589 2408

2000

C 3 11 34 83 317 2372 2167 2004
KU 33 78 227 316 214 3310 3074 2903
KA 2 6 27 67 165 1701 1597 1458

r

'a
N

n

k'

I

i

.h
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TABLE 2.122
t

YR/BAND

1980

CPS COMPOSITE CROSSOVER DISTANCE IN MILES
SHARED EARTH STATIONS .995 AVAILABILITY

(Ta1.3S)

OPERATING SPEEDS.
---------+------------------
2.4	 4.8	 9.6	 56	 Ti	 V1	 V2 V3

C 1061 1716 2794 957 231 1210 1067 924
KU 1081 1757 2878 1034 330 1700 1513 1380

1990

C 668 1033 1827 797 177 871 728 639
KU 670 1039 1847 e12 199 970 827 683
KA 792 1212 2446 1004 281 1268 1111 972

2000

	

C	 821	 855	 1340	 717	 167	 772	 694	 576

	

KU	 513	 840	 1289	 681	 126	 608	 486	 375

	

KA	 713	 1094	 2263	 971	 165	 820	 698	 580

2-151
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TABLE 2.123

R

CPS COMPOSITE CROSSOVER DISTANCE IN MILES
'	 UNSHARED EARTH STATIONS .999 AVAILABILITY

k i	 ( Ta1.3S)
41	 ;

OPERATING SPEEDS
------------------------------------------------------------

YR/BAND	 2.4	 4.8	 906	 56	 T1	 V1	 V2	 V3

1980
p.

	

C	 136	 186

	

KU	 248	 354

1990
i

C 31 76 195 289 417 3989 3718 3558
KU 80 207 472 620 467 6200 5852 5609
KA 12 31 76 147 287 2792 2589 2408

2000

C 15 39 110 194 356 3216 2988 2807
KU 44 112 296 398 281 4193 3930 3727
KA 2 6 27 67 165 1701 1597 1458

363	 484	 531	 5551	 5237	 4993
688	 894	 738	 8664	 8244	 7948

F
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1980

C 1068 1732 2827 991
KU 1097 1788 2941 1102

1990

C 680 1057 1907 855
KU 677 1052 1891 843
KA

k'
792 1212 2446 1004

2000

C 520 854 1336 715
KU 518 880 1320 703

{	 KA 713 1094 2263 971

271	 1413	 1265	 1117
418	 2133	 1932	 1737

258 1239 1094
247 1211 1057
251 1268 1111

166 774 622
145 698 612
165 820 698

942
917
972

561
497
580

TABLE 1.124

CPS CGMPOSITE CROSSOVER DISTANCE IN MILES
SHARED EARTH STATIONS .999 AVAILABILITY

	

(T® 1.35>	 -

OPERATING SPEEDS
-------	 -----------------------------------

YR/BAND	 2.4	 4.8	 906	 56	 T1	 V1	 V2	 V3
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TABLE 2.123
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TABLE 2.126
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TABLE 2.127
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TABLE 2.141

OVERALL SATELLITE 'FORECASTS
(TRANSPONDERS)

(T=1e6S)

1980	 1990	 2000

SERVICE

VOICE

MTS (RESIDENTIAL) 1.6 27.4 131.4
MTS (BUSINESS) 4.1 88.6 444.4
PRIVATE LINE 79.1 210.6 648.9
MOBILE 0.2 3.1 1019
PUBLIC RADIO 0.1 0.2 0.4
COMMERCIAL AND RELIGIOUS 0.1 0.2 0.5
OCCASIONAL 0.2 0.2 0.4
CATV MUSIC 0.0 0.0 0.2
RECORDING 000 0.0 0.1

85.2

------------------------------

330.4 137.1

DATA

DATA TRANSFER 0.0 0.3 2.4
PATCH PROCESSING 0.0 0.9 241
DATA ENTRY 501 97.4 210.6
REMOTE JOB ENTRY 0.1 11.0 10.6
INQUIRY/RESPONSE 0.1 5.1 18.7
TIMESHARING 0.1 100 1.3
USPS/EMSS 0.0 0.4 2.1
MAILBOX 0.0 0.7 2.1
ADMINISTRATIVE MESSAGES 1.4 62.0 210.2
FACSIMILE 0.3 4.7 7.2
COMMUNICATING WORT: P';OCESSORS 000 005 2.0
TWX/TELE.X .000 0.1 0.2
MAILGRAM/TELEGRAM/MONEY ORDERS 000 0.0 010
POINT OF SALE 000 6.4 12.2
VIDCOTEXT/TELETEXT 000 0.9 3.9
TELEMONITORING SERVICE 0.0 000 0.1
SECURE VOICE 040 0.2 3.1----------- --- ------ 	 --	 -

7.2 191.7 488.7

VIDEO

NETWORK 10.0 42.9 42.0
--I	 CATV 34.0 82.4 68.2

OCCASIONAL 1413 41,6 36.0_
RECORDING CHANNEL 0.0 010 1.3
TELECONFERENCING 3.1 157.7 248.0

61,3
------------------------------

324.6 395.5
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TABLE 2.142

TRUNKING SEGMENT OF OVERALL SATELLITE FORECASTS
(TRANSPONDERS)

(T=1.6S)

1980	 1990	 2000

SERVICE
------------------------------

VOICE

MTS	 (RESIDENTIAL.) 1.6 27.4 131.4
MTS (BUSINESS) 4.1 88.2 441.6
PRIVATE LINE 79.1 210.0 643.8
MOBILE 0.2 3.1 10.8
PUBLIC RADIO 0.1 0.2 0.4
COMMERCIAL AND RELIGIOUS 0.1 0.2 0.4
OCCASIONAL 0.2 0.2 0.4

r: CATV MUSIC: 0.0 0.0 0.2
RECORDING 0.0 040 0.1

----°----------r 85.2 329.4 1229.1
^e

DATA

DATA TRANSFER 0.0 0.3 2.2
BATCH PROCESSING 0.0 0.0 0.0

f' DATA ENTRY	 . 511 0.0 0.0
E REMOTE JOB ENTRY 001 000 0.0
k INQUIRY/RESPONSE 0.0 0.0 0.0
G TIMESHARING 0.0 0.0 0.0
p. USPS/EMSS 0.0 0.0 000

MAILBOX 0.0 010 0.0
ADMINI''TRATIVE MESSAGES 1.3 000 0.0
FACSIMILE 0.3 0.0 0.0
COMMUNICATING WORD PROCESSORS 0.0 0.0 0.0

1 TWX/TELEX 0.0 000 0.0
MAILGRAM/TELEGRAM/MONEY ORDERS 0.0 0.0 0.0
POINT OF SALE 0.0 0.0 0.0
VIDEOTEXT/TELETEXT 0.0 009 3.9
TELEMONITORING SERVICE 0.0 0.0' 0.0
SECURE VOICE 000 0.0 040

ti ------------------------------
6.8 1.1 c.2

VIDEO

NETWORK 10.0 42.9 42.0
CATV 34.0 82.4 68.2
OCCASIONAL 14.3 41.6 36.0
RECORDING CHANNEL 000 0.0 103
TELECONFERENCING 3.0 15509 245.3

-------------------
61.2

-----------
322.8 392.7
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TABLE 2.143

CF'S SEGMENT OF OVERALL SATELITE FORECASTS
(TRANSPONDERS)

(T=1.6S)

1980	 1990	 2000

SERVICE

VOICE

MTS (RESIDENTIAL)
MTS (BUSINESS)
PRIVATE LINE
MOBILE
PUBLIC RADIO
COMMERCIAL AND RELIGIOUS
OCCASIONAL
CATV MUSIC
RECORDING

DATA

DATA TRANSFER
BATCH PROCESSING
DATA ENTRY
REMOTE JOB ENTRY
INQUIRY/RESPONSE
TIMESHARING
USPS/EMSS
MAILBOX
ADMINISTRATIVE MESSAGES
FACSIMILE
COMMUNICATING WORD PROCESSORS
TWX/TELEX
MAILGRAM/TELEGRAM/MONEY ORDERS
POINT OF SALE
VIDEOTEXT/TELETEXT
TELEMONITORING SERVICE
SECURE VOICE

VIDEO

NETWORK
CATV

°i	 OCCASIONAL
j RECORDING CHANNEL

`.j	 TELECONFERENCING

^i

0.0 010 0.0
0.0 0.4 2.9
0.0 0.6 5.2
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 000 0.0
0.0 0.0 0.0

0.0 1.0 8.1

0.0 0.0 0.1
0.0 0.9 2.1
0.0 97.4 210.6
0.0 11.0 10.6
0.1 5.1 18.7
0.1 1:0 103
0.0 0.4 2,1
C.0 0.7 2.1
001 62.0 210.2
0.0 4.7 7.2
060 0.5 2.0
.0.0 0.1 0.2
0.0 0.0 0.0
0.0 6.4 12.2
0.0 0.0 0.0
0.0 0.0 0.1
0.0 012 3.1

0,3 190.6 462.6

0.0 000 000
000 0.0 0.0
0.0 0.0 0.0
0.0 010 0.0
0.1 1.7

------------------------------
2.7

0.1 1.7 2.7
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TABLE 2.144

,I

KA PORTION OF CPS SEGMENT OF UVERAL.L SATELLITE FORECASTS
(TRANSPONDERS)

(T=1.6S)

1930	 1990	 2000

SERVICE
------------------------------

VOICE

MTS (RESIDENTIAL) 000 0.0 000
MTS (BUSINESS) 0.0 0.4 2.9
PRIVATE LINE 0.0^ 0.6 502
MOBILE 000 000 000
PUBLIC RADIO 0.0 0.0 0.0
COMMERCIAL AND RELIGIOUS 0.0 000 0.0
OCCASIONAL 0.0 0.0 0.0
CArV Music 0.0 0.0 000
RECORDING 0.0 0.0 0.0

0.0
------------------------------

1.0 8.2

DATA

DATA TRANSFER 0.0 0.0 0.1
BATCH PROCESSING 0.0 0.8 200
DATA ENTRY 0.0 97.4 210.o
REMOTE JOB ENTRY 0.0 11.0 10.6
INQUIRY/RESPONSE 0.0 511 1807
TIMESHARING 000 1.0 1.3

'E USPS/EMSS 0.0 004 201
d' MAILBOX 0.0 0.6 1.8

ADMINISTRATIVE MESSAGES 0.0 52.5 17807
FACSIMILE 0.0 404 6.7
COMMUNICATING WORD PROCESSORS 0.0 0.4 1.7

ii TWX/TELEX 0.0 0.1 0.2
MAIL3RAM/TELEGRAM/MONEY ORDERS 000 0.0 000
POINT OF SALE 0.0 5.9 1103
VIDEOTEXT/TELETEXT 0.0 000 000
TELEMONITORING SERVICE 0.0 0.0' 0.1
SECURE VOICE 000 0.2 3.1

000 17909 448.9

VIDEO

NETWORK 0.0 000 0.0
CATV 000 0.0 0.0
OCCASIONAL 0.0 0.0 040
RECORDING CHANNEL 0.0 0.0 0.0
TELECONFERENCING 000.

------------------------------
105 2.3

0.0 1.5 2.3

d

h
r
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TABLE 2.145

OVERALL SATELLITE FORECASTS
(TRANSPONDERS)

(T=1.6S)

1980	 1990
	

2000

OPERATING SPEED
-------------- ----------------

2.4 KBPS 4.8
4.8 KBPS 106
996 KPPS 0.8
56 KBPS 000
64 KBPS 84.9

1.544 MBPS 1.8
6.3 MPPS 105

.	 >6.3 MBPS 5813

- 153.7

	

39.9
	

49.2

	

133.3
	

99.6

	

17.9
	

329.3

	

0.5
	

9.3

	

329.7
	

1235.7

	

79:6
	

126.7

	

78.8
	

124.0

	

166.9
	

147.4

	

846.7
	

2121.3

A

i
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TABLE 2.146

TRUNKING SEGMENT OF OVERALL SATELLITE FORECAST_
(TRANSPONDERS)

(T-1.6S)

1980	 1990
	

2000

------------------------------
OPERATING SPEED

2.4 KBPS 4.5 0.2 0.5
4.8 KPPS 1.5 0.6 0.9
9.6 KSPS 0.8 0.2 2.9
56 KHPS 0.0 0.1 0.7
64 KSPS 84.9 328.0 1227.6

1.544 MPPS 1.8 78.1 125.3
6.3 MPPS 1.5 78.0 122.7
:6.3 Mi+l'S 58.3 16609 147.4

153.3 1
------------------------------

603.4 167.9
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TABLE 2.147

CPS SEGMENT OF OVERALL SAtELITE FORECASTS
(TRANSPONDERS)

!T=1.6S)

1980	 1990

OPERATING SPEED

2000

.	 2.4 KBPS
4.8 KBPS
9.6 KBPS

56 KBPS
64 KBPS

1.544 MBPS
6.3 MBPS

i6.3 MBPS

0.2 39.7
0.1 132.8
0.0 17.7
0.0 0.4
0.0 1.0
0.0 0'.9
0.0 0.9
0.0 0.0

0.4	 193.3

48.8
98.7

326.4
8.6
8.0
1.5
1.4
0.0

493.3

i

k'
E



TABLE 2.14E

KA PORTION Of- CPS SEGMENT-OF OVERALL SATELLITE FORECASTS
(TRANSPONDERS)

(T=1 .6S)

1980	 1990	 2000

OPERATING SPEED

2.4 KPPS 0.0 37.8 48.3
4.8 KPPS 0.0 125.3 9197
9.6 KPPS 000 16.8 303.2
56 KPPS 010 0.4 8.6
64 KE<PS 0.0 1.0 8.1

1.544 MPPS 0.0 0.7 1.2
6:3 MPPS 0.0 0.7 102

)6.3 MPPS 0.0
------------------------------

0.0 0.0

0.0 182.4 459.4
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10.0 42.9 42.0
34.0 82.4 68.2
.14.3 41.6 36.0

0.0 1.3
3.0 155.9 245.3

6163 32248 392.7

2-180

NETWORC
CATV
OCCASIONAL
RECORDING CHANNEL
TELECONFERENCING

I

i

^i

z.

L

r.

i
a

A

TABLE 2.149

TRUNKING MAXIMUM NET ADDRESSABLE
HIGH ESTIMATE
IN TRANSPONDERS

(Ta1.6S)

1980	 1990

SERVICE
-°----------°--°--------------

2000

VOICE

MTS (RESIDENTIAL) 106 41.8 •19260
MTS (BUSINESS) 4.1 134.7 644.9
PRIVATE LINE 79.1 247.6 701.7
MOBILE 0.2 3.6 11.8
PUBLIC RADIO 0.1 01.2 0.4
COMMERCIAL AND RELIGIOUS 0.1 0.3 0.5

"-	 OCCASIONAL 0.2 0.2 0.4
CATV MUSIC 0.0 0.0 0.2
RECORDING 000 0.1

€------------------------------
;. 85.2 428.6 1552.0

DATA

DATA TRANSFER 0.0 0.3 2.4
BATCH PROCESSING 000 0.3 0.9
DATA ENTRY 5.1 34.2 58.1
REMOTE JOB ENTRY 091 319 10.6
INQUIRY/RESPONSE 0.1 1.7 3.4
TIMESHARING 0.0 0.4 1.1
LISPS/EMSS 0.3 0.9
MAILBOX 0.0 0.2 0.5
ADMINISTRATIVE MESSAGES 1.3 19.0 50.7
FACSIMILE 0.3 2.2 2.7
COMMUNICATING WORD PROCESCORS 0.0 0.1 0.5
TWX/TELEX 060 0.1 0.1
MAILGRAM/TELEGRAM/MONEY ORDERS 0.0 0.0 0.0
POINT OF SALE 000 2.2 3.3
VIDEOTEXT/TELETEXT 0.0 L 0 4.2
TELEMONITORING SERVICE 000 0.0 0.0

s°	 SECURE VOICE (4>0 0.1 0.9
---------°--------------------

6.9 6509 140.3

VIDEO



TABLE 2.130

TRUNKING MAXIMUM NET ADDRESSABLE
EXPECTED ESTIMATE
IN TRANSPONDERS

(T=1.6S)

1980

SERVICE
--°----------------

VOICE

1990	 2000

MTS (RESIDENTIAL)
MTS (BUSINESS)
PRIVATE LINE
MOBILE
PUBLIC RADIO
COMMERCIAL AND RELIGIOUS
OCCASIONAL
CATV MUSIC
RECORDING

106 2794 131.4
4.1 88.2 441.6

79.1 21.010 643.8
0.2 3.1 10.8
0.1 0.2 0.4
001 0.2 0.4
0.2 0.2 0.4
0.0 0.0 0.2

0.0 0.1

35.2
------------------------------

329.4 1229.1

0.0 0.3 292
0.0 0.3 0.9
5.1 31.4 54.5
0.1 3.6 1000
001 1.6 3.2
0.0 0.4 100

0.2 0.9	 S

0.0 012 065
103 17.4 47.6
0.3 2.0 2.5
0.0 0.1 0.4
0.0 0.1 0.1
0.0 0.0 0.0
000 2.0 .3.1
0.0 0.9 3.9
000 0.0 0.0
000 0.1 009

609
------------------------------

6005 131.6

1000 42.9 42.0
34.0 8294 68.2
14.3 4196 36.0

0.0 1.3
3.0 155.9 24563

61.3°----°-322.8 392.7

DATA

DATA TRANSFER
BATCH PROCESSING
DATA ENTRY
REMOTE JOB ENTRY
INGUIRY/RESPONSE
TIMESHARING
USPS/EMSS
MAILBOX
ADMINISTRATIVE MESSAGES
FACSIMILE
COMMUNICATING WORD PROCESSORS
TWX/TELEX
MAILGRAM/TELEGRAM/MONEY ORDERS
POINT OF SALE
VIDEOTEXT/TELETEXT
TELEMONITORING SERVICE
SECURE VOICE

VIDEO

NETWORK
CATV
OCCASIONAL
RECORDING CHANNEL
TELECONFERENCING.
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TABLE 2.13'

•~	 TRUNKING MAXIMUM NET ADDRESSABLE
LOW ESTIMATE•
IN TRAHSPONVERS

(TQ1.6S)

1980
	

1990	 2000

SERVICE
------------------------------

VOICE

MTS (RESIDENTIAL)
MTS (BUSINESS)
PRIVATE LINE
MOBILE
PUBLIC RADIO
COMMERCIAL AND RELIGIOUS
OCCASIONAL
CATV MUSIC
RECORDING

DATA

1.6 18.9 .	 81.5
4.1 60.9 273.9

79.1 184.9 605.1
0.2 2.7 10.2
0.1 0.2 0.3
0.1 0.2 0.4
0.2 0.2 0.4
0.0 0.0 0.2

0.0 0.1

85.2
------------------------------

268.1 972.2

DATA TRANSFER
BATCH PROCESSING
DATA ENTRY
REMOTE JOB ENTRY
INQUIRY/RESPONSE
TIMESHARING
LISPS/EMSS
MAILBOX
ADMINISTRATIVE MESSAGES
FACSIMILE
COMMUNICATING WORD PROCESSORS
TWX /TELEX
MAILGRAM/TELEGRAM/MONEY ORDERS
POINT OF SALE
VIDEOTEXT/TELETEXT
TELEMONITORING SERVICE
SECURE VOICE

0.0 0.2
0.0 0.3
5.1 28.6
0.1 3.2
0.1 1.4
0.0 0.3

0.2
0.0 0.2
1.3 15.9
0.3 1.8
0.0 0.1
0.0 0.1
.0.0 0.0
0.0 1.8
0.0 0.8
0.0 0.0
0.0 0.1

6.9	 55.1

10.0 42.9
34.0 82.4
14.3 41.6

0.0
3.0 155.9

61.3	 322.8

2.1
0.8

50.9
9.3
3.0
1.0
0.8
0.4

44.5
2.4
0.4
0.1
0.0
2.9
3.7
0.0
0.8

123.0

42.0
68.2
36.0

1.3
245.3

392.7

VIDEO

NETWORK
CATV
OCCASIONAL
RECORDING CHANNEL
TELECONFERENCING

k
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TABLE 2.932

TRUNKING MAXIMUM NET ADDRESSABLE
HIGH ESTIMATE
IN TRANSPONDERS

(T=1.6S)

1980 1990 2000

i OPERATING SPEED

Y
------------------------------

t

2.4 KBPS 4.6 15.1 14.6
c —.	 4.8 KBPS 105 41.8 29.8

F
9.6 KBPS 0.8 8.6 86.5
56 KBPS 000 0.3 8.2
64 KBPS 84.9 427.8 1550.5

€ 1.544 MBPS 1.8 78.9 125.5
c 6.3 MBPS 1.5 78.0 122.7
€- >6.3 MBPS 5803 166.9 147.4
k.

------------------------------

^^ 153.4 817.3 2085.1

'i

y,

F
G

F

4 '
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TABLE 2.133

TRUNK-*NG MAXIMUM NET ADDRESSABLE
EXPECTED ESTIMATE
IN TRANSPONDERS

(Ta1.6S)

1980
	

1990	 2000

OPERATING SPEED

2.4 KBPS
4.8 KBPS
9.6 KBPS
56 KBPS
64 KBPS

1.344 MBPS
6.3 MBPS
)6.3 MBPS

4.6 13.8 13.7
1.5 38.4 2860
0.8 7.9 81.1
0.0 0.3 7.6'

84.9 328.8 1227.6
1.8 78.7 12563
165 7890 122.7

__58_3 166.9 x_____147_4

153.4 712.8 1753.4

;I

If;^
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TABLE 2.134

TRUNKING MAXIMUM NET ADDRESSABLE
LOW ESTIMATE
IN TRANSPONDERS

(T=1.bS>

1980

OPERATING SPEED
-----------------

2.4 KBPS 4.6
4.8 KBPS 1.5
9>6 KPPS 0.8

56 KBPS 0.0
64 KPPS 84.9

1.544 MPPS 1.8
6.3 MPPS 1.5
>693 MBPS 58.3

153.4

1990	 2000

1206 12.8
34.9 26.1
7.2 75.8
0.3 7.1

267.5 970.8
78.6 125.1
7800 122.7
166.9 147.4

546.1	 1467.9
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TABLE L135	

t

BREAKEVEN DISTANCE IN MILES FOR TRUNKING NETWORKS
(T=1.6S)

`.^	 OPERATING SPEEDS

YR/BAND	 2,4	 4.8	 . 9.6	 56	 T1	 V1	 V2	 V3

1982

C	 433	 682	 1235	 330	 187	 1068	 940	 832
KU	 900	 1142	 1664	 686	 327	 1877	 1635	 1492

1990

C 416 645 1086 471 139 841 728 615
KU 478 632 892 487 188 8?9' 786 671

c KA 454 608 869 483 159 891 777 663
KA 451 603 858 471 142 821 707 595

x

2000

C 391 614 1033 426 137 919 797 676
KU 324 484 670 381 74 519 397 288

- KA 329 472 715 442 162 876 784 674
K KA '26 467 704 429 144 804 682 564
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TABLE 2.156

} CPS COMPOSITE CRO` 7VCR DISTANCE IN MILES
UNSHAPED EARTH ST..LDNS .995 AVAILABILITY

t. CT=1.6S)

------------------------------------------------------------
OPERATING SPEEDS

:,.^; YR/BAND 294 4.3 906 56 T1 V1 V2 V3

1980

C 221 174 263 352 550 4817 4529 4296
KU 358 443 772 962 710 8979 8542 8237

19?0

C 22 45 131 223 461 3740 3476 3252
KU 08 223 500 650 465 6374 6021 T-753
KA 21 47 127 203 382 3601 3335 3098 j

2000

' C 6 20 49 134 438 3043 2789 2660
KU 46 119 309 412 277 4231 3966 3761

r KA 4 15 48 106 231 2253 2055 1874

2-187



a	 .^

m	 1

2-188

TABLE 2.157

I	 CPS COMPOSITE CRO$SCVER'DISTANCE IN MILES
;I

	

	SHARED EARTH STATIONS .995 AVAILABILITY
(T=1.6S>

OPERATING SPEEDS

-----------------------------7 
------------ ----------------

YR/BAND	 294	 4.8	 9.6	 56	 T1	 V1	 V2	 V3

1980

C	 1627	 2519	 3986	 1497

	

KU	 1652	 2570	 4089	 1616

1990

C	 934	 1500	 2824	 1072

	

KU	 938	 1512	 2850	 1094

	

KA	 1085	 1987	 3663	 1433

ii 2000

C	 752	 1123	 2234	 1013

	

KU	 743	 1127	 2172	 96B

	

KA	 1017	 1768	 3503	 1266

308	 1620	 1467	 1315
444	 2314	 2106	 1907

238 1190 1052 904
266 1316 1.174 1023
339 1721 1524 1364

232 1097 939 783
160 757 679 562
201 1062 940 814



'	 ,'

TABLE 2.158

CPS COMPOSITE CROSSOVER DISTANCE IN MILES
UNSHARED EARTH STATIONS .999 AVAILABILITY

(T=1.6S)

OPERATING SPEEDS
:.
r:

---------•-----------------------------------------. -------
YR: BANIi 2.4 4.8 9.0	 56	 T1 V1 V2 V3

1980
4i

C 289 309 511	 655	 695 7036 6671 6402
KU 412 541 943	 1176	 969 10885 10383 10043

3
1990

C 43 112 264	 404	 555 5134 4826 4577
KU 115 278 609	 812	 626 7854 7446 7160
KA 21 47 127 203 382 3601 3335 3098

2000

C 23 53 157 283 478 4102 3810 3652
KU 58 161 393 524 373 8294 5019 4794
KA 4 15 48 106 231 2253 2055 1874

i..

F:
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TABLE 2.159

YR/BAND

1980

CPS COMPOSITE CROSSOVEK'DISTANCE IN MILES
SHARED EARTH STATIONS ' .999 AVAILABILITY

(T=le6S)

OPERATING SPEEDS.

2.4	 4.8	 9.6	 56	 T1	 V1	 V2 V3

	

C	 1637	 2539	 4026	 1543

	

KU	 1672	 2609	 4166	 1706

1990

	

C	 949	 1549	 2923	 1101

	

KU	 946	 1539	 2903	 1152

	

KA	 1085	 1987	 3663	 1433

2000

359	 1881	 1709	 1553
565	 2848	 2622	 2414

339	 1665	 1458	 1328
332	 1656	 1483	 1313
339	 1721	 1524	 1364

	

C	 752	 1152	 2230	 1010	 229	 1099	 940	 785

rF	
KU	 749	 1113	 2210	 995	 205	 973	 817	 665

	KA	 1017	 1768	 3503	 1266	 201	 1062	 940	 814

Rr

i
9-

k

xp

6
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TABLE 2.160
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TABLE 2.176

OVERALL SATELLITE FORECASTS
(TRANSPONDERS)

(T=2S)

1980 1990 -000

SERVICE

VOICE

MTS (RESIDENTIAL) 0.8 1.7.7 98.2-
MTS (BUSINESS) 13.1 56.9 335.6
PRIVATE LINE 3908 134.5 489.4
MOBILE 001 2•.0 8.2
PUBLIC RADIO 010 0.1 0.3
COMMERCIAL AND RELIGIOUS 0.0 0.1 0.3
OCCASIONAL 011 0.1 0.3
CATV MUSIC 0.0 0.0 0.1
RECORDING 0.0 0.0 0.0

43.0
------------------------------

211.3 93245

DATA

DATA TRANSFER 010 0.2 2.1
PATCH PROCESSING 0.0 0.9 2.1
DATA ENTRY 3.3 97.4 210.6
REMOTE JOB ENTRY 0.1 11.0 10.6
INGUIRY/RESPONSE 0.1 18.7
TIMESHARING 0.1 1.0 1.3
LISPS/EMSS 0.0 0.3 1.9
MAILBOX 000 0.7 211
ADMINISTRATIVE MESSAGES 009 62.0 210,.2
FACSIMILE 0.2 4.4 618
COMMUNICATING WORD PROCESSORS 0.0 0.5 2.0
TWX/TELEX 000 001 0.2
MAILGRAM/TELEGRAM/MCNEY ORDERS 0.0 000 000
POINT OF SALE 0.0 6.3 12.1
VIDEOTEXT/TELETEXT 0.0 0.8 202
TELEMONITORINs SERVICE 0.0 0.0 011
SECURE VOICE 0.0

------------
0.2

=-----------------
3.3.

4.9 190.8 485.9

VIDEO

NETWORK
CATV
OCCASIONAL
RECORDING CHANNEL
TELECONFERENCING

	

10.0	 42.9	 42.0

	

34.0	 82.4	 68.2

	

1493	 41.6	 36,0

	

000	 0.0	 i.3
	3.1	 157.7	 248.0

	

61.3	 324.6	 395.5
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10.0 42.9 42.0
04.0 82.4 68.2
14.3 41.6 36.0
0.0 0.0 1.3
3.0, 155.9 24°.3

61.2
------------------------------

322IS 392.7

NETWORK
CATV
OCCASIONAL
RECORDING CHANNEL
TELECONFERENCING

.o-'

TABLE 2.177

TkUNKING 3EGMENT 'OF OVERALL S9TEL_ITE FORECTSTS
(TRANSPONDERSi

'T=2S)

1:S0 1990 2(100

SERVICE
------------------------------

VOICE

MTS (RESIDENTIAL) 0.3 17.7 98.2
MTS (BUSINESS) 2.1 56.5 332.7
PRIVATE LINE 39.8 134.0 484.2
MOBILE 0.1 2.0 8.2
PUBLIC RADIO 0.0 0.1 0.3
COMMERCIAL AND RELIGIOUS 0.0 0.1 0.3
OCCASIONAL 0.1 0.1 0.3
CATV MUSIC 0.0 0.0 0.1
RECORDING 0.0 0.0 0.0

43.0
------------------------------

210.6 924.4

DATA

DATr`	 9 sNANSFER 010 0.2 2.0
"0 `r_; "r•ROCESSING 0.0 0.0 0.0
D'YA ENTRY	 • 3.3 000 000
REMOTE JOB ENTRY 0.1 0.0 0.0
INQUIRY/RESPONSE 0.0 0.0 0.0
TIMESHARING 000 0.0 0.0
USPS/EMSS 0.0 0.0, 0.0
MAILBOX 0.0 0.0 0.0
ADMINISTRATIVE MESSAGES 0.8 000 0.0
FACSIMILE 0.2 C.: 0.0
COMMUNICATING WORD PROCESSORS 040 0.0 0.0
TWX/TELEX 0.0 0.0 0.1
MAILGRAM/TELEGRAM/MONEY ORDERS 0.0 0.0 0.0
POINT OF SALE 0.0 0.0 000
VIDEOTEXT/TELETEXT 0.0 0.5 2.2
TELEMONITORING SERVICE 0.0 0.0' 0.0
SECURE VOICE 0.0 0.0 0.0

4.5
------------------------------

0.7 4.2

VIDEO
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TABLE 2.173

CF.S SEGMENT OF OVERALL SATELITE FORECASTS
(TRANSPONDERS)

(T=2S)

1980	 1990	 2000

SERVICE

VOICE

MTS (RESIDENTIAL)
MTS (BUSINESS)
PRIVATE LINE
MOBILE
PUBLIC RADIO
COMMERCIAL AND RELIGIOUS
OCCASIONAL
CATV MUSIC
RECORDING

DATA

DATA TRANSFER
BATCH PROCESSING
DATA ENTRY
REMOTE JOB ENTRY
INQUIRY/RESPONSE
TIMESHARING
USPS/EMSS
MAILBOX
ADMINISTRATIVE MESSAGES
FACSIMILE
COMMUNICATING WORD PROCESSORS
TWX/TELEX
MAILGRAM/TELEGRAM/MONEY ORDERS
POINT OF SALE
VIDEOTEXT/TELETEXT
TELEMONITORING SERVICE
SECURE VOICE

VIDEO

NETWORK
CATV
OCCASIONAL
RECORDING CHANNEL
TELECONFERENCING

040 '0.0 000
0.0 0.4 2.9
0.0 0.6 '	 2
0.0 0.0 V.)
0.0 0.0 000
0.0 0.0 0.0
0.0 0.0 0.0
060 0.0 0.0
0.0 0.0 0.0

0.0
----------------------------

1.0 8.1

0.0 0.1
0.9 2.1
97.4 210.6
t1.0 10.6
5.1 18.7
1.0 1.3
0.3 1.9
0.7 2.1

62.0 210.2
4.4 6.8
0.5 2.0
0.1 0.2
0.0 0.0
6.3 12.1
0.0 0.0
0.0 0.1
0.2 3.1

	

190.1	 481.7

	

0.0	 0.0

	

0.0	 0.0

	

0.0	 0.0

	

0.0	 0.0

	

1.'	 2.7

0.0
0.0
0.0
0.0
0.1
0.1
0.0
0.0
0.1
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

0.3

0.0
0.0
0.0
0.0
0.1

i
i

0.1
	

1.7	 2.7
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TABLE 2.179

KA POFT;ON O r r "S SEGMENT OF OVERALL SATELLITE )RECASTS
(TRANSPONDERS)

(T=2S)

20001950	 ii'iU

SERVICE
------------------------------

VOICE

MTS (RESIDENTIAL) 0.0 010
MTS (BUSINESS)	 y 0.0 0.4
PRIVATE LINE 010 0.6
MOBILE 0.0 0.0
PUBLIC RADIO 0.0 0.0
COMMERCIAL AND RELIGIOUS 0.0 0.0
OCCASIONAL 000 0.0
CATV MUSIC 0.0 0.0
RECORDING 0.0 C.0

------------------
0.0 1.0

DATA

DATA TRANSFER 0.0 0.0
BATCH PROCESSING 0.0 0.8
DATA ENTRY	 . 0.0 97.4
REMOTE JOB ENTRY 0.0 11.0
INQUIRY/RESPONSE 0.0 8.1
TIMESHARING 000 1.0
USPS/EMSS 0.0 0.3
MAILBOX 0.0 •0.6
ADMINISTRATIVE MESSAGES 090 5205
FACSIMILE 0.0 4.0
COMMUNICATING WORD PROCESSORS 0.0 014
TWX/TELEX 0.0 0.1
MAILGRMM/TELEGRAM/MONEY ORDERS 0.0 0.0
POINT OF SALE. 0.0 8.8
VIDEOTEXT/TzL=TEXT 0.0 0.0
TELEMONITOR'-N,iG SERVICE 0.0 0.0
SECURE VOICE 0.0 0.3

0.0
--------------------

179.5

VIDEO

NETWORK 0.0 0.0
CATV 010 0.0
OCCASIONAL 0.0 0.0
RECORDING CHANNEL 0.0 0.0
TELECONFERENCING 0.0. 1.5

0.0	 1.5
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0.0
2.9
502
0.0
0.0
0.0
0.0
0.0
0.0

6.2

0.1
1.9

210.6
:10.6
18.7
1.3
1.9
1.8

178.7
6.3
1.7
0.2
0.0

i1.2
0.0
0.1
3.1

448.1

0.0
0.0
0.0
0.0
2.3

2.3



TABLE 2.180

i
OVERALL SATELLITE FORECASTS

(TRANSPONDERS)

1980	 1990

i

it

2000

' OPERATING SPEED

h

------°---°-------------------

2.4 KBPS
h 4.8 KBPS

906 KBPS
56 KBPS
64 KBPS

1.544 MBPS
r 6.3 MBPS

)6.3 MBPS
z

3.3 40.6 50.6
1.0 133.0 •100.3
0.8 16.7 324.8'
0.0 0.4 9.1

42.8 ?11.1 931.4
1.7 79.3 126.3
1.5 78.8 124.0

56.3 166.9 147.4

109.1
------------------------------

726.9 1813.9

F

t	 ^

S

	

k

a
	

i.

2-213

-	 e.



C,,
TABLE 2.181

TRUNKING SEGMENT-OF OVERALL SATELLITE F nECAS-S
(TRANSPONLERS)

(T=2S)

1930	 1990	 2000

OPERATING SPEED
----------------------

2.4 KFtPS
4.8 KSFS
9.6 KSFS

5E ASPS
64 KSFS

1.344 MSFS
6.3 MSFS

)6.3 MBPS

3.1 0.1
0.9 0.4
0.5 0.1
0.0 0.1

42.3 210.4
1.7 73.3
1.5 73.0

59.3 166.9

103.7 534.1

0.2
0.5
1.8
0.6

923.3
124.3
122.7
147.4

1321.4
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TABLE 2.182

CFS SEGMENT OF OVERALL SATELITE FORECASTS
(TRANSPONDERS)

(T=25)

1980	 1990 2000

OPERATING SPEED

2.4 K9PS
4.8 K9PS
9.6 K9PS
56 K9PE
64 K9PS

-1.544 M9PS
6.3 M9PS
)6.3 MFPS

0.2 40.4 30.4
0.1 132.7 99.9
0.0 1.6.6 322.9'
000 0.3 3.5
0.0 1.0 3.0
0.0 019 1.5
060 0.9 1.4
010

=-----------------------------
0.0 0.0

0.4 192.$ 492.5

r
z

I

i
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TABLE 2.183

KA PORTION OF CPS SEGim Ni OF OVERALL SATELLI TC FORECASTS

(TRANSPONDERS)
(T=2S)

1980 1990 2000

--------------------
OPERATING SPEED

----------

2.4 KBPS 0.0 38.2 46.8
498 KPPS 060 125.2 92.8

re	 9.6 KSPS 0.0 15.7 300.0
56 KPPS 0.0 0.3 8.4
64 KPPS 0.0 1.0 801

1.544 MBPS 0.0 0.7 1,2
6.3 MBPS 0.0 0.7 1.2
>6.3 MBPS 010 0.0 0.0

G

0.0
------------------------------

181.9 458.5



k	 TABLE 2.194

TRUNKING MAXIMUM NET ADDRESSABLE
HIGH ESTIMATE

F '	 IN TRANSPONDERS
P;	 (T=2S)

1980	 1990	 2000

SERVICE
-----------------------

-VOICE

MTS (RESIDENTIAL)
MTS (BUSINESS)
PRIVATE LINE
MOBILE
PUBLIC RADIO
COMMERCIAL AND RELIGIOUS
OCCASIONAL
CATV MUSIC
RECORDING

DATA

DATA TRANSFER
BATCH PROCESSING
DATA ENTRY
REMOTE JOB ENTRY
INQUIRY/RESPONSE
TIMESHARING
USPS/EMSS
MAILBOX
ADMINISTRATIVE MESSAGES
FACSIMILE
COMMUNICATING WORD PROCESSORS
7WX/TELEX
MAILGRAM/TELEGRAM/MONEY ORDERS

•OINT OF SALE
VIDEOTEXT/TELETEXT
TELEMONITORING SERVICE
SECURE VOICE

VIDEO

NETWORK
CATV
OCCASIONAL
RECORDING CHANNEL
TELECONFERENCING

0.8 27.0 •143.4
201 86.2 486.0

39.8 158.0 527.8
0.1 2.3 8.9
000 0.2 0.3
0.0 0.2 0.4
0.1 0.2 0.3
0.0 0.0 0.1

0.0
----------------------------

0.1

4300 274.0 1167.3

040 0.2 2.1
0.0 002 016
3.3 20.5 32.9
001 2.3 701
090 1.0 1.9
0.0 0.2 0.7

0.1 0.5
0.0 0.1 003
008 11.3 28.7
0.2 1.e: 1.5
0.0 0.1 0.3
000 0.0 0.1
0.0 0.0 010
0.0 1.3 1.9
000 0.6 2.4
060 000 0.0
000 000 0.5

406
------------------------------

39.4 81.4

1000 42.9 42.0
3400 82.4 68.2
14.3 41.6 36.0

0.0 1.3
300

---------------°
155.9 245.3

-----------
6103 322.8. 392.7
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TABLE 2.185

TRUNnING MAXIMUM NET ADDRESSABLE
EXPECTED ESTIMATE
IN TRANSPONDERS

<T=2S)

19.50	 1990	 2000

'i

------SERVICE-
----'--	 ----------

VOICE

MTS (RESIDENTIAL)
MTS (BUSINESS)
PRIVATE LINE
MOBILE
PUBLIC RADIO
COMMERCIAL AND RELIGIOUS
OCCASIONAL
CATV MUSIC
RECORDING

DATA

DATA TRANSFER
PATCH PROCESSING
DATA ENTRY
REMOTE JOB ENTRY
INQUIRY/RESPONSE
TIMESHARING
USPS/EMSS
MAILBOX
ADMINISTRATIVE MESSAGES
FACSIMILE
COMMUNICATING WORD PROCESSORS
TWX/TELEX
MAILGRAM/TELEGRAM/MONEY ORDERS
POINT OF SALE
VIDEOTEXT/TELETEXT
TELEMONITORING SERVICE
SECURE VOICE

VIDEO

NETWORK
CATV
OCCASIONAL
RECORDING CHANNEL
TELECONFERENCING.

0.8 17.7 98.2
2.1 56.5 332.7

39.8 134.0 484.2
0.1 2.0 8.2
0.0 0.1 0.3
0.0 0.1 013
0.1 0.1 0.3
0.0 0.0 0.1

-=----------------------------
0.0 0.0

43.0 210.6 924.4

0.0 0.2 2.0
0.0 0.2 015
3.3 18.8 30.9
0.1 2.1 606
0.0 0.9 1.8
0.0 0.2 0.7

0.1 0.5
0.0 0.1 003
0.8 10.4 26.9
002 1.2 1.4
0.0 0.1 0.3
0.0 0.0 0.0
0.0 0.0 010
0.0 1.2 147
0.0 0.5 2.2
0.0 0.0 0.0
0.0 0.0 0.5

4.6 36.2 76.3

10.0 42.9 42.0
34.0 82.4 68.2
14.3 41.6 36.0

0.0 1.3
360 15509 245.3

------ I -----------------------
61.3	 .	 322.8	 392.7

.
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} ?	 TRUNKrNG

t,

SERVICE

TABLE 2.186

MAXIMUM NET ADDRESSAELE
LOW ESTIMATE'
IN TRANSPONDERS

(T=2S)

1980

w	 ^

1990	 2000

VOICE

MTS (RESIDENTIAL) 0.8 12.2 6009
MTS (BUSINESS) 2.1 39.0 206.4'
PRIVATE LINE 39.8 118.0 455.2
MOBILE 0.1 1.7 7.7
PUBLIC RADIO 000 0'01 003
COMMERCIAL AND RELIGIOUS 0.0 001 0.3
OCCASIONAL 0.1 0.1 0.3
CATV MUSIC 0.0 0.0 0.1
RECORDING 0.0

------------------------------
0.0

43.0 171.3 731.3

DATA

DATA TRANSFER 000 0.2 1.8
BATCH PROCESSING 0.0 0.2 0.5
DATA ENTRY 343 17.1 28.8
REMOTE JOB ENTRY 001 1.9 6.2
INQUIRY/RESPONSE 000 009 146
TIMESHARING 000 0.2 0.6
USPS/EMSS 0.1 0.5
MAILBOX 0.0 0.1 0.2
ADMINISTRATIVE MESSAGES 0.8 9.5 25.1
FACSIMILE 0.2 1.1 1.3
COMMUNICATING WORD PROCESSORS 010 001 0.2
TWX/TELEX 0.0 0.0 0.0
MAILGRAM/TELEGRAM/MONEY ORDERS 000 000 0.0
POINT OF SALE 000 1.1 1.6
VIDEOTEXT/TELETEXT 000 0.5 2.1
TELEMONITORING SERVICE 0.0 0.0 000
SECURE VOICE 0.0 000 0.5

4.6
------------------------------

33.0 71.3

VIDEO

NETWORK 1010 42.9 42.0
4!	 CATV 3490 8294 6E'.2
k'	 OCCASIONAL •14.3 41<6 36.0

RECORDING CHANNEL 09•0 113
TELECONFERENCING. 300 155. 9 245.3

'r

61.3
------------------------------

322.8 392.7
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TABLE 2.187 .

TRUNKING MAXIMUM NET AD1lRES5AFLE
HIGH ESTIMATE
IN TRANSPONDERS

(T=-'S)
I

1980	 1990 2070

OPERATING SPEED

2.4 KBPS
4.8 KSPS
9.6 KBPS
56 KBPS
64 KBPS

1.544 MBPS
6.3 MBPS
>6.3 MBPS

3.1
1.0
0.5
0.0

42.8
1.7
1.5

58.3

8.4
26.1
4.7
0.2

273.5
78.6
78.0
166.9

7.5
15.8
51.1
5.8

1166.1
1:.5.0
122.7
147.4

108.8
	

636.3
	

1641.:

c!
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------------------------
OPERATING SPEED

2.4 K9PS
-' 4.8 NAPS

l 9.6 KBPS
56 KBPS
64 KHPS

1.544 MPPS
6.3 MBPS
>6.3 MBPS

c

[7

S

t

t

f,

pW
I!.

n

3.1 7.7
1.0 24.0
0.5 4.3
0.0 0.2

42.8 210.1
1.7 78.5
its 78.70

58.3 166.9

108.8	 569.6

7.1
14.9
•47.9

923.3
124.8
122.7
147.4

1393.5
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TABLE 2.199

MNKING MAXIMUM NET ADDFESSABLC
EXPECTED E:TIMA-TE
IN TRAN$PmND&S

(T=2S.

1980	 1990 2000



TABLE 2.199

+	 TRUNKINC MAXIMUM NET AGDI?ESSAHLE
LOW ESTIMATE
IN TRANSPONDERS

(T=2S)

!	 1980	 1990	 22000

------------------------------
OPERATING SPEED

2.4 LIPS
4.8 KPPS
9.6 KPPS

56 KPPS
64 KPPS

1.544 MbF-S
6.3 MPPS
X6.3 MPPS

3.1 7.0 6.6
100 2108 13.9
0.5 4.0 44.7
0.0 002 5.1

42.8 170.9 730.2
1.7 78.4 124.7
1.5 7800 122.7

---s-3----- 166-9------ ---147_4

10808 527.1 1195.3
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TABLE 2.190
k
1

6REAKEVEN DISTANCE IN MILES FOR TRUNKING NETWORKS
(T=2S)

OPERATING SPEEDS
-----------------------------------------------------

YR/BAND	 2,4	 4.8	 9.6	 56	 T1	 V1	 V2	 V3
^	 f

1982

C •661 1047 2136 806 264 1575 1393 1206
KU 1396 1870 2673 1001 444 2587 2370 2166

1990

C 641 979 1799 732 191 1103 989 869
KU 719 964 1406 752 214 1088 1062 939
KA 689 934 1359 748 216 1071 1052 929
KA 686 928 1338 732 194 1077 964 844

k
,. 2000

C 610 936 1551 674 Ise 1014 1084 95.1
KU 526 736 1083 617 109 706 884 469

E KA 532 759 1140 693 219 1152 1030 902
KA 528 752 1126 677 197 1062 940 814



Fri^
1	 -

TABLE 2.191 .

CPS COMPOSITE CROSSOVER DISTANCE IN MILES
UNSHARED EARTH STATIONS .995 ,iVAILABILITY

(T=2S)

OPERATING SPEEDS

2.4	 4.8	 906	 56	 Ti	 V1	 V2	 V3

404	 360	 428	 503	 734	 6243	 5906	 5649
578	 710	 1103	 1209	 952	 11463	 10942	 10593

YR/PAND

1980

C
rl	 KU

:I	 1990

C
-KU
KA

2000

C
KU
nA

37 78 194
132 303 656
33 70 193

12 33 87
64 174 417
9 30 76

331	 625	 4904	 4616	 4371
868	 633	 8199	 7797	 7490^
284	 541	 4790	 4476	 4212

216	 591	 4078	 3791	 3543
551	 370	 5412	 5154	 4925
159	 298	 2990	 2771	 2577
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YR/HAND

1980

TALE 2.192	 i

CPS COMPOSITE CROSSOVER DISTANCE IN MILES'
SHARED EARTH STATIONS .995 AVAILABILITY

(T=2S)

OPERATING'SPEEDS
----___—__---------------------------°•--------------------
2:4	 4.8	 916	 56	 Ti	 V•1	 V2	 V3

426 2247 2044 1845
610 3133 2897 2684

328 1667 1494 1324
337 1824 1648 1475
458 2412 2179 1985

313 i510 1362

i

1198
229 1105 948 791	 j
268 1313 1224 1046

d

"	 6

B	 ti

+P
1	 "

rf

t

i

	

C	 2381	 3590	 5876	 2259

	

KU	 2414	 3654	 5704	 2408

1990

c	 C	 1268	 2361	 4154	 1670

	

KU	 1276	 2377	 4186	 1708

	

KA	 1640	 3019	 5287	 2266

e
E	 I	 2000

	

C	 1062	 1781	 3426	 1339

	

KU	 1049	 1742	 3349	 1249

	

KA	 1364	 2803	 5156	 2111

j1
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TABLE 2.193

CPS COMPOSITE CROSSOVER DISTANCE IN MILES
UNSHARED EARTH STATIONS .999 AVAILABILITY

(T=2S`

OPERATING SPEEDS

YR/RAND 2:4 4.8
-----------------------------------

9.6 56 T1 VI
°----------------------

V2 V3

1980
i

C 491 538 768 898 925 •9016 8583 8282
KU 645 844 1349 1577 1278 13847 13243 12854

1990
a

C 70 165 377 561 746 6675 6295 6017
0.	 KU 170 375 802 1.089 831 10099 9608 9266

KA 33 70. 193 284 541 4790 4476 4212•

2000

n`	 C 34 86 233 413 658 5402 5067 4803
KU 83 226 523 700 528 6847 6464 6176
KA 9 30 76 159 298 2990 2771 2577
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TABLE 2.194

,t

>' t	 YR/HAND

;•	 1980

CPS COMPOSITE CROSSOVER DISTANCE IN MILES
SHARED EARTH STATIONS 9999 AVAILABILITY

(1'=2S )

OPERATING SPEEDS

2 •.4	 4.8	 906	 56	 T1	 V.1	 V2	 V3

503 2592 2375 2171	 9
761 3800 3542 3318

460 2388 2156 1931
435 2215 2061 1879
458 2412 2179 1985

315	 1533	 1364	 1199	 p^
279	 1354	 1211	 1049
268	 1313	 1224	 1046	 j

it

	C	 2394	 3615	 5626	 2317

	

KU	 '2438	 3702	 5801	 2521

1990

	

C	 1299	 2423	 4277	 1814
	KU	 1293	 2410	 4252	 1785

	

KA	 1640	 3019	 5287	 2266

2000

	

C	 1061	 1778	 3421	 1333

	

KU	 1057	 17611	 3396	 1304

	

KA	 1364	 28011	 5156	 2111

T
c
t

I	 ^
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