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SECTION |
PURPOSE, PROCEDURES AND RESULTS

1.1 PURPOSE

In Volumes I through Il of this forecast study of satellite-provided customer
premises services, a series of forecasts stzrting 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. Specitically, 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 Il and
those presented in this volume can be diagrammed as follows:

Volumes [-N]
Forecasts: Baseline -==p Qverall Satellite
Each Forecast: Key Questions == Assumptions = Forecast

Volume IV
Terrestrial-Cost/Satellite-Cost = Crossover-Distance s Satellite Forecasts

1.2 PROCEDURE
This purpose was accomplished by conducting the following steps.

a.  Modifying the computer programs to integrate the truni:ing and
CPS programs.
b.  Developing programming procedures that would permit altering
the trunking and satellite cost ratios.
1-1
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¢. Developing programming prcocedures that would permit the
development of forecasts by operating speeds.

d.  Developing crogssover distances for trunking and CPS; composite
crossover distances were also developed for CPS.

e.  Developing high, expectea 2nd 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 segmants 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=1.00S ratio is the formula that was used when developing the forecasts
presented in Volumes I through II. This ratie 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=1.008
¢c. T=1158
d. T=1.308
e. T = 1.608
i. T = 2.008

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 alsc equals N times the satellite cost.
The specific distance is the crossover distance. In Figure 1-1, if, T} is the
terrestrial cost, the crossover distance is D}, the value of N is 1.0 and T = §].
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, Tz =: S3 = 1.55, and the crossover distance is D3, which is greater
than D]. '

1-2
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FIGURE 1-1. EXPLANATION OF TERRESTRIAL TO SATELLITE COST RATIOS
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In summary, the crossover distance was deiermined by changing the satellite by
a percentage of its forecasted cost S, (therefore, the general equation T = NS).
The crossever 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 = NT).

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 overal] sateilite demand, while 2 10% decrease in costs resulted in

about a 108 transponder increase in demand.

Changing sziellite 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
1-4
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TABLE 1-1 -
OVERALL SATELLITE FORECASTS
(TRANSPONDERS)

i YEAR

~ SERVICE COST RATIO 1980 1990 2000
" i

i; VOICE T=0.708 254 792 2116
| T=1.00S 184 604 1824
" T=1.158 154 526 1654
T=1.308 128 452 1508
T=1.605 85 330 1237
T=2.008 43 211 933
DATA T-0.70S 16 215 574
T=1.00S 13 204 542
T=1.155 11 201 536
T=1.308 10 198 526
T=1.605 7 192 489
T=2.005 . 5 191 486
VIDEO T=0.705 61 328 403
T=1.00S 61 328 403
Tz1.155 | 61 325 403
T=1.305 61 325 403
T=1.605 61 325 396
T=2.005 6! 325 396
; TOTAL T=0.70S 33 1335 3093
, T=1.00S 258 1136 2768
j T=1.158 227 1052 2593
- T=1.30S 199 974 2437
T=1.605 154 847 2121
T=2.00S 109 727 1814

)



SERVICE

VOICE

DATA

VIDEO

TOTAL

COST RATIO

T=0.70S
T=1.008
T=1.15%
T=1.308
T=1.60S8
T=2.008

T=0.705
T=1,008
T=1.138
T=1.308
T=1.608
T=2.008

T=0.708
T=1.008
T=1.158
T=1.30S
T=1.608
T=2.008

T=0.705
T=1.00S
T=1.155
T=1.30§
T=1.605

TABLE 1-2
TRUNKING SEGMENT OF OVERALL SATELLITE FORECASTS
(TRANSFONDERS)
YEAR
1980 1930 2000
254 787 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
7 l
5 |
6l 323 393
6] 323 393
6l 323 393
6l 323 393
61 323 393
6! 323 . 393
330 1119 2521
258 926 2211
226 849 2041
199 776 1895
153 653 1628
109 534 1321

T=2.005
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TABLE 1-3
CPS SEGMENT OF OVERALL SATELLITE FORECASTS

(TRANSPONDERS)
YEAR

SERVICE COST RATIO 1980 1990 2000
VOICE T=0.705 0 3 23
T=1.008 0 3 18
T=1.158 0 2 15
T=1,308 0 2 13
T=1.608 0 1 3

T=2.008 0 1
DATA T=0.708 0 206 538
T=1.005 0 202 az2%
T=1.158 0 199 326
T=1.308 0 196 518
T=1.608 0 19! 483
T=2.008 0 190 482
VIDEO T=0.705 0 5 10
T=1.008 0 5 10
T=1.158 C 2 10
T=1.308 0 2 10
T=1.608 C 2 3
T=2.00S 0 2 3
TOTAL T=0.70S 0 215 571
T=1.008 0 210 557
T=1.158 0 203 351
T=1.305 0 200 4]
T=1.605 0 193 493
T=2.008 0 193 493
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TABLE 1-%
KA PORTION OF CPS SEGMENT OF OVERALL SATELLITE FORECASTS
(TRANSPONDERS)
YEAR

SERVICE COST RATIO 1980 1990 2000
VOICE T=0.708 0 5 23
T=1.005 0 3 18
T=1.158 0 2 15
T=1.308 0 2 13
T=1.60% 0 l 8

T=2.008 0 \
DATA T=0.708 0 196 498
T=i.008 0 190 498
T=1.158 G 188 490
T=1.308 0 184 483
T=1.608 0 180 449
T=2.008 0 180 448
VIDEO T=0.70S 0 4 9
T=1.008 0 4 9
T=1.158 0 2 9
T=1.308 0 2 9
T=1.608 0 2 2
T=2.00S ( 2 2
TOTAL T=0.708 J 205 530
T=1.008 0 192 518
T=1.158 0 192 514
T=1.308 0 188 505
T=1.605 0 183 459
T=2.008 0 182 459
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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.

The overall satellite voice, data and video forecasts are diagrammed in Figure
1-3, Changing sateilite costs (changing T/S ratio from !.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 8 89 transponder
decrease in voice demand, a 6 transponder decrease n dats demand, and & .3
transponder decrease in video demand; a 10% tlecrease in costs resulted in a 97
transponder increase in voice demand, < 10 transponder increase in data demand,
and a 0 transponder increase in video demand. The little or no impact on video
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 operating speed in the year 2000. A
majority of the impact will be on 64 kbps tratfic which is voice traffic that will
be carried primarily on trunking systerns.

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
the interactions of the cost assumptions with assumptions concerning other key
factors (e.g., technological advances or political concerns).

1-11




TABLE 1-5
TRUNKING MAXIMUM NET ADDRESSABLE
HIGH ESTIMATE

(TRANSPONDERS)
YEAR
SERVICE COST RATIO 1980 1990 2000
VOICE T=0.708 254 1024 2642
T=1.00S 184 781 2280
T=1.158 154 681 2070
T=1.305 128 586 1887
T=1.60S 85 429 1552
T=2.00S 43 274 1167
DATA T=0.70S 15 160 330
T=1.008 13 132 283
T=1.155 1 110 247 |
T=1.30S 50 9 206 u,;
T=1.605 7 66 140 £
T=2.00S 5 39 81 "
4
VIDEO T=0.70S 61 323 393 ;
T=1.00S 61 323 393 i
T=1.15$ 61 323 393 f
T=1.305 61 323 393
T=1.608 6! 323 . 393
T=2,00S 61 323 393 !
TOTAL T=0.70S 330 1507 3365 ]
T=1.00S 258 1236 2960 :
T=1.155 226 1114 2709 .
T=1.308 198 1003 2u86 g
T=1.605 153 318 2085 R
T=2.005 109 636 1641 ;

1-12
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TABLE 1-6

TRUNKING MAXIMUM NET ADDRESSABLE
EXPECTED ESTIMATE

COST RATIO

T=0.708
T=1.005
T=1.158
T=1.30S
T=1.60S
T=2.00S

T=0.705
T=1.008
T=1.15%
T=1.308
T=1.605
T=2.508

T=0.70S
T=1.008
T=1.155
T=1.30§
T=1.605
T=2.005

T=0,708
T=1.005
T=1.155
T=1.305
T=1.605
T=2.008

(TRANSPONDERS)
YEAR
1980 1990 2000
254 787 2093
184 601 1805
154 524 1639
128 451 1494
85 329 1229
43 211 924
15 147 310
13 121 270
1 101 232
9 86 193
61 132
36 76
61 323 393
61 323 393
61 323 393
61 323 393
61 323 393
61 323 393
{
330 1257 2796
258 1045 2468
226 948 2263
198 860 2080
153 713 1754
109 570 1393
1-13



SERVICE -

VOICE

DATA

VIDEC

TOTAL

COST RATIO

TABLE i-7

TRUNKING MAXIMUM NET ADDRESSABLE
LOW ESTIMATE

T=0.708
T=1.008
T=1.15§
T=1.305
T=1.608
T=2.008

T=0.705
T=1.005
T=1.155
T=1.305
T=1.608
T=2.008

7=0.705
T=1.003
T=1.155
T=1.308
T=1.605
T=2.005

T=0.708
T=1.008
T=1.155
T=1.308
T=1.605
T=2.00S

(TRANSPONDERS)
YEAR
1980 1990 2000
254 641 1656
184 489 1428
154 426 1296
128 367 1182
85 268 972
43 171 731
15 134 290
13 i1 252
11 92 217
9 78 181
7 55 123
5 33 71
6l 323 393
61 323 393
61 323 393
61 323 393
61 323 393
61 323 393
330 1098 2339
258 922 2073
226 841 1906
198 768 1756
153 646 1488
109 527 1195
1-14

e AL et e v B v

T EATE T

-
v




Er\,‘ Ay R, e AL T oy e . TR - kR - L
b

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

BY T/S RATIO
SPEED T=0.70S T=2.00S
2.4 kbps 52.2 50.86
4.8 kbps 112.3 100.3
9.6 kbps 370.1 324.8
56 kbps 37.3 9.1
64 kbps 2113,3 931.%
1.544 Mbps 131.7 126.}
26.3 Mbps 147.5 147.4
3092.0 18i3.9

I-15
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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:

T=0.,708
T = 1.005
T=1.135
T = 1.305
T = 1.605
T = 2.008

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 = 0.705

Table
Table
Table
Table

Table
Table

Table
Table

Table
Table

Table
Table

2.1
2.2
2.3
2.4

2.3
2.6

2.7
2.8

2.9
2.10

2.11
2.12

Overall Satellite Forecasts by Service

Trunking Segment of Overall 3atellite Forecasts by Service

CPS Segment of Overall Satellite Forecasts by Service
Ka-Portion of CPS Segment of Overall Satellite Forecasts by
Service

Overall Satellite Forecasts by Operating Speed

Trunking Segment of Overall Satellite Forecasts by Operating
Speed

CPS Segment of Overall Satellite Forecasts by Operating Speed
Ka-Portion of CP5 Segment of Overall Satellite Forecasts by
Operating Speed

Trunking Maximum Net Addressable by Service: High Estimate
Trunking Maximum Net Addressable by Service: Expected
Estimate

Trunking Maximum Net Addressable by Service: Low Estimate
Trunking Maximum Net Addressable by Operating Speed: High
Estimate

2-1
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Table

Table

Table
Table

Table

Table

‘Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

2.13

2.14

2.15
2.16

2.17

2.18

2.19

2.20

2.21

2.22

2.23

2.24

2.25

2.26

2.27

2.28

2.29

2.30

Trunking Maximum Net Addressable by Operating Speed:
Expected Estimate

Trunking Maximum Net Addressable by Operating Speed: Low
Estimate

Breakeven Distance in Miles for Trunking Networks

CPS Composite Crossover Distance in Miles Unshared Earth
Stations .995 Availability

CPS Composite Crossover Distance in Miles Shared Earth
Stations .995 Availability

CPS Composite Crossover Distance in Miles Unshared Earth
Stations .999 Availability

CPS Composite Crossover Distance in Miles Shared Earth
Stations .992 Availability

1982 Crossover Distances in Miles for C-Band CPS Services
(Unshared Earth Stations)

1982 Crossover Distances in Miles for C-Band CPS Services
(Shared Earth Stations)

1982 Crossover Distances in Miles for Ku-Band CPS Services
(Unshared Earth Stations)

1982 Crossover Distances in Miles for Ku-Band CPS Services
(Shared Earth Stations)

1990 Crossover Distances in Miles for C-Band CPS Services
(Unshared Earth Stations)

1990 Crossover Distances in Miles for C-Band CPS Services
(Shared Earth Stations)

1990 Crossover Distances in Miles for Ku-~Band CPS Services
(Unshared Earth Stations)

1990 Crossover Distances in Miles for Ku-Band CPS Services
(Shared Earth Stations)

1990 Crossover Distances in Miles for Ka-Band CPS Services
(Unshared Earth Stations)

1990 Crossover Distances in Miles for Ka-Band CPS Services
(Shared Earth Stations)

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

2-2
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Table

Table

Table

Table

Table

2,31

2.32

2.33

2.34

2.35

2000 Crossover Distances in Miles for C-Band CPS Services
(Shared Earth Stations)

2000 Crossover Distances in Miles for Ku-Band CPS Services
(Unshared Earth Stations)

2000 Crossover Distances in Miles for Ku-Band CPS Services
{Shared Earth Stations)

2000 Crossover Distances in Miles for Ka-Band CPS Services
(Unshared Earth Stations)

2000 Crossover Distances in Miles for Ka-Band CPS Services
(Shared Earth Stations)
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TABLE 2.1 -t

ORIGENAL P W
OF POOR QUHU”

QVERALL SATELLITE FORECASTS
+ (TRANSFONDERS)

{T=0,75)
1780 1990 2000
SER UICE
VOICE
MTT TRESIDENTIAL) 4,8 Y- 223,58
MTS (BUSINESS) 12.1 211.7 758.7
FRIVATE LINE 23%.5 304.9 1112.7
MOBRILE 0.6 7.3 18.4
FURBLIC RADIAO 0.2 0.5 0.5
CQHMEFCIWL ANDN RELIGISU Q.32 0.5 Q.7
CCCA3I0ONAL 0.3 Y I 0.5
Z TU MUSIC D41 0.1 0.3
SECORLDINME 0.0 0.0 0.1 :
254'1 ?9108 zllsoﬂ
LATA
ﬂPTﬁ TRPNFFER 0-0 OOé 3!2
fﬁi_H Pﬁn EE ING 001 102 .302 4
IATA ENTEY 11.1 104,3 2235 r
REMCTE JC2H ENTRY 0.3 11.8 w0.4 B
INQUIRY/RESF{INSE 0.2 .5 1.9 1
:;HLHHHFINU ¢, 2 205 &el ‘é
SEFESEMDS 0,0 D.e O K
maILADY 0.0 0.8 Z.2 :
ALMIRISTRATIVE MESSALES 2.5 &7 G 225, 2 s
TACSIMILE 0.4 1048 5.7 £
SOMFLNICATING WORD PROCESELRS 0.0 3.5 2.2 V!
TLESTELEX 0.1 0.2 2.7
AAILORAN/TELEGRANM/SZNEY OROERS 0.0 Q.9 0.0
SOINT OF QﬁLE O.l 701 15.8
VINDECTEXT/TELETEXT 0.0 2.1 P03
TELEMONITORING SERVICE 0.0 2,90 .1 é
..:..L.;L'I'lt Il,cl-": 0.0 "303 343 »
15.8 215,12 573.5
VerE iy
10.0 42,9 42,0 “
24.0 S22, 4 &HE, 2
14,3 AL KN
ZH%NQEL 0.0 .0 i o
mEING 3.1 T I Zo5D.4
ol.+8 327o“ ag7n ., %




TRUNKING SEGMENT OF OVERALL SATELLITE FORECASTS

SERVICE

VOICE

MTS (RESIDENTIAL)
MTS (BUSINESE)
FRIVATE LINE
MORILE

FUBLIC RADIO

COMMERCIAL AND RELIGIOUS

OCCASIONAL
CATV MUSIC
RECGRINING

IaTA

DATA TRANEFER
BATCH FROCESSING
DATA ENTRY
REMOTE JOE EMNTRY
INQUIRTY/RESFONEE
TIMESHARING
USPE/EMESR
MAILECQX
AUMINISTRATIV
FACSIMILE
COMMUNICATING WOERD FRIC
TWX/TELES
MAILGRAM/TELEGRAR,/ =ONEY
POINT OF &ALE .
VIEDTEXT/TELETEX™
TELEMONITORING SERVICE
SECURE VOICE

VIDEOD

NETWORK

EATY

OCCASIGNAL
RECORDIMG DRdHNEL
TELECGHFERERTING

ORIERS

TABLE 2.2

{ TRANSFONDERS)
(T=0.78)
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TABLE 2.3

CFS SEGMENT OF OVERALL SATELITE FORECASTS

P A=

{T=0.75)
1930 1790
EERVICE
VGICE
T8 (RESIDENTIAL) 2.0 (I
TS (BUSINEESS) 0,0 1.9
;: ﬁTL‘. L NE 000 :o?
ﬁGBILE 0.0 0.0
FLALIC RADIOQ 0.0 2.0
TRHEMERCIAL AMD RELIGIGUS 0.0 Q.0
GCCASIONAL 0,0 Q.0
ATV HUSIC 0.0 0,0
RECORDEING 0.0 0.0
0.0 A.S
TATA
TATA TRANSFER 0.0 0.1
oATCH PROCESSING 0.¢ 1.2
TATA ENTRY 0.0 104.3
SE-OTE JCE ENTRY 0.0 11.8
Zﬁ:J;h /HESFHNSE 0.2 Sl
0.1 1.4
000 Ted
= LEGr 0.0 0.2
SDEINISTRATIVE MESSAGES 0.1 E7 .0
FACZIMAILE 0.0 S.8
ComNICATING WORD PROC JRE 0.9 (VI
TwT/TELER 0.0 0,0
Ml GRAMSTELEGRAMAMONEY ORDERS G.0 Qe
FLOINT OF ZALE Y] el
VIZEQTVEAT/TELETERTY 0.0 0.0
TELEMONITORING SERVICE 0.0 0.0
SETURE VMOICE 0.0 0.3
D.9 Z05.7
JIOEZ
R iard 0.9 0.0
LETU J.0 .0
ZLTABITNAL D0 0.5
o) B LeANNEL e Q.0
TE_ZCONSERENMCING Q.1 s.9
0.l 2.7

\TRANSFONDERS)

2000
0.0
8.2

14,8
0.1
0.0
G.0
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0.0
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- TABLE 2.%

Uuu.uu.-'.. .
OF POUH (J\_}“ Ao

KA FORTION OF CF3S SEGMENT OF OVERALL SATELLITE FORECASTS
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(T=0,78)
1980
SERVICE
VOICE
MTS (RESILENTIAL) 0.0
MTS (EUSINESS) 0.0
FRIVATE LINE 9.0
MOEBILE 0.0
FUELIC RALIO 0.0
COMHERCIAL AND RELIGIOUS 0.0
OCCASIONAL 0.0
CATV MUSIC 0.0
RECORIIING 0.0
0.0

ATA

[4Té TRANSFER

BATCH FROCESSING

IDATA ENTRY

REMOTE JOR ENTRY

INQUIRY "RESFONSE

TIMESHARING

USFE/EMEE

HAI_RBOE

ADMINISTRATIVE MEESSAGES
FACEIMILE

COMMUNICATING WORD PROCEBEONE
TUL/TELEX
rAILGRAMA/ATELEGRAM A AMONEY (ORTUERS
FOINT OF SALE
VIDEGTEXT/TELETEXT
TELEMORITORING SERVICE
SECURE VOICE

vIDED

NETwWORK

CATY

GCCAsIliAL
RECORLING CHANNEL
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TABLE 2.5

f

4 OVERALL SATELLITE FORECASTS
& (TRANSFONLIERS)

] (T=0.7G)

T e TR

DFERATING SFEED

A (e A e WP b S A B G T ke B -

1980

1990

2000

? 2.4 KEFS 9.5 43.9 52,2
g 4.8 NKEFS 4,0 147.1 112.3
¥ 7.6 KEFS 2.1 22.8 I70.1
'F’. S5 REPS 0.0 1.1 373
; 63 KEPS 29340 790.2 2113.3
i 1.544 MEFS 2.6 82,2 131.7
, 5.3 MEFS 1.5 20,4 127.7
: "ﬂo3 HBF'S 5803 .'ﬁd‘o? ’.4705
g 33141 1334.¢ 3092.0

deniio i et d

e L
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* TABLE 2.6 CRIGHNAL prsr o

OF POOR QUALITY
. TRUNKING SEGMENT OF OVERALL SATELLITE FOKECASTS

(TRANSFONDERS)
(T=0.78)
1980 1990 2000
OFPERATING SFEEL

2.4 KBEFS ?.2 2.4 2.0
4,3 KEFE 3.9 4.1 7¢2
?.é& KBFS 2.1 2.1 12.2
oé KEFZ 0.0 C 0.7 12.1
64 KEFD 2930 78%.4 : 2090.2
1.544 MEFS 2.6 79.7 126.4
6.2 MBFE 1.9 77.9 22.6
Y4.% MEFS 8.3 1866.9 147.5
330.5 11:19.2 2521,2
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TABLE 2.7

CFS SEGMENT OF OUVERALL SATELITE FORECASTS

{TRANSFONDERS)
(T=0.75}

1950 1990

OFERATING SFEELD

KEFS
KBPE
HBFPS
ABFE
KEFS
MEFS
MEFS
MEFS

— . A g M A T R e WP

OO OO0
QOO0 O I
&
L11]

T — —— . A ——
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" TABLE 2.8 ORIGINAL PEGE 1%

OF POOR QUALITY
KA FORTION OF CPFS SEGMENT OF OVERALL SATELLITE FORECASTS

{TRANSFONDERS)
(T=0.752
1980 1990 2000
ODFERATING SFEED
24 NEFS 0.0 3P 6 46,3
4.8 KEFMS 0.0 136.3 e7v2
.6 KHEFE 0.0 19.8 329.5
56 KEBFES 0.0 C.4 28.1
&4 KEFS 0.0 4.8 23.1
1.544 MEFS 0.0 2.1 4.9
6.3 MEFS 0.0 2.0 443
14,3 MEFE 0.0 0.0 0.0
0.0 205.1 S30.0
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TABLE 2.9

TRUNKING MAXIMUM NET ADDRESSAERLE
HIGH ESTIMATE
IN TRANSFONDERS

(T=Ou78)
1980 1990 2000
SERVICE-

UDICE
TS (RESIDENTIAL) 4.8 101.1 324.4
MTS (BUSINESS) 12,1 320.2 10962
FRIVATE LINE 235,5 592,0 11967
MORILE 0.4 8.6 20.0
FUELIC RANIO 0.2 0.6 0.6
COMMERCIAL AND RELIGIOUS 0.3 0.4 0.8
ACCASIONAL 0.5 0.6 0.7
CATY HUSIC 0.1 0.1 0.3
RECORNING 0.0 0.1
253.8 1023.8 2641.7

nATA

TIATA TRANSFER 0.0 0.5 3.1
2ATCH FROCESSING 0.1 0.9 1.9
IATA ENTRY 11.1 83.1 139.4
REMOTE JOE ENTRY 0.3 9.4 20,4
INGUIRY/RESFONSE 0.1 4.3 12,2
TIMESHARING 0.1 1.1 2.4
USFS/EMSS 0.8 2,2
“ATLEDX 0.0 0. ¢ 1.2
ADMINISTRATIVE MESSAGES 2,7 45,7 120, 4
FACSIMILE 0.6 5,0 4.4
FOMMUNICATING WORD FROCESSORS 0.0 9.3 1.1
TUX/TELEX 0.1 0.2 0.2
"M ILGRAN/TELEGRAM/MONEY ORDERS 0.0 0.0 0.0
FOINT OF SALE 0.1 5.3 7.9
JIDEOTEXT/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

YIDED
CATY 34.0 82,4 48,7
ACEASTONAL 14.3 41.6 24,0
RECGRIING CHANNEL 3.0 1.3
TELELOHFERENCING 3.0 155,35 245,3
5143 353, 392.7
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- TABLE 2.10

TRUNKING MAXIMUM NET ADDRESSARLE
EXFECTED ESTIMATE

ORICINAL PREE S

IN TRANSFONDERS

. (T=007S)
OF POOR QLALITY
1980 19990 2000
SERVICE

VOICE
MTS (RESIUENTIAL)D 4.8 66.3 2235
MTS (BUSINESS) 12,1 209.8 790.9
FRIVATE LINE 239.% 502.0 1097.9
MORILE 0.4 703 18,3
FUBLIC RADIOD 0.2 Q.o 0.6
COMMERCIAL aAND RELIGIOUS 0.3 0.3 0.7
DCCASIONAL 0.5 0.9 0.6
CATY MUSIC 0.1 0.1 0.3
RECORDING 0.0 0.1

253.8 787.0 2092.5
DATA
IATA TRAMESFER 0.0 0.9 2.9
BEATCH FROCESSING 0.1 0.8 1.8
[ATA ENTRY 11.1 76.3 130.5
REMOTE JOR ENTRY 0.3 £.46 19,1
INQUIRY/RESFONSE 0,1 4,0 11.4
TIMESHARING 0.1 1.1 2.3
USFS/EMSS 0.7 2.1
MAILEOX C.0 0,3 1.1
ADMINISTRATIVE MESSAGES 2.7 42,0 112.¢9
FACEIMILE 0.6 4,8 5.0
COMMUNICATING WORD FPROCESSORS 0.0 0.3 1.1
MAILGRAMATELEGRAM/MONEY ORIDERS 0.0 0.0 0.0
FOINT OF SaALE 0.1 4.8 7.4
VILDEOTEXT/TELETEXT 0.0 2.1 F.32
TELEMONITORING SERVICE 0.0 Q.0 0.0
SECURE VOICE 0.0 0.2 1.9

13,2 lag. % 310.0
VIIEOD
NETWORN 10.0 4.7 42,0
CATY 24.0 £2.4 &8.2
CCCASIONAL 14.3 41.6 36.0
RECORIING CHANNEL 0.0 1.3
TELECONFERENCING 3.0 15,7 245.3

&1.3 322, 392.7
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TABLE 2.11

TREUNKING MAXIMUM NET ADDRESSAERLE
LOW ESTIMATE
IN TRANSFONDERS

(T=0.7S)
1980 1990 2000
SERVICE

\VOICE
MTS (RESIDENTIAL) 4.8 45.8 138.7
MTS (RUSINESS) 12.1 144.9 465 .6
FRIVATE LINE 235.5 442.0 1032.90
MORILE 0.6 4.4 17,2
FUBLIC RADIOD 0.2 0.4 0,5
COMMERCIAL AND RELIGIOUS 0.3 0.5 0.4
OCCASIONAL 0.5 0.4 0.6
CATY MUSIC 0.1 0.1 0.3
RECORDING 0.0 0.1
25308 64004 lésgoﬁ

NATA

TATA TRANSFER 0.0 0.4 2.7
2ATCH FROCESSING 0.1 0.8 1.7
IATA ENTRY 11.1 69.5 121,9
REMGTE JOR ENTRY 0.3 7.9 17.9
INQUIRY/RESFONSE 0.1 3.6 10.7
TIMESHARING 0.1 1.0 2.1
JSPS/EMSS 0.4 2.0
HAILEROX 0.0 0.5 1,0
AIMINISTRATIVE MESSAGES 2.7 38.2 105.5
TACSIMILE 0.6 4,3 S8
COMMUNICATING WORD FROCESS0RS 9.0 0.3 1.0
- TWX/TELEX 0.1 0.2 0.2
MAILGRAM/TELEGRAM/MONEY ORIIERS 0.0 0.0 0.0
=O0INT QF SALE 0.1 4.4 6.9
GIDEOTEXT/TELETEXT 040 1.9 B.é
TELEMONITURING SERVICE 0.0 0.0 0,0
SECURE VOICE 0.0 0.2 1.8
i5.2 132.8 28%.4

VIDED
-~ ETWORK 10.0 a2, 32,9
SATY 34,0 82.4 £8,2
2CCASIONAL 14,3 a1, 4 3640
SECORDING CHAMNEL Q0 .3
S ECONFERENCING 3.0 155.% 245.3
5143 322.8 392.7
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* TABLE 2.12

TRUNKING MAXIMUM NET ADDRESSABLE 8?"“NAL PAGE
HIGH ESTIMATE POOR QUALIYY
IN TRANSFONIERS ‘
(T=0.75)
1980 1990 2000
OFERATING SFEED

2.4 KEFS 8.2 55.1 59.2
4.8 KEFS 4.5 72.0 110.3
9.6 KEFS 2.5 31.8 14744
56 KEFS 0.0 0.9 12.1
64 KEFS 252,9 1021.9 2635.3
1,544 MEFS 2.5 80,1 126,59
6.3 MEFS 1.5 78.0 122,7
»6.3 MEFS 58.3 166.9 147.4
330.2 1506, 6 3364.9
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TABLE 2.13

TRUNKING MAXIMUM NET ALDRESSABLE
EXFECTED ESTIMATE
IN TRANSFONDERS

(T=0.75)
17890 1999 2000
OFERATING SFEELD

2.4 KEFE 8.2 0.4 55.9
4,8 KEFS . 4.5 &dé.1 103.%
.6 KEBFS 2.9 29.2 138.3
5& KHEFS 0.0 0.8 11.3
64 KEFS 252.9 78%.4 2090.2
1,544 HERFS 2.5 79.8 126.2
6.3 MEFS 1.5 78.90 122.7
4.3 MEBFS 8.3 1646.9 147 .4
330.2 1256.7 2799.2

i

i

!

{:'.

o
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" TABLE 2.1%

TRUNKING MAXIMUM NET ADDKESSAKLE ORIGINAL il 13

LOW ESTIMATE OR QUALITY
IN TRANSFOMDERS OF. FOOR Q

(T=0,7S)

1980 1990 2000
OFERATING SFEEL
2.4 KEFS 8.2 46,1 51,9
4.8 KEFS 4.5 60,2 96,7
9,6 KEFS 2.5 26.6 129,1
§6 KEFS 0.0 0.7 10.6
64 KEFS 252.,9 639.1 1653.5
1,544 MEFS 2,5 79,6 126.0
. &+3 MEFS 1.5 78,0 122.7
}603 MBF'S 5803 166.% 147.4
330.2 1097. 2 2337.9
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TABLE 2.15

" EREAKEVEN DISTANCE IN MILES FOR TRUNKING NETWORKS
(T=0.75)

OFERATING SFEEDS

S " —————— T A D W D D e — . . ——— i ——— —

YR/BAND 2.4 4.8 7.4 54 Tt V1 a2 V3
1982
c g 1 1 1 45 360 260 173
KU 126 87 47 28 95 571 471 378
3990
c 10 4 5 1 24 252 139 79
ST 19 2 1 3 2 278 164 87
N 1 1 1 3 32 274 161 86
KA 16 1 1 1 25 243 130 75
2000
e 13 9 12 2 23 274 152 84
i) 2 1 1 1 i 114 o4 35
KA 3 1 1 4 34 255 133 76
RA 2 1 1 2 26 223 102 64
g
L
g
J
e
¥
2-18 )
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* TABLE 2.16
CFS COMFOSITE CROSSOVER DIST#NCE IN MILES

UNSHARET EARTH STATIONS .99% AVAILARILITY
(T=0.78)

| OFERATING SFEELS

—— e T M v e T TS G W D S S T S A e e e e S e SR L S S e T AP e e -

YR/EAND 2.4 4.8 9. é 56 Ti V1 Y2 va
1980
c 12 22 51 95 148 1761 1607 1479
KU 45 111 258 242 224 3521 3203 - 3126
1990
c 2 é 21 44 145 1336 1186 1040
KU 22 53 149 225 141 2437 2256 2142
KA 1 2 11 48 123 1307 1168 1046
2000
¢ 1 1 3 23 139 1044 901 779
KU g 27 72 128 B8 1635 1490 1387
K 1 1 1 22 &0 812 677 593
\
E
|
i
|
i
Ny
' 2-19
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"
TABLE 2.17
CPé COMFOSITE CROSSOVER LDISTANCE IN MILES
SHARED EARTH STATIONS .99% AVAILARILITY
(T=0.7%)
OFERATING SFEELS
YR/BAND 2.4 To4,8 .0 3é T1 Vi va V3
198G
Cc . 338 449 &35 248 87 500 400 309
KU 344 4464 bé64 281 132 68% S8% 488
1990
C 136 - 235 402 144 & 372 249 196
KU 137 228 ‘409 172 77 417 304 221
KA 170 298 g12 233 103 53 440 337
2000
» 22 149 304 135 &5 334 235 185
KU 89 141 287 120 38 235 148 o8
KA 108 234 447 13% 53 336 214 122
#
Iy
?‘-r
y
gs'
]
A
.
H
g
3
Ly
) 2-20 L




- TABLE 2.18

CFS COMFOSITE CROSSOVER DISTANCE IN MILES
UNSHARED EARTH STATIONS .999 AVAILARILITY
(T=0.78)

OFERATING SFEEDNS

—————-’---‘—--——------———----O-ﬁ-------——--------—----——---—

YR/BAND 2.4 4.3 9.0 €6 T1 Vi v2e U3
1980
C 26 58 144 205 218 2694 2502 2345
KU 55 134 308 401 314 4274 4035 - 3§47
1990
c g 23 59 112 178 1508 1740 1592
KU 29 71 197 281 199 3040 2822  264E
KA 1 2 11 48 123 1307 1166 1048
2000
c 3 ) 29 59 . 154 1484 1334 1208
KU 13 33 101 171 11% 2037 1879 1758
K 1 1 1 22 60 812 677 593

PRECEDING PAGE BLANKAFOT FFEMED
v : l — /CI’J' ‘;" B
2~
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TABLE 2.19
CFS COMPOSITE CROSSOVER DISTANCE IN MILES
SHARED EARTH STATIONS .999 AVAILARILITY’

(T=0.75)
OPERATING SPEEDS
YR/7RANI 2.4 4.8 P.6 56 Tl Vi v2 V3
1980
c 341 455 647 241 1035 572 473 379
KU 350 474 685 309 170 848 728 623
1990
c 142 248 42% 199 . 110 548 439 331
KU 140 244 423 1g9 101 913 399 304
KA 170 298 o912 233 103 553 449 337
2000
c 91 149 303 136 63 324 234 172
KU ?1 146 297 129 v4 293 204 144
KA 104 234 447 189 53 336 214 122
&
Qx\.
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TABLE 2.20
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Operating Speed

Trunking Maximum Net Addressable by Service: High Estimate
Trunking Maximum Net Addrazsable by Service: Expected
Estimate

Trunking Maximum Net Addressable by Service: Low Estimate
Trunking Maximum Net Addressable by Operating Speed: High
Estimate

Trunking Maximum Net Addressable by Operating Speed:
Expected Est'mate

Trunking Maximum Net Addressable by Operating Speed: Low
Estimate

Breakeven Distance in Miles for Trunking Networks

CPS Composite Crossover Distance in Miles Unshared Earth
Stations ,995 Availability

CPS Composite Crossover Distance in Miles Shared Earth
Stations .995 Availability

CPS Composite Crossover Distance in Miles Unstared Earth
Stations .999 Availability

CPS Composite Crossover Distance in Miles Shared Earth
Stations .999 Availability

1982 Crossover Distances in Miles for C-Band CPS Services
(Unshared Earth Stations)

1982 Cressover Distances in Miles for C-Band CPS Services
(Shared Earth Stations)

2-39



Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

Table

2.57

2.58

2,59

2.60

2.61

2.62

2.63

2.64

2.6

2.66

2.67

2.68

2,69

2.70

1982 Crossover Distances in Miles for Ku-Band
(Unshared Earth Stations)

1982 Crossover Distances in Miles ior Ku-Band
(Shared Earth Stations)

1990 Crossover Distances in Miles for C-Band
(Unshared Earth Stations)

1990 Crossover Distances in Miles for C-Band
(Shared Earth Stations)

1990 Crossover Distances in Miles for Ku-Band
(Unshared Zarth Stations}

1990 Crcossover Distances in Miles for Ku-Band
(Shared Earth Stations)

1990 Crossover Distances in Miles for Ka-Band
{Unshared Earth Stations)

1990 Crossover Distances in Miles for Ka-Band
(Shared Earth Stations)

2000 Crossover Distances in Miles for C-Band
(Unshared Earth Stations)

2000 Crossover Distances in Miles for C-Band
(Shared Earth Stations)

2000 Crossover Distances in Miles for Ku-Band
{Unshared Earth Stations)

2000 Crossover Distances in Miles for Ku-Band
(Shared Earth Stations)

2000 Crossover Distances in Miles for Ka-Band
(Unshared Earth Stations)

2000 Crossover Distances in Miles for Ka-Band
{Shared Earth Stations)
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YOICE

MT3 (RESIDENTIAL)

MTS (RUSINESS)

FRIVATE LINE

MORILE

FUBLIC RADIC

COMMERCIAL AND RELIGICUS
QCCASTIONAL

CaTV HUSIC

RECORDING

DATA

IATA TRANSFER

EATCH FROCESSING

IATA ENTRY

REMOQTE JOR ENTRY
INQUIRY/RESFONSE

TIMESHARING

USFS/EMSS

MAILEOX

AUMINISTRATIVE MESSAGES
FACSIMILE

COMMUNICATING WORD FROCZSSORS
TWX/TELEX
MAILGRAM/TELEGRAM/MONEY ORLERS
FOINT OF SALE
VIDEOTEXT/TELETEXT
TELEMONITORING SERVICE

SECURE VOICE ’

-VIDED

NETWORK

CATV

OCCASIONAL
RECORDING CHANNEL
TELECONFERENCING

TABLE 2.36
R ORI
. OF POO Qd;..,..
STE FOAREZASTS
DERS)
P
1930 1790 20500
3.4 0.6 173.7
3.3 151.5 AL, 2
170.8 384.8 737.8
0.4 S5 13.9
C.1 0.4 0,5
0.2 0.4 3.6
0.3 .5 0.5
0.0 D.1 0.2
0.0 0.0 0.1
184.1 A03. 4 18::‘07
0.0 .5 3.9
0.1 1.1 3.1
?.1 102.2 219,79
0.2 11.4 )
0.2 5.3 19.5
0.1 1.4 3.7
0.0 Oesd 2.
0.0 O.B 2.2
2.4 65,8 221.5
C.9 5.7 8.8
0:0 0.3 2.1
0.0 2 0.2
0.0 0.0 0.0
0.1 é .7 13,2
0.0 1.8 2,1
0.0 0.0 0.1
0.0 0.3 2.3
1z2.3 204.4 41,48
10,0 42.7 42.90
S4.0 B2.4 &8.2
14,3 41.4 KI-X30
0, 0.9 1.2
3.1 160.8 255,
61.3 327,75 402.8
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VOICE

MTS (RESIDENTIAL)

MTS (BUSINESS)

FRIVATE LINE

MORILE

FUBLIC RADIQ

COMMERCIAL AND RELIZIOUS
BCCASIOMNAL

CATV AUSIC

ARECORIING

IeTa

TATA TRANSFER

*ATCH FROCESSING

DavTAa ENTRY .

REMOTE JOR ENTRY
INQUIRY/RESFONSE
TIMESHARING

UEPS/EMSS

MAllBOX

ALDMINISTRATIVE MESSAGES
FACSIMILE

COMMUNICATING WORD FROCES

TUX/TELEX
MAILGRAM/TELEGRAM/MONEY
SRINT OF SaLE
VIDEOTEXT/TELETEXT
TELEMONITORING SERVICE
SECURE VOICE

VIDEQ

NMETWORK

caTyY

CCCHSITNAL
RECORDING CHANNEL
TELECCONFERENCING

S4ORS

SRLERS
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.- TABLE 2.38
| ORIGINAL Briizl
_ OF POOR QUALITY
CFPS SEGMENT OF CVERALL SATELITE FORECASTG

(TRANSFONDEFRS)
{T=18}
19389 1970 2000
SERVICE

"VOICE
MTS (RESIDENTIAL) 0.0 0.0 0.0
MT5 (EUSINESS) 0.0 1.2 6.5
FRIVATE LINE 0.0 1.2 11.2
MOKILE 0.0 0.0 0.1
PUELIC RADIO 0.0 0.0 0,0
COMMERCIAL ANI RELISIONUS 0.0 G0 Q.0
OCCASTIONAL 0.0 G 0.0
CATV MUSIC 0.0 0.0 0.0
RECORLDING 0.0 0.0 0,9

0.0 .0 15,4
TATA
DATA TRANSFER 0.0 0.1 0.3
YATCH FROCESSING 0.0 ol 3.1
IIATA ENTRY 0.0 102.2 21%.7
REMOTE JOX ENTRY 0.0 11.6 31,0
INQUIRY/RESFONSE 0.2 5.3 15.4
TIMESHARING 0,1 1.4 3.7
USFS/EMSS 0.0 0.1 Q.3
MAILEOX 0.0 0.5 .2
AIMINISTRATIVE MESSAGES 0.1 &5 .5 221.5
COMMUNICATING WORD FROCISSORS 0.0 0.5 2.1
TWX/TELEX . 0.0 0.0 0.0
MAILGRAM/TELEGRAM/HONEY ORDESS 0,0 0.0 2.0
FOINT OF SALE 0.0 5.7 13,2
VIDEQTEXT/TELETEXT 0.9 0.0 0.0
TELEMONITORING SERVICE 0.0 0.0 0.1
SECURE VOICE ' 0.0 0.3 3.7

0.3 201.5 S2&, 5
VIDED
NETWORK 0.0 0.0 0,0
CATV 0.0 0.0 0.0
OCCASIONAL 0.0 0.0 0.0
RECORLIING CHANNEL 0.0 0.0 0.0
TELECONFERENCING 0.1 4,9 10.:

001 4.7 10-1
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" TABLE 2.39

KA FORTION OF CFS SEGMENT OF OVERALL SATELLITE FORECASTS

(TRANSFONDERS)
({T=15)
1980 1990 2000
SERVICE
VOICE
MT3 (RESILENTIAL) 0.0 0.0 0
MTS (BUSTNESEZ) 9.0 1.2 o
PRIVATE LINE 0.0 1.8 11
MORILE 0.0 0.0 o
FUBLIC RADIOD 0.0 0.0 0
COMMERCIAL aMND RELIGIDUS 0.0 0.0 0
JCCASIONAL 0.0 0.0 0
CaTY HMUSIC Q.0 Q.0 0
RECORDING 0.0 Q.0 8]
¢.0 3.0 18.4
DATA
OATA TRANSFER 0,0 0.1 0.3
ZATCH FROCESSING 0.0 1.0 2.9
OATA ENTRY 0.0 102.2 223.0
REMQTE JOB ENTRY 0.0 11.8 21.4
INQUIRY/RESFONSE 0.0 el i9.8
TIMESHARING C.0 i.4 3.8
USF:/E%QS 0,0 0.1 0.3
ALl EOX V.0 Q.7 1.9
AJH NISTRATIVE MESS&BES 0.0 =5.0 189.¢
FACSIMILE D0 .7 3.2
COMMUNICATING wOGRD FROCESSUORS 0.3 0.4 1.8
T“F/TEL 1’\ 000 ‘3.0 000
HATLGRAM/TELEGRAM/MONEY ORIDERS Q.0 DIy .0
FOINT OF SALE . C.0 A.d 12,3
VIDEQTEXNT/TELETEXT 0.0 0.0 3.0
TELEZMONITORING SERVICE 0.0 0.0 0.1
2 CUHE URICE 0.0 GoZ .3
0.0 190,1 42,0
2 R dRK 0.0 Q0,0 Q.0
:l‘"‘--v' 000 LW 000
II2CAasIioNAL 0.6 D Gad
~:::!\)..LNG CHANNEL Q.0 0.0 3.0
TELTIOMFERENCING C.0 4.1 8.8
000 4‘.!. 8!':

- & &~ - © 2w > LI v
COOOOrRNMNO

Tooa o

il
1
2]
i
1




TABLE 2.40

ORIGINAL PLas 19

QUERALL EATELLITE FORECASTS

- W e . A e S AP e W e —

KBFS
KEF'S
KEFS
KEFS
KEFS
MEFS
MBFS
MEFS

(TRANSFONLIERS)
(T=18)
1986 1:70 20040
grEED

7.7 4..3 1.1
3.2 14,2 . 108,53
1.7 21,0 3T56.3
0.0 G.3 25,7
183.4 802, 4 12821.6
2:2 31 .8 131.,3
1.5 80.4 127.7
58.3 15,9 147.4
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TABLE 2.51

"TRUNKING SESHEHT OF QUERALL SATELLITE FOFECASTS
{TRANSFONDERS)

-
-4
i
o
3

L2980 L2%0 2000

QFERATING SFEED

i L — it S w -

2.4 KEFS ‘ 7.4 G5 1,7
408 NE‘F'S . 30:. 1.4 3’1
7.5 KEFS 1.7 0.7 5.8
34 NEFS Q.0 0.4 D7

54 KEFS 183.3 I77.4 1803.2
1,544 MERFS 2.2 79.3 128.1
5.3 MEFS 1,5 75.0 122.7
*E. 3 MEFS3 33.3 155.% 147.4
287.7 ?24.3 2210.9

LR

1
1
g
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2.4
4,8
78
58
&4
1.544
6¢3
6.3

TABLE 2.2

CPS SEGHMEMNT 0F OWERALL SATELITE FORECASTS

1750

[N
[V T

SR LIO D OO

. & ¥ + ® 2 = =

ot O T A O 0 B |

ORIGINAL [hiyr 1
OF POGR QUALIYY

2000

g S A — . o — e T ah r— w - - - -

( TRANSFONIERS)
(T=13)
1980
OFERATING SFEEL

KEPS 0.3
KBFS 0.1
KBFS Ci1
KEFS 0.0
KEFS 0.0
MEF'S 040
MEF'S 0.0
MEFS 0.0
0.5
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TABLE 2.43 : kj

KA PORTiOh OF CrS SEGMENT OF OVERALL SATELLITE FORECASTS

{ TRANEFONDERS)
{T=1%)
12380 19990 2000
OFERATING SFEED .
2.4 KEBPS 0.0 8.4 446.3
4,3 KEFS 0.0 132.1 §7.1
7.4 KBFS 0.0 172 327,32
54 KEFE 0.0 Q.4 2%.1
o4 NKEFS 0.0 340 18.3
1-544 HBF'S 000 201 400
6.3 MEFS 0,0 2.1 4.3
*6.3 MEFS 0.0 0.0 0.0
0.0 197.3 524.9

S S Y S L

'
L]
i
g

+

!

.
K
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SIGH E372

TABLE 2.4

"

Uit snioe 0

oM TRANSFI--LERE

SERVICE

- A e e A e e S S W G WSy W

VOICE

~ MTS (RESIDENTIAL)

MTS (BUSINESS)
PRIVATE LINE
MORILE

FUELIC RALIO

' COMMERCIAL AND RELIGIOUS
 OCCASIONAL
- CATV HUSIC
 RECORIING

aTA

[ATA TRANSFER

BATCH PROCEESIN

LATA ENTRY

REMOTE JOB ENTRY
INCGUIRY/RESFONSE

TIMESHARING

USFS/EMSS

MAILBOX

ADMINISTRATIVE MESSAGES
FACSIMILE

COMMUNICATING WORD FROCES30RS
TUX/TELEX
MAILGRAM/TELEGRAM/MONEY ORDERS
FOINT OF SALE

. VIDEQTEXT/TELETEXT

- TELEMONITORING SERVICE
SECURE VOICLE

VIDEO

NETWORK
CATV

. OCCASIONAL

RECORIING CHANNEL
TELECONFERENCING

1%30 1990 2000

J.4 77.2 282.7
8.8 244,45 fas5.1
170.6 4%1.8 103:1.2
C.4 Y- 17.3
0.1 0.4 0.5
0.2 0.% 0.7
0.3 0.4 Q.6
0.0 o1 0.3
0.0 0.1
184.1 781.4 227%.8
0+ 0.4 2.9
0.1 .7 1.7
?.1 58,3 121,58
0.2 7.3 12.0
0.1 3.4 3.7
0.1 0.7 2.0
Q.8 2.0
0.0 0.5 1.0
2.2 38.0 108.7
0.3 4.3 S
0.0 0.3 1.0
¢.C 0,2 0.2
G.0 0.0 9.0
0.1 4.4 5.7
Q.0 1.9 g.6
0.0 0.0 ¢.0
0.0 0.2 1.9
12.5 132.2 287 .7
19.0 42.9 42,0
34-0 820'& _’ﬁ :
14'3 41.6 34.0
0.0 1.3
3.0 135.9 245.2
61.3 322,8 2P2.7
2-69
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TEUNN ING Al TUN NEZT AGIRES

SERVICE

A —— i S - v

YOICE

HMT5 (RESIDENTIAL)
MT5 (RUSINESS)
FRIVATEZ LINE
mOoRLLE

FUBILIC RADIO

COMMERCIAL AnD RELIGIDUS

QCCASIDNAL
CATY AUSIC
RECORDING

LaTa

0ATA TRANSFER
BEATCH FPROCES3ING
DATA ENTRY
FEEMOTE JOB ENTRY
INQUIRY/ZRESFONSE
TIMESHARING
LEFS/EMES
MAILEOX

ATMINISTRATIVE MESSAGES

FRACSIMILE
COMMUNICATING WORD
TWA/TELEX

MAILGRAM/TELEGRAM/MONEY QORIER

FOINT OF SALE
VIDEOQOTEXT/TELETEXT

TELEMONITORING SERVICE

SECURE VOICE

VIDED

HETWORK

CaTyV

DCCASIONAL
RECORDING CHANNEL
TELEZCONFERENCING

FROCESS0RS

TABLE 2.45

EXFECTED ESTIHATE
IN TRANSFONDERS
{T=181

17840

-
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~4
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Ve TABLE 2.46
TRUNKING MAXIMUM MIT ACLRESSANLE ONGNAL PAGE TR’
LOW E3TI-ATE. OF POOR QuaL(TY
IN TRANTF INDERS
(T=:i3:
1622 1590 2000
SERVICE

VOICE
MTS (RESIDENTIAL) 3.4 14,7 4008
MTS (RUSINESS) 8.3 110.7 401.8
FRIVATE LINE . 170.8 337.0 289.3
MOKILE 0.4 4.9 14,9
FPUELIC RADID 0.1 0:3 0.5
COMMERCIAL AND FRELIGIOUS 0.2 0.4 0.8
OCCASIONAL 0.3 0.3 0.5
CATYV MUSIC 0.0 0.1 0.2
RECORLING 0.0 .l

184.1 4838.8 1423.1
DATA
DIATA TRANSFER 0.0 0.4 2.4
KATCH FROCESSING 0.1 0.4 1.5
DATA ENTRY ?.1 S7.4 108.5
REMCTE JOE ENTRY 0.2 6.5 15,2
INGUIRY/RESFONSE 0.1 2.9 7.4
TIMESHARING 0.1 0.7 i.5
USFS/EMSS 0.5 1.7
MATLEOX 0.9 0.4 0.7
AIMINISTRATIVE MESSAGES 2.2 31,6 ST
FACSIMILE 0.5 3.4 4.5
COMMUNICATING WORI FRCCESSORS 0.0 0.2 0.9
TWX/TELEX 0.0 0.1 0.2
MAILGRAM/TELEGRAN/MONEY ORDERS 0.0 0.0 D0
FOINT OF SALE 0.1 3.5 5.0
VIDEOTEXT/TELETEXT 0.0 1.6 Teo
TELEAONITORING SERVICE 0.0 0.0 0.0
SECURE VOICE 0.0 0.2 1.6

1205 1100: :E:-l
VIDED
NETWORN . 10.0 32,9 32,0
CATY 34,0 £2.4 53,2
OCCASIONAL 14,3 41,5 35.0
RECCRIING CHANNEL ' G0 1.3
TELECONFERENCING . 3.0 155,9 245,32

61.3 322.8 92,7
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2 KEBFS
4 NEFS
-] B

R&=3
NEF3
1.544 HEFS
5.3 MZP3
'4.3 MREFS

TABLE 2.7

TINKING mARINUM NET ADDRE3CATLE
 RIGH £3TIAATE
1N TRANSFONIERS

1220

o v -
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TRUNNING MAXIMUM

OFERATING SFEED

TABLE 2.48

NET ADD=ZISS

EXFECTED SSTIMATE
IN TRANSFONDERS

(T213)

- — S P P e - — - -

9:8

1.544
6.3
Y6.3

KEBFS
KEFS
KEFS
KEFS
KEFS
MEFS
MEFS
MEFS

oy
w
D= REHO=GN

* & * ® e+ 8 = =

OO NRU

(&)
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3641

&63.7

T
DD

a N Ng
o 09
30 06l b o0

ORIGINAL PAGE TS
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2000
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TABLE 2.49
TRUNKING AL ImuN NIT ATDRIEISASLE .

ol BESVIMATE
IN TRANZFIHIDERS

’ - -
(T=13.

CFERATING SFREED

- — - ——— . S Al P e —— =

2.4 NEPS 7T 2.9 39.0
4.8 NBFS 3,2 3.9 74,0
?0\5 "\BF'S - lo- .LQOC 127'5
28 KEFS3 2,0 D4d 10.4

44 KEFS 183.4 4837 .7 14246.1
1.544 MRFS : 2.2 77.2 129.%
5+3 MBFS 1,8 78,0 122.7
*$.3 MBPS . 38.3 1656.9 147.4
257.7% 222,32 2073.0

5
i
4
it
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- : TABLE 2.50

OfL{C};qﬁL !’.;I‘ \\r- s
OF rFoop Q, o o

BREAKEVEN DISTANCE IN HILES FOF TRUNKING NETWORKS UALITY,
(T=15)
OFERATING SFEEDS
YR/ BANI 2.4 4.8 9.6 54 T v vz V3
1982
c 95 161 311 116 93 S8y 487 393
KU | 384 415 476 213 143 888 788 . &85
1990
c 97 142 291 99 52 449 335 235
KU 117 134 170 104 74 485 371 270
KA 102 120 155 102 75 480 385 255
KA 100 118 149 93 64 436 322 220
2000
C 95 131 277 50 61 487 347 259
KU 71 7% g7 74 21 23% 117 70
KA 72 83 104 95 76 462 340 233
KA 72 81 100 91 45 417 295 189
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TABLE 2.51
CPs COMPOSITI CROSHEOVEIR DISTANCE M MILZS
UMTHARED EARTH STATICNS 599 AVAILARILITY
(T=1:3)

YR/ BEAND 2,4 4.8 2.5 54 T1 U1 Ve k!
1980
c .32 48 119 143 234 2724 2535 2374
KU T 195 417 525 374 5274 49 4744
1790
e 7 17 45 93 237 2094 1919 1779
KiJ a1 103 248 357 245 3731 3498 3293
KA S 15 42 72 205 2004 1824 1559
2000
c 1 4 17 3 222 1703 1538 1387
K| 20 50 145 222 140 2405 2237 2142
Na 1 1 & 45 118 1283 1134 1007
2-76
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YL Ak e SRR TV L

YR/BANL

-1980

1990

2000

KA

TABLE 2.52

CRIGHw, £
OF POOE Uy iy

_ CFS COMPOSITE CROSSOVER DISTANCE IN MILES
SHARED ZARTH STATIONS .9929 AVAILARILITY
¢T=15) ‘ .

OFERATING SFEEDS

- En ew e A A A i T G N S A A - ———— T i i o B A S ————

2,4 4.3 9.4 1) i V1 V2
4688 P44 1603 601 154 800 689
£97 §4% 1667 547 227 - 1143 1004
402 534 1018 421 123 819 505
404 535 1029 473 139 584 571
481 77 1228 418 173 R75 750
289 503 855 4721 121 575 453
283 470 332 393 82 415 303
410 713 1023 581 109 S79 457
2-77
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WARES Bl d! a damn B N i

TR, Hanl

1730

19%0

2000

[ang iy ]

K

i
KU
KA

b e

TABLE 2.53 OIESWIAL PAGT

=4
Frlhu, )

OF POOR QUALITY)

- s

SRS COMPOSITE CRf

IESCVER DOETANCL v o127
LASHARED EARTH STATIONS L5992 AVAILARILIT
(T=18)

et W P s e e e = TR W et MmN . A ER S e W N MR An B e et 7 e e o A o e R o Y R R e e

24 4.3 Ped T4 Tt A1 Y V3
2 li= 252 332 357 4o JR2% 3440
123 231 491 631 329 6481 &lis 5338
19 41 127 174 292 2733 2738 2565
o1 137 334 430 314 3407 4338 412%
g 13 42 72 205 2006 1824 155%

7 23 a1 122 243 2318 2125 1?72 .
23 53 153 2873 204 30&7 28352 2a4L
1 1 ) 48 112 1233 1134 1007

§
3
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Y AT N T e ST

YR/BAND
1980
c
KU
1990
c
KU
KA
2000
c
KU

KA

CFS COMA

0sT
SHAREL EAR

TABLE 2.54

TE CROSSCVER [ISTANCE I#N MI_E
TH

STATIONS

(T=16)

A S e G R s ——— el ke A AT TR W e wie b T S W W S T S S G T S B w6 W W T w W e — —

692
70%

411
409
481

288
287
410

33
€2

653
649

-

774

502
493
713

1628
171%

i0Ze
1048

228

854
8445
1023

619
682

[ S ]
o)
wmou

419
410
81

2-79

185
287

177
167
173

119
108
109

956
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- TABLE 2.71
. o CRICEL Loy
OVERALL 3ATELLITE FORECASTS OF POOR Cilnliyv
( TRANSFONDERS) '
(T=1 .158)
1780 1990 2000
SERVICE
"VOICE
MTS (RESIDENTIAL) 2,9 43.9 176.1
MT5 (BUSINESS) : 7.3 140.,7 &0, 4
FRIVATE LINE 143.1 335,2 368,2
MOBILE 0.3 4,9 14.4
FUBLIC RADIO 0.1 0.3 0.5
COMMERCIAL AND RELIGIOUS 0.2 0.4 0.6
OCCASIONAL 0.3 0.3 0.5
CATYV MUSIC- 0.0 0.1 0.2
RECORDING 0.0 0.0 0.1
154,2 525,8 1654, 2
LATA
IATA TRAMSFER 0.0 0.4 2.9
XATCH FROCESSING 0.1 1.0 3.1
DATA ENTRY 7.8 101.4 218.4 ;
KEMOTE JOE ENTRY 0.2 11.5 30.4 :
INGUIRY/RESFONSE 0.2 5.3 1.4 !
TIMESHARING 0.1 1.1 3.7
USPS/EMSS 0.0 0.5 2.5
MAILEROX 0.0 0.8 2.2 :
ADMINISTRATIVE MESSAGES 2.1 £4.9 219.4 j
FACSIHILE 004 004 803 -
COMMUNICATING WORD PROCESSORS 0.0 0.5 2,0 ;
TWX/TELEX 0.0 0.1 0.2
MAILGRAM/TELEGRAM/MONEY ORLERS 0.0 0.0 0.0
FOINT OF SALE 0.1 5.8 13.0
VIDEQOTEXT/TELETEXT 0.0 1,5 6.9
TELEMONITORING SERVICE 0.0 0.0 0.1
SECURE VOICE 0.0 0.3 3.2
11,0 201, 4 535.9 n
VIDEQ
NETWORK 10,0 . 42,9 42,0
CATY - 34.0 82,4 68.2
OCCASIONAL 14,3 a1.4é 36.0
RECORIING CHANNEL . 0.0 0.0 1.3 i
TELECONFERENCING 3.1 157.7 255, 4 “
61,3 324,46 402,8 {




TABLE 2.72

Wi e b r‘ﬂ:,
OF OO Quiniaty 4

TRUNKING SEGMENT OF OVERALL SATELLITE FORECASTS
(TRANSFONDERS)
(T=1.15%)

SERVICE

" VOICE

MTS (RESIDENTIAL)

MTS (BUSINESS)

FRIVATE LINE

MOBILE

FPUBLIC RALIO

COMMERCIAL AND RELIGIOUS

+ QCCASTONAL

- CATV MUSIC

RECORDING

[AaTA

IATA TRANSFER

BATCH FROCESSING

IATA ENTRY .

REMOTE JOE ENTRY
INGUIRY/RESFONSE

TIMESHARING

USPS/EMSS

MAILBOX

ADMINISTRATIVE MESSAGES
FACSIMILE

COMMUNICATING WORD FROCESSORS
TUX/TELEX
MAILGRAM/TELEGRAM/MONEY ORDERS
FOINT OF SALE

. VIDEOTEXT/TELETEXY

TELEMONITORING SERVICE

SECURE VOICE

VILEDQ

 NETWORK
CATY
| OCCASIONAL

RECORDING CHANNEL

I TELECONFERENCING

19890 1990 2900
2.9 43.9 178.1
7.3 139.8 %88.1

143,1 333.8 898.3

0.3 4.9 14,4
0.1 0.3 0.5
0-.-."’ 0.4 0.8
G.3 C.3 0.5
0.0 0.1 0.2
0.0 0.0 0.1

154.,2 223.9 1633.7

0.0 0.4 2.8
0.1 0.0 0.0
7.8 0.0 ¢.0
0,2 Q. 0.0
0.0 2.0 0.0
000 0-0 000
0.0 0.3 0.0
.0 0.0 c.¢
1.9 0.0 Q.0
0.4 0.0 0.0
0.0 0.0 0.0
0.0 0.l 0.1
G’O o'o OIO
0.1 0.0 0.0
0.0 1.5 5.9
0.0 0.0 0.0
0.9 0.9 0.0

10.4 2.4 ?.7

10.0 42, 42.90

4.0 82.4 48,2

14.3 41.6 346.0
0.9 0.0 1.3
3.0 1535.9 245.3

61.2 22.8 392.7
2-99
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TABLE 2.73

CFS SEGMENT OF OVERALL SATELITE FORECASTS

( TRANSFONDERS)
(T=1,158)
1980 1990 2000
SERVICE

"VOICE
MTS (RESIDENTIAL) 0.0 0.0 0.0
MTS (BUSINESS) 0.0 0.9 5,4
PRIVATE LINE 0.0 1.4 9.3
MOEILE 0.0 0.0 0.0
FUBLIC RADIO 0.0 0.0 0.0
COMMERCIAL AND RELIGIOUS 0.0 0.0 0.0
0CCASIONAL 0.0 0.0 0.0
CATY MUSIC 0.0 0.0 0.0
RECORDING 0.0 0.0 0.0

0.0 2,4 15.3
0ATA
IIATA TRANSFER 0.0 0,0 0.3
BATCH PROCESSING 0.0 1.0 3.1
[ATA ENTRY 0.0 101.4 218.4
REMOTE JOB ENTRY 0.0 11.5 30.4
INQUIRY/RESFONSE 0.2 5,3 19.4
TIMESHARING 0.1 1.1 3,7
USFS/EMSS 0.0 0.1 2,5
MAILROX 0.0 0.8 2.2
ARMINISTRATIVE MESSAGES 0.1 64,9 319.4
FACSIMILE 0.0 5.4 8.3
COMMUNICATING WORD FROCESSORS 0.0 0.5 2.0
TWX/TELEX 0.0 0.0 0.0
MAILGRAM/TELEGRAM/MONEY ORLERS 0.0 0.0 0.0
FOINT OF SALE 0.0 &.8 13.0
VIDEGTEXT/TELETEXT 0.0 0.0 0.9
TELEMONITORING SERVICE 0.0 0.0 0.1
SECURE V0ICS ' 0.0 6.3 3.2

0.4 199.0 524,72
VIDEQ
NETWORK 0.0 0.0 0.0
OCCASIUNAL 0.0 0.0 0.0
RECORDING CHANNEL 0.0 0.0 0.0
TELECONFERENCING 0.1 1.7 10.1

0.1 1.7 10.1

o

BT

Al eeede

PR T R

L p—— e

At o ipizeins o eemir

L ptrca
¢



LN L b VTRRN A - LA N e

t

E
i

TABLE 2.74

Ko PORTION OF CFS SEGMENT OF OVERALL SATELLITE FORECASTS
' (TRANSFONLERS)

{T=1.158)
1780 1990 2000
SERVICE

VOICE
MTS (RESIDENTIAL) 0.0 0.0 0.0
MTS (BRUSINESS) 0.9 0.9 S.4
FRIVATE LINE 0.0 1.4 7.8
MORILE 0.0 0.0 0.0
FURL.IC RADIO 0.0 0.0 0.0
COMMERCIAL AND RELIGIOUS 0.0 0.0 0.0
OCCASIONAL 0+0 0.0 0.0
CATYV MUSIC 0.0 0,90 0.0
RECORDING Q0.0 0,0 Q.0

0.0 2.4 15 3
DATA
LATA TRANSFED 0.0 0.0 0.3
EATCH FROCESSING 0.0 0.9 2.8
DATA ENTRY . 0.0 101.4 218.4
REMOTE JOE ENTRY 0.0 11.5 30.4
INQUIRY/RESFONSE 0.0 5.3 19.4
TIMESHARING 0.0 1.1 3.7
USPS/7EMSS 0.0 Q.1 2,5
MAILEOX 0.0 0.7 1.8
ADMINISTRATIVE MESSAGES ©.0 4.6 1BS.3
FACSIMILE 0.0 5.0 7.7
COMMUNICATING WORD PROCESSORS 0.0 0.4 1.7
TWX/TELEX 0.0 0.0 0.0
MAILGRAM /TELEGRAM/MONEY QORILERS .0 0.0 0.0
FOINT OF SALE 0.0 6.2 ii.9
VIDEDTEXT/TELETEXT 0.0 0.0 0.0
TELEMDNITORING SERVICE 0.0 0.0 0.1
SECURE WUICE 0.0 0.3 3.2

0-0 187.5 ‘48‘;’.6
VIDED
NETWORK 0.0 Q0,0 0.0
CATV 0.0 0.0 0.0
QCCASIONAL 0.0 0.0 0.0
RECORDING CHANNEL 0.0 0.0 ¢.0
TELECONFERENCING ¢.0 1.5 B.é&

000 1.9 B.&

%)



OVERALL SATELLITE FORECASTS

QFERATING SFEED

TABLE 2.75

( TRANSPONDERS)
{T=1.138)

1980

- A U Gl b S S S S G S g e W S ——

KBFS
KEFS
KEFS
KePS
NEPS
MEBPS
MEFS
MEFS

WU+ NO N0

. ® ® ® 8 e ® o

(U}

[ ]
(U]
WMHPNHO DO

1970

40.9
139.3
20.4
0.6
$24.8
80.0
78.8
166.9

2000
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TRUNKING SEGHMENT QF OVERALL SATELLITE FORECASTS

QFERATING SFEED

TABLE 2.76

(TRANSFONDERS)
(T=1,153S)

1980

D S S S e T D e S Wl T e e S e S ———

KBFS
KBFS
KBPS
KEFS
KEFS
MEFS
MBFS
MBFS

- o * ® * = = o

LI NG OO

w

oy
L]
WP LIO = MO

1990

2000

T W A S S Y D (R W S M Mp R G S S
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TABLE 2.77

CFS SEGMENT OF QVERALL SATELITE FORECASTS
(TRANSFONLDERS)
(T=1.138)

OFERATING SFEET

T — . A T W e —

+4 KEFS
+8 KEFS
+& KBPS
5& KBFS

64 KEFPS
1.544 MBFS

6,3 MEPS
1643 MEFS

1980

COO0OCOOOO
- w & o = - ®
QOOOOrHLU

1990

2000

- i v S D W T G D R g G P S g -

Lo
L]
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TABLE 2.78

KA FORTION OF CFS SEGMENT OF OVERALL SATELLITE FORECASTS
(TRANSFONDERS)
(T=1.158)

19890 1990
OFERATING SFEED

KEFS 0.0 38.2
KEFS 0.0 130.3
KEFS 0.0 18.7
KEF3 0.0 0.3
KEFS 0.0 2.4
MEFS 0.0 0.7
MEFS 0.0 0.7
MEFS 0.0 0.0
0.0 171.4

2-105
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TABLE 2.79

TRUNKING MAXIMUM NET AULIRESSABLE
HIGH ESTIMATE
IN TRANSFONDERS

(T=1,158)
1980 1990 2000
SERVICE
. VOICE
MTS (RESIDENTIAL) 2.9 $7.0 . 257.2
MTS (BUSINESS) 7.3 213.3 859,0
FRIVATE LINE 143.1 393.6 935,46
MOBILE 0.3 5,7 15.7
FUBLIC RADIO 0,1 0.4 0.5
COMMERCIAL AND RELIGIOUS 0.2 0.4 0.7
OCCASIONAL 0.3 0.4 0.6
CATV MUSIC 0.0 0.1 0.3
SECORIING 0.0 0.1
1540& 68100 2009.6
nAaTh
IIATA TRANSFER 0.0 0.4 2.
%ATCH FROCESSING 0,1 0.6 1.5
[fﬁTﬁ ENTHY 7.8 5703 103.7
REMOTE JOB ENTRY 0.2 6.5 14,4
INGUIRY/RESFONSE 0.1 2,9 7.0
TIMESHARING 0.1 0.7 1.8
USPS/EMSS 0.5 1.7
MAILEOX 0.0 0.4 0.9
ALIMINISTRATIVE MESSAGES 1.9 21.8 90,5
FACSIMILE . 0.4 3.4 4.8
COMMUNICATING WORD FROCESSORS 0.0 0.2 0.8
TWX/TELEX 0.0 0.1 0.2
MAILGRAM/TELEGRAM/MONEY ORDERS 0.0 0.0 0.0
FOINT OF SALE 0.1 3,8 5,9
VIDEOTEXT/TELETEXT 0.0 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
VIDED
NETWORK 10,0 42,9 42,0
CATY 34.0 82,4 48.2
OCCASIONAL 14,3 41,6 34,0
RECORDING CHANNEL 0.0 1.3
TELECONFERENCING. 3.0 155.9 245,3
é1.3 322,8 392.7
2-106
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TABLE 2.30

TRUNKING MAXIMUM NET ADDRESSARLE
EXFECTED ESTIMATE
IN TRANSFONDERS
({T=1.,153»

SERVICE

e S D e T W S g W A

VOICE

MTS (RESIDENTIAL)

MTS (BUSINESS)

FRIVATE LINE

MORILE

FUBLIC RADIO

COMMERCIAL AND RELIGIOUS
OCCASIONAL

CATV MUSIC

RECORDING

[ATA

IATA TRANSFER

EATCH FROCESSING

DATA ENTRY

REMOTE JOE ENTRY
INQUIRY/RESFONSE

TIMESHARING

USPS/EMSS

MAILEROX

ADMINISTRATIVE MESSAGES
FACSIMILE

COMMUNICATING WORD FROCESSORS
TWX/TELEX
MAILGRAM/TELEGRAM/MONEY ORDERS
FOINT OF SALE
VIDEOTEXT/TELETEXT
TELEMONITORING SERVICE

SECURE VOICE

VIDEQ

NETWORK

CATY

0CCASIONAL
RECORIING CHANNEL
TELECONFERENCING

1730 1990 2000

[ R

COOOC LU0

. ® ® * ® 2 = » =

OQOQOOQOOGINRK
O GIED v ] = O
(S
O Gl WYOD 0
QO
w

) A O
w
Lontie t}

- & @ + = =

QOOOOOO0OO0OHO OO ONOO
QOO QOO HVO
[
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TRUNNING MaAXIMUM MIT ADDRESSAKLE

SERVICE

. VOICE

MTS (RESIDENTIAL)

MTS (BUSINESS!

PFRIVATE LINE

MOBILE

FUERLIC RADID

COMMERCIAL AND RELIGIQUS
OCCASTONAL

CAaTY MUSIC

RECORIIING

DATA

DATA TRANSFER

FATCH FROCESSING

naTAa ENTRY

REMOTE JOB ENTRY
INQUIRY/RESFONSE
TIMESHARING

USFS/EMSS

MAILBOX

ANMINISTRATIVE MESSAGES
FACSIMILE

COMMUNICATING WORD FROCESSODRS

TWX/TELEX

MAILGRAM/TELEGRAM/MONEY ORIERS

FOINT OF SALE
VIDEQTEXT/TELETEXT
TELEMONITORING SERVICE
FECURE VOICE

VILEQD

NETWORK

CATY

DCCASINNAL
RECORDING CHANNEL
TELECONFERENCING

TABLE 2.81

LOW ESTIATE
IN TRANS INLERS
(T=1..38)

19890

-y -

QOO OOWNK

" ® & ® = * = @

[« RARSI N R PR

1990
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b
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TABLE 2.82

TRUNKING MAXIMUM NET ADDRESSAEKLE

" HIGH ESTIMATE
IMN TRANSFONDERSE
(T=1.138)

1980

OFERATING SFEED

S g D LS D D D D A M R de el e -

KBFS
KBF'S
KEFS
KEFS
KkFPS
HEFS
MIFS
MEBFS

[
4]}
D= HO =R

* & @ e & & = @

W= 3O 500N

(L))

1990

29.7
62.9
17.1
0.6
47%9.7
79.4
78.9
166.9

——— T ——— T D TR TR T FEN EN SR M S S AR PN R MR e e
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TABLE 2.33

TRUNKING MAXIMUM NET ADDRESSAERLE
EXFECTED ESTIMATE
IN TRANSFONLERE
(T=10158)

1980

OFERATING SFEED

NBFS
KEFS
KNEFS
NBFS
KBFS
MBFS
MEFS
MBPS

- - - - L] - * * =

Gl YO B0~

o

-
i
OO -0

1990

2000

e L L e e L T

)
1
o
L8

2-110

el AR L

m(—. AR ST T



E‘? dl: ‘fg‘:‘:&. \-:\ :\-L ‘:Tu, .k ‘_.\ - .l

TABLE 2.34

TRUNKING MAXIMUM NET ADNRESSABLE
" LOW ESTIMATE
IN TRANSPONDERS
(T=1.158)

1980 1970

OFERATING SFEELD
2.4 KIFS 6.7 24.8
4.8 KBFS 2.6 92.8
P& KBFS 1.4 14.3
vé KEFS 0.0 0.9
64 KBF3 123.7 29.1
1.544 MEFS : 2.1 7%9.0
6.3 MEFS 1,5 78,0
6.3 MEFS 8.3 166.9
526.2 B41.2
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! TABLE 2.85
é FREAKEVEN DISTAMSE IN MILES FOR TRUNKING NETWORKS
% (T=1.158) .
: . .
s OFERATING SFEEDS
e s e S S0 S S0 S s G it s S S i i e Sl e S A P A T S S D S S B WD D T SR W W W Y AR M o G e w e A
\ YR/EAND 2.4 4.3 . 7.6 s6 1 V1 vz V3
i 1982 ,
{ . c 177 291 519 219 116 700 400 503
KU $i3  $83 710 331 197 1078 947 @39
1990
c 162 268 490 177 81 S47  a33 330
KU 207 259 30 188 95  S8g 475 370
| KA 190 242 334 186 96 382 469 344
: KA 188 238 326 177 83 532 418 315
a 2000
3
: c 145 292 466 148 80 597 475 333
: KU 115 137 205 115 33 309 187 97
a KA 100 150 238 159 98 566 444 333
‘ KA 116 146 230 150 83  si 392 283

e o D L

B
ind
A
%
i
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YR/KANL
1980
c
KU
1990
c
KU
KA
2000
C
KU
iR

a

L

TABLE 2.86
OF?IG;N

- OfF PO Pie..-
CFS COMFOSITE CROSSOVER DISTANCE IN MILES GR QUA£*5
UMSHARED EARTH STATIONS ,995 AVAILARILITY Ty

(Twl.158)

OFERATING SFEELS

2.4 4,3 ) 56 T1 V1 va U3
65 66 147 . 20% 346 3217 3004 2832
150 239 $00 627 459 6198 3862 5607
11 26 66 123 294 2503 2304 2135
50 133 329 426 287 4384 4121 IPis
8 23 51 120 293 2399 2207 2034
2 7 25 g9 278 2018 1841 1702
27 66 186 269 177 2847 2645 25090
1 3 16 58 131 1518 1345 1232
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TABLE 2.%87

CFS COMPOSITE CROSSOVER DISTANCE IN MILES
SHARED EARTH STATIONS .995 AVAILABILITY
(T=1.188)

OFERATING SPEEDS

YR/EAND 2.4 4.8 9.9 56 Ty Vi Y2 V3
1980
c 863 1313 2199 777 193 1005 368 735 -
KU 874 1350 2273 830 276 1399 1234 1108
1990
c 535 833 1329 639 144 © 705 629 520
KU $37 839 1347 433 164 794 704 593
KA 636 1014 1837 812 212 1043 918 803
2000
C 405 679 1131 549 135 693 573 459
KU 398 665 1104 537 104 512 390 295
KA F41 953 1643 776 137 699 577 362

%
*
.‘.‘
:
4
%
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TABLE 2.88

CFS COMFOSITE CROSSOVER DISTANCE IN MILES
UNSHAREDl EARTH STATIONS .999 AVAILABILITY
(T=1o155)

OFERATING SFEEDS

S e e A Gl T S A S - W — e Y Wb e i b R e AL e e W e - e

YR/HAND 2.4 4.8 L Y- Sé T1 V1 Va2 V3
1980
c 108 144 307 . 405 449 48079 43520 43292
KU i81 288 583 757 631 7562 7130 &902
1990
c 25 o9 1s1 241 349 3470 3242 3051
KU 44 172 403 u2e 370 9372 9080 4874
KA 8 23 o1 120 293 23779 2207 2034
2000
c - i 31 g8 155 309 2743 2557 2385
KU $6é 89 247 340 250 3631 23848 3193
KA 1 3 15 &3 131 igi18 1343 1252
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- TABLE 2.89

CFrS COMFOSITE CRQSSIVER [DISTANCE IN MILES
SHARED EARTH STATIONS .99%9 AVAILABILITY
(T=1,138)

OFERATING SFEEDS

Y S A T A . S S WY A AP M e NN IR S S AR A ) e A S P RS S e ol D ST A e . -

YR/BAND 2.4 4,8 ?.4 56 Tt Vi Y2 V3
1980
c 847 1328 2227 798 228 1134 1042 399
k) 883 1378 2328 871 347 1776 1601 1445
1990
c 545 855 1399 490 219 1031 850 801
KU 543 850 1385 480 204 1010 865 721
KA &34 1014 1837 812 212 1043 913 303
2000 |
i
c 404 678 1062 567 134 683 Sé1 A4 :
KU 402 474 1121 554 132 523 501 394
KA $61 953 1643 776 137 399 577 162
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TABLE 2.106

OVERALL SATELLITE FORECASTS

( TRANSPONDERS)
(T=1.35)
1980 1990 2000
SERVICE
" VOICE
MTS (RESIDENTIAL). 2.4 37.6 160.4°
MTS (BUSINESS) é.1 121.1 S41,2
FRIVATE LINE 119.1 288.4 791.3
MOBILE 0,3 4.2 13,2
FUBLIC RADID 0.1 0.3 0.4
COMMERCIAL AND RELIGIOUS 0.1 0.3 0.6
OCCASIONAL 0.2 0.3 0.5
CATV MUSIC 0.0 0.0 0.2
RECORDING 0.0 0.0 0.1
128.4 452,4 1507.8
DATA
_DATA TRANSFER 0.0 0.3 2.7
EATC'Y PROCESSING 0.0 1.0 3,0
LATA ENTRY 4.8 99,7 215.4
REMOTE JOB ENTRY 0.2 11.3 30,0
INQUIRY /RESFONSE 0.2 5.2 19.2
TIMESHARING 0.1 1.1 3.6
USPS/EMSS 0.0 0.4 2,4
MATLEOX 0.0 0.8 2.1
‘ADMINISTRATIVE MESSAGES 1.8 63.8 215,8
FACSIMILE 0.4 5,1 7.9
COMMUNICATING WORD PROCESSORS 0.0 0.5 2,0
TWX/TELEX 0.0 0.1 0.2
MAILGRAM/TELEGRAM/MONEY ORDERS 0.0 0.0 0.0
. POINT OF SALE 0.1 b.6 12,7
UIDEOTEXT/TELETEXT 0.0 1,3 5.8
TELEMONITORING SERVICE 0.0 0.0 0.1
SECURE VOICE ‘ 0.0 0.3 3,2
9.5 197.5 526.1
. VIDED
NETWORK 10,0 42,9 42,0
CATY 34,0 82.4 68,2
DCCASIONAL 14,3 41.6 36.0
RECORDING CHANNEL 0.0 0.0 1.3
TELECONFERENCING J 3.1 157.7 255, 4
61,3 324.6 402.8
2135
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TABLE 2.107 -

'TRUNKING SEGMENT OF OVERALL SATELLITE FORECASTS

( TRANSFONLERS )
(T=1.35)
1980 1990 2000
SERVICE
VOICE
MTS (RESILENTIAL) 2.4 37.6 160.4
MTS (BUSINESS) &1 120.5 836.4
FRIVATE LINE 119.1 287.4 782.7
MOBILE ’ 0.3 4,2 13,1
FUBLIC RADIO 0.1 0.3 0.4
COMMERCIAL AND RELIGIOUS 0.1 0,3 Q0.3
OCCASIONAL 0.2 0.3 0,9
CaTV MUSIC 0.0 Q0.0 0.2
RECORDING 0.0 0.0 0.1
128.4 430.7 1494.,4
DATA
DATA TRANSFER 0.0 0.3 2.9
FATCH PROCESSING 0.0 c.0 0.0
DﬁTﬁ ENTRY ) 6.8 000 000
REMOTE JOB ENTRY Lo 9 0.0 0.0
INQUIRY/RESPONSE 0.0 0.0 0.0
TIMESHARING 0.0 0.0 0.0
USFS/EMSS 0.0 0.4 0.0
MAILEGOX 0.0 0.0 0.0
AOMINISTRATIVE MESSAGES 1.7 0.0 0.0
FACSIMILE 0.3 0.0 0.0
COMMUNICATING WORD FRUCESSORS 0.0 0.0 0.0
TUX/TELEX 0.0 0.1 Q0.0
MAILGRAM/TELEGRAM/MONEY ORDERS 0.0 0.0 0,0
FOINT OF SALE 0.1 0.0 0.0
VIDEQTEXT/TELETEXT 0.0 1.3 9.8
TELEMONITORING SERVICE 0.0 0.0 0.0
SECURE VOICE 0.0 0.0 0,0
2.1 2,1 8.2
VIDED
NETWORK 10.0 42.% 42.0
CATV 34,0 82.4 48.2
OCCASIONAL 14,3 41.6 36.0
RECORIIING CHANNEL 0.0 g.0 1.3
TELECONFERENCING 3,0 125.9 24%.3
61,2 322.8 392.7
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= TABLE 2.108

CFPS SEGMENT OF OVERALL SATELITE FORECASTS

( TRANSFONDERS)
(Tal ISS)
1980 1990 2000
SERVICE
VOICE
MTS (RESIDENTIAL) 0.0 ‘0.0 0.0
MTS (BUSINESS) 0.0 0.7 4.8
PRIVATE LINE 0.0 1.0 8.6
MOBILE 0.0 0.0 0.0
PUBLIC RADIO 0.0 0.0 0.0
COMMERCIAL AND' RELIGIOUS 0.0 0.0 0.
0CCASIONAL . 0.0 0.0 0.0
CATV MUSIC 0.0 0.0 0.0
RECORDING 0.0 0.0 0.0
0.0 1.7 13.4
DATA
DATA TRANSFER 0.0 0.0 0.3
'BATCH PROCESSING 0.0 1.0 3.0
DATA ENTRY 0.0 $9,7 215, 4
KREMOTE JOB ENTRY 0.0 11.3 30.0
INQUIRY/RESFONSE 0.2 5,2 19,2
TIMESHARING 0.1 1.1 3.6
USFS/EMSS 0.0 0.1 2.4
MAILEOX 0.0 0.8 2.1
ADMINISTRATIVE MESSAGES 0.1 63.8 215.8
FACSIMILE . 0.0 5.1 7.9
COMMUNICATING WORD PROCESSORS 0.0 0.5 2.0
TWX/TELEX 0.0 0.0 0.2
MAILGRAM/TELEGRAM/MONEY ORDERS 0.0 6.0 0.0
POINT OF SALE 0.0 6.6 12,7
VIDEOTEXT/TELETEXT 0.0 0.0 0.0
TELEMONITORING SERVICE 0.0 0.0 0.1
SECURE VOICE 0.0 0.3 3.2
0.4 195.5 517.9
- VIDED
NETWORK 0.0 0.0 0.0
CATY . 0.0 0.0 0.0
0CCASIONAL 040 0.0 0.0
RECORDING CHANNEL 0.0 0.0 0.0
TELECONFERENCING 0.1 1.7 10.1
0.1 1.7 10.1
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TABLE 2.109

KA PORTION OF CFS SEGMENT OF OVERALL SATELLITE FORECASTS

( TRANSFONLERS)
(T=1035)
1980 1990 2000
SERVICE

VOICE
MTS (RESIDENTIAL) 0.0 0.0 0.0
MTS (BUSINESS) 0.0 0.7 4.8
PRIVATE LINE 0.0 1.0 2.4
MOBILE . 0.0 0.0 0.0
PUBLIC RADID 0.0 0.0 0.0
COMMERCIAL AND RELIGIOUS 0.0 0.0 0.0
QCCASIONAL 0.0 0.0 0.0
CATYV MUSIC 0.0 0.0 0.0
RECORBING 0.0 0.0 0.0

0.0 1.7 13.4
LATA
DATA TRANSFER 0.0 0.0 0.2
KATCH PROCESSING 0.0 0.9 2.8
DATA ENTRY - 0.0 99,7 215,4
REMOTE JOB ENTRY 0.0 11.3 30,0
INQUIRY/RESFONSE 0.0 5.2 19.2
TIMESHARING 0.0 1.1 3.6
USPS/EMSS 0.0 0.1 2.4
MATLEOX 0.0 0.6 1.8
AUMINISTRATIVE MESSAGES 0.0 $3.8 182.7
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/HONEY ORDERS 0.0 0.0 0.0
POINT OF SALE 0,0 &l 11.7
VIDEOTEXT/TELETEXT 0.0 0.0 0.0
TELEMONITORING SERVICE 0.0 0.0° 0.1
SECURE VCICE 0.0 0.3 3.2

0.0 184.2 482,3
VIDED
NETWORK 0.0 0.0 0,0
CATY 0.0 0.0 0.0
OCCASIONAL 0.0 0.0 0.0
RECORDING CHANNEL 0.0 0.0 0.0
TELECONFERENC ING 0,0 1.5 8.6

0.0 1,5 8.4
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TABLE 2.110

OVERALL SATELLITE FORECASTS

( TRANSPONDERS)
(T=1.356)
1980
DPER&T;NG SFEED

2.4 KBPS é.,1
4.8 KBPS 2.2
7.6 KBPS 1,2
%4 KBPS 0.0
&4 KEFS 127.9
1.544 MBFS 2.0
6.3 MEPS 1.9
16.3 MEFS 8.3
199.2

2-139

1990

<000

S0.2

.103.9

345.9

24.7
1506.1
130.9
127.7
147.4
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TABLE 2.111
"TRUNKING SEGMENT OF OVERALL SATELLITE FORECASTS
(TRANSFONDERS)
(T=1,38)
1980
OPERATING SFEE

2.4 KEPS 5.8

4.8 KBEPS 2.1

9.6 KBFS 1.1
%46 KRFS Q.0
&4 KEPS 127.9
1.5449 MBPS 2.0
6.3 MEPS 1.5
36,3 MEFS 8.3
198.7
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TARLE 2.112

CFS SEGMENT OF OVERALL SATELITE FORECASTY

1990

O T A - wile e L i o S e S ——— e Y P i g

(TRANSPONDERS)
(t=1,38)
1980
OFERATING SPEEL

2.4 KEPS 0.3
4.8 KBPS 0.1
9.6 KBPS 0.1
%6 KEPS 0.0
64 KBPS 0,0
1,544 MBPS 0.0
6.3 MEPS 0.0
16.3 MEFS 0.0
0.5
2-141
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TABLE 2.113

KA FORTION OF CFS SEGMENT OF OQVERALL SATELLITE FURECASTS

TXANSPONDERS)
(T=1 035)
1980 1990
OPERATING SFEED

2.4 KEPS 0.0 37.9
4.8 KEPS 0.0 128.1
9.6 KEFS 0.0 18.0
55 KBPS 0.0 C.3
64 KBPS 0.0 1.7
1.544 MEPS 0.0 0.7
&.3 MEPS 0.0 0.7
»6.3 MBFS 0.0 0.0
' 0.0 187.4
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TABLE 2.118

TRUNKING MAXIMUM NET ADDRESSAELE
MIGH ESTIMATE
IN TRANSFONLERS

(T=1,35)
1980 1950 2000
SERVICE

.VOICE
MTS (RESIDENTIAL) 2.4 $7.4 234,3
MTS (BUSINESS) 61 182.8 783.5
PRIVATE LINE 119.1 338.9 853.1
MOBILE 0.3 5,0 14,3
PUBLIC RADIOD 0.1 0.3 0.5
COMMERCIAL AND RELIGIOUS 0.1 0.4 0.0
OCCAS IONAL 0.2 0.3 0.5
CATY MUSIC 0.0 0.1 0.2
RECORDING 0.9 0.1
124 ,4 586.3 1887.1

DATA

DATA TRANSFER c.0 0.3 2.6
BPATCH PROCESSING 0.0 0.5 1.3
DATA ENTRY 6.8 48,6 84,2
REMOTE JOB ENTRY 0.2 5,5 14,1
INQUIRY/RESFONSE 0.1 2.4 5.5
TIMESHARING 0.1 0.6 1.5
USPS/EMSS 0.4 1.4
MAILBOX 0.0 0.3 0.7
ADMINISTRATIVE MESSAGES 1.7 27.0 75,4
FACSIMILE . 0.3 3,1 4,0
COMMUNICATING WORD' FROCESSORS 0.0 0.2 0.7
TUX/TELEX 0.0 0.1 0.1
MAILGRAM/TELEGRAM/MONEY ORDERS 0.0 0.0 0.0
POINT OF SALE 0.1 3.1 4,9
VIDEOTEXT/TELETEXT 0.0 1.4 6.1
TELEMONITORING SERVICE 0.0 0.0 0.0
SECURE VOICE 0.0 0.1 1.4
9.3 93,7 206.0

VIDED
NETWORN 10.0 42,9 42,0
CATY 34.0 . 82.4 68,2
OCCASIONAL 14,3 41.4 36.0
RECORDING CHANNEL 0.0 1.3
TELECONFERENCING . 3.0 155,95 245.3
61.3 322.8 392,7



TABLE 2.115
TRUNKING MAXINUM NET ALDRESSABRLE -
EXFECTEL ESTIMATE
IN TRANSPONLERS
(T=1.3S)
1930 1990 2000
SERVICE
VOICE
MTS (RESIDENTIAL) 2.4 37.6 160,4
MTS (BUSINESS) 6.1 120.5 534.4
FRIVATE LINE 119, 1 287, 4 782.7
MOBILE 0.3 4,2 13.1
FUELIC RADIO 0.1 0.3 0.4
COMMERCIAL AND RELIGIOUS 0.1 0.3 0.5
0CCASIONAL 0.2 0.3 0.5
CATV MUSIC 0.0 0.0 0.2
RECORDING 0.0 0.1
128.4 450.7 1494 .,4
IATA
IATA TRANSFER 0.0 0.3 2,5
KATCH PROCESSING 0,0 0.5 1.2
IATA ENTRY 6.8 44,6 80.9
KEMOTE JOB ENTRY 0.2 5,1 13.2
INGUIRY/RESPONSE 0.1 2,2 5.2
T IMESHAR ING 0.1 0.6 1.4
USPS/ENSS 0.4 1.3
MAILEOX 0.0 0.3 0.7
ADMINISTRATIVE MESSAGES 1.7 24.8 20.7
FACSIMILE 0.3 2.9 3.8
COMMUNICATING WORD FROCESSORS 0.0 . 0.2 0.7
TWX/TELEX 0.0 0.1 0.1
MAILGRAM/TELEGRAM/MONEY ORDERS 0.0 0.0 0.0
FOINT OF SALE _ 0.1 2.8 4.6
VIDEOTEXT/TELETEXT , 0.0 1.3 5.8
TELEMONITORING SERVICE 0.0 0.0 0.0
SECURE VOICE 0.0 0.1° 1.3
9,3 86,0 193,3
VIDED
NETWORK 10.0 42,7 42.0
CATY 34,0 52.4 68,2
OCCASIONAL 14,3 41.6 36,0
KECORDING CHANNEL 0.0 1.3
TELECONFERENCING. 3.0 155.9 245,3
61.3 322.8 392,7
2-144
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TABLE 2.1i6

TRUNKING MAXIMUM NET ADDRESSABLE
LOW ESTIMATE.
IN TRANSFONDERS

(T=1,35)
1980 1990 2000
SERVICE
.VOICE
MTS (RESIDENTIAL) 2.4 26,0 . 99.5
MTS (BUSINESS) 6.1 83.2 332.8-
PRIVATE LINE 119.1 253.1 735.7
MOBILE 0.3 3.7 12.4
PUBLIC RADIO 0.1 003 0.4
COMMERCIAL AND RELIGIOUS 0.1 0.3 0.5
OCCASIONAL 0.2 0.3 0.4
CATV MUSIC 0,0 0.0 0,2
RECORDING 0.0 0.1
128.4 364.8 1182.0
DATA
DATA TRANSFER 0.0 0.3 2.3
EATCH PROCESSING 0.0 0.4 1.1
DATA ENTRY 6.8 40,6 75.6
REMOTE JOB ENTRY 0.2 4,6 12.3
INQUIRY/RESPONSE 0.1 2.0 4.8
TIMESHARING 0.1 0.5 1.3
USPS/EMSS 0.3 1.2
MAILEBOX 0.0 0.3 0.7
ADMINISTRATIVE MESSAGES 1.7 22,46 6641
FACSIMILE 0.3 2.6 3.5
COMMUNICATING WORLD PROCESSORS 0.0 0.2 0.6
TWX/TELEX 0,0 0.1 0.1
MAILGRAM/TELEGRAM/MONEY ORDERS 0.0 0.0 0.0
FOINT OF SALE 0.1 2.6 4,3
VIDEOTEXT/TELETEXT 0.0 1.1 5.4
TELEMONITORING SERVICE 0.0 0.0 0.0
SECURE VOICE 0.0 0.1 1.2
%.3 78.3 180.5
VIDED
NETWGRK 10.0 42.9 42,0
CATV 34.0 82.4 68.2
0CCASIONAL 14,3 41,6 34,0
RECORDING CHANNEL 0.0 1.3
TELECONFERENCING 3.0 155.9 245.3
61.3 322.8 392.7
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2:4
4.8
?.6
-

44
1.544
6,3
16,3

TABLE 2.117

TRUNKING MAXIMUM NET ADDRESSAXLE -

HIGH ESTIMATE
IN TRANSPONDERS
(T=1.38)

1990

23.6
55.9
13.6
0.3
985.1
79.2
78.0
166.9

2000

1980
OFERATING SFEED

KEPS 5.9
KEPS 2,2
KEBFS 1.1
KEPS 0.0
KBFS 127.9
MEFS . 2,0
MEFS 1.5
MBFS 58,3
198,9

2-146
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TABLE 2.118

TRUNKING MAXIMUM NET ADDRESSAERLE
EXFECTED ESTIMATE
IN TRANSPONIIERS

(T=1,35)

1980 1990 . 2000
OPERATING SPEEL

2.4 KBPS 5.9 21.7 23.5
4.8 KBPS 2.2 £1,3 46.4
9.6 KBPS 1.1 12.5 L1124
4 KBPS 0.0 ‘0.4 9.5
64 KRPS - 127.9 449.7 1492.7
1.544 MEPS 2.0 79.0 125.7
6.3 MEBPS 1.5 78.0 122.7
’&03 HBPS ° 5803 16609 14704
198.9 859.5 2080.4
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TABLE 2.119

TRUNKING MAXIMUM NET ADDRESSABRLE
‘LOW ESTIMATE
IN TRANSPONDERS

(T=1.35)
1980
QFERATING SFEELD

4,8 KBFPS 2.2
?.6 KBPS 1.1
94 NEBFS 0.0
44 KBPS 127.9
1.544 MEFS . - 2.0
6.3 MBFS 1.5
»6.3 MBFS 598.3
198.9
2-148

1990

2000

21.9
43.49
105.1
8.9
1180.4
125.85
122.7
147 .4
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YR/BAND
1982

c
KU

1990
c
KU
KA
KA
2000

KU
KA

BREAKEVEN DISTANCE IN MILES F
(T“ioBS)

OPERATING SFEEDS

TABLE 2.120

OR TRUNKING NETWORKS

R S I S P P P WP S A D Gl e el e D D L A e A il mkd ofile A e A S S T ML A S

263
642

247
297
278
2764

227
173
176
174

393
383
364
350

372
242

Qa7

283

728
P43

689
231
212

503

659
360
397
388

323
449

275
288
28%

2735

240
203
253

243

140
240

101
116
117
103

??
48

119

103

2-149

8i4
1344

645
492
685

622

704
379
669
611

714
1171

931
S78
972
913

582
as?
247
489

613

792

423
470
464
409

467
152
433
377
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TABLE 2.121 .

CF3 COMFOSITE CRUSSQVER DISTANCE IN MILES
UNSHARED EARTH STATIONS .995 AVAILARILITY
(T=1,38)

OFERATING SPEELDS

- . Y T S i i A R A A vt G D U A D e e — S S A e Sl M W D S S

YR/EAND 2,4 4.8 9.6 54 T1 V1 v2 V3
1980
c 106 90 179 249 413 3749 3496 3298
Ky 209 293 €80 732 542 7121 6754 5463
1990
e 14 33 37 155 343 2910 2699 2519
K1 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 2147 2004
KU 33 78 227 316 214 3310 3074 2903
KA 2 6 27 87 165 1701 1597 1438

24150
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TABLE 2.i22

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

( T=1 . 38 )
OPERATING SFEEDS
A — - - . . - e L L L L L T x
YR/ BAND! 2.4 4.8 9.4 g6 T V1 v2 V3
1980
c 1061 1716 2794 957 231 1210 1067 524
KU 1081 1757 2878 1034 330 1700 1513 1350
1990
c 668 1033 1827 797 177 871 - 728 639
Ky 870 1039 1847 812 199 $70 827 683
KA 792 1212 2444 1004 251 1268 1111 972
2000
c 521 855 1340 717 167 772 694 576
KU 513 840 1289 481 124 608 486 375

KA 713 1094 2243 971 . 1463 820 698 580
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: TABLE 2.123
{
} .
; CPS COMFOSITE CROSSOVER DISTANCE IN MILES
h UNSHARED EARTH STATIONS .999 AVAILABILITY
) (T=1,38)
; OFERATING SPEEDS
oo e e e e e e e e e L R -SSR e S ————
b YR/EAND 2.4 4,3 9.6 5é T1 Vi V2 V3
b 1980
' c 136 1846 363 - 484 531 5591 2237 4993
\ KU 248 354 488 894 738 B&44 8244 7948
5 1990
c 31 24 195 289 417 3989 3718 3558
; KU 80 207 472 620 467 5200 5852 5609
3 KA 12 31 76 147 287 2792 2589 2408
3 2000
? c 15 39 110 194 356 3216 2988 2807
: KU 44 112 294 398 281 4193 3930 3727
: KA 2 é 27 67 145 1701 1597 1458
|
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YR/BAND
1980
c
KU
1990
c
KU
KA
2000
c
KU
KA

TABLE 2.12%

CPS CLHMFOSITE CROSSCVER LISTANCE IN MILES
SHAREL EARTH STATIONS ,999 AVAILAKILITY
(T=1.38) -

OFERATING SPEELS

T S S T s - . W S D Alle Sl S P A S N e i T e o S S wp e v A S T N S g W W ke ST e S e

24 4.8 9.8 Sé Tl vi V2 V3
1048 1732 2827 791 271 1413 1263 1117
1097 1788 2941 1102 418 2133 1932 1737

680 1057 1907 835 238 ‘1239 1094 942

&77 1052 1891 843 247 1211 1057 917

792 1212 24446 1004 251 1248 1111 972

520 854 1336 715 144 774 622 361

18 850 1320 703 143 458 612 497

713 1094 2243 271 165 820 698 980
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TABLE 2.041

DVERALL SATELLITE FORECASTS

( TRANSPONLERS)
(T=1,65)
1980 1990 2000
SERVICE
" VOICE
HTS (RESIDENTIAL) 1.6 27,4 131.4
MTS (BUSINESS) 4.1 88.4 444, 4
FRIVATE LINE 79,1 210.6 648.9
MORILE 0.2 3.1 10.9
PUBLIC RADIO 0.1 0.2 0.4
COMMERCIAL AND RELIGIOUS 0.1 0.2 0.5
0CCASIONAL 0.2 0.2 0.4
CATV MUSIC 0.0 0.0 0.2
RECORDING 0.0 0.0 0.1
85.2 330 .4 1237.1
IATA
DATA TRANSFER 0.0 0.3 2,4
FATCH PROCESSING 0.0 0.9 . 2.1
DATA ENTRY 5,1 97.4 210.5
REMOTE JOE ENTRY 0.1 11.0 10,6
TNGUIRY/RESFONSE 0.1 5.1 18,7
TIMESHARING 0.1 1.0 1.3
USPS/EMSS 0.0 0.4 2.1
MATLEOX 0.0 0.7 2,1
ADMINISTRATIVE MESSAGES 1.4 62.0 210.2
FACSIMILE 0.3 4.7 7.2
COMMUNICATING WORL F0CESSORS 0.0 0.5 2.0
TWX/TELEX 0.0 0.1 .2
MAILGFAM/ TELEGRAM/MONEY ORLERS 0.0 0.0 0.0
POINT OF SALT 0.0 6.4 12,2
VIDEOTEXT/TELETEXT 0.0 0.9 3.9
TELEMONITORING SERVICE 0.6 0.0 0.1
SECURE VOICE 0.0 0.2 7.1
7.2 161.7 488.7
. VIDED
NETWORK 10,0 52.9 42,0
CATV 34,0 2.4 68,2
OCCASIONAL 14,3 41,6 36,0
RECORDING CHANNEL 0.0 0.0 1.3
TELECONFERENCING 2.1 157.7 248.0
61,3 324, 6 395.5
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TABLE 2.1%2

" TRUNKING SEGMENT OF OVERALL SATELLITE FORECASTS

{TRANSFONIDERS)
(T=1.43)
1?30 17790 2000
SERVICE
VOICE
MTS (RESIDENTIAL) 1.6 27,4 131.4
MTS (BUSINESS) 4.1 88.2 441,46
FPRIVATE LINE 79.1 210.0 543.8
MORILE c.2 3.1 10.8
FUBLIC RADIO 0.1 0.2 0.4
COMMERCIAL AND RELIGIOUS 0.1 0.2 0.4
OCCASIONAL 0.2 0.2 0.4
CATV MUSIL 0.0 c.,0 0.2
RECORDING 0.0 0.0 0.1
83.2 327 .4 1229.1
DATA
LATA TRANSFER 0.0 0.3 2,2
RATCH FROCESSING 0.0 0.0 0.0
DATA ENTRY . 9.1 0.0 0.0
REMOTE JOB ENTRY 0.1 0.0 0,0
INQUIRY/RESFONSE 0.0 0.0 0.0
TIMESHARING 0,0 0.0 0.0
USPFS/EMSS 0.0 0.0 0.0
HAILBOX 0.0 0.0 0.0
ADMINIITRATIVE MESSAGES 1.3 0,90 0.0
FACSIMILE 0.3 0,0 0.0
COMMUNICATING WORD FROCESSORS 0.0 0,90 0.0
TWX/TELEX 0.9 0.0 0.0
MAILOGRAM/TELEGRAM/MONEY ORDERS 0.0 0.0 0.0
FOINT OF SALE 0.0 0.9 0.0
VIDEOTEXT/TELETEXT 0.0 0.9 3.9
TELEMONITORING SERVICE 0,0 0.0 0.0
SECURE VOICE Q.0 0.0 0.0
4.8 1.1 Sl
VILDEQ
NETWORK 10.0 2,9 42,0
CATY 34.0 82.4 $8.2
RECORDING CHANNEL 0.0 0.0 1.3
TELECONFERENCING 3.0 155.9 245,.3
al.2 322.8 3%2.7




TABLE 2.183

CFS SEGMENT OF OYVERALL SATELITE FORECASTS

( TRANSFONDERS)
(T=1.65)
1980 1990 2000
SERVICE
" VoICE
MTS (RESIIDENTIAL) 0.0 0,0 0.0
MTS (BUSINESS) 0.0 0.4 2.9
FRIVATE LINE 0.0 0.6 5,2
MOHILE 0.0 0.0 0.0
PURLIC RADID 0.0 0.0 0,90
COMMERCIAL AND RELIGIOUS 0.0 0.0 0.0
DCCASIONAL 0.0 240 0.0
CATY MUSIC 0,0 0.0 0.0
RECORLING 0.0 0.0 9.0
0.0 1.0 8.1
nATA
DATA TRANSFER 0.0 0.0 0.1
EATCH PROCESSING 0.0 0.9 2.1
DATA ENTRY 0.0 97,4 210.6
REMOTE JOE ENTRY 0.0 11,0 10.6
INQUIRY/RESFONSE 0.1 S.1 18.7
TIMESHARING 0.1 1.0 1.3
USPS/EMSS 0.0 0.4 2.1
MAILROX C.0 0.7 2.1
ADMINISTRATIVE MESSAGES 0.1 62.0 210,2
FACSIMILE 0.0 4.7 7.2
COMMUNICATING WORD FROCESSORS 0.0 0.5 2,0
TWX/TELEX 0.0 0.1 0.2
MAILGRAM/TELEGRAM/MONEY ORLERS 0.0 0.0 0.0
FOINT OF SALE 0.0 bed 12.2
VIIEOTEXT/TELETEXT 0.0 0.0 0.0
TELEMONITORING SERVICE 0.0 0.0 0.1
SECURE VOICE . 0.0 0.2 3.1
003 19096 4E82.06
- VIDED
NETWORKN 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 0.1 1.7 2.7
0.1 1.7 2.7
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TABLE 2.144
T TRy SRS
_ CRT Pate. O
KA FORTICN OF C#S SEGMENT OF UVERALL SATELLITE FORECASTS
{ TRANSFONLERS)
(T=1 . 68)
1930 17990 2000
SERVICE
VOICE
MTS (RESIDENTIAL) 0.0 0.0 0,
MTS (BUSINESS) 0.0 0.4 2.
FRIVATE LINE 0.0. 0.4 5,
MOBILE G40 0.0 0.
FUBLIC RADIO 0.0 0.0 O,
COMMERCIAL AND RELIGIOUS 0.0 0.0 0.
OCCASIONAL 0.0 0.0 0.
CATY MUSIC 0.0 0.0 O
RECORDING 0.0 0.0 0.
0.0 1.0 8,
DATA
IATA TRANSFER 0.0 0.0 041
KATCH PROCESSING 0.0 0.8 2.0
UATA ENTRY . 0.0 7.4 210.0
REMOTE JOB ENTRY 0.0 11,0 10.6
INQUIRY/RESFONSE 0,0 5.1 18.7
TIMESHARING 0.0 1.0 1.3
USFS/EMSS 0.0 0.4 2.1
MAILROX 0.0 0.6 1.8
ADMINISTRATIVE MESSAGES 0.0 52,5 178.7
FACSIMILE 0.0 4,4 647
COMMUNICATING WORD FROCESSORS 0.0 0.4 1.7
TWX/TELEX 0.0 0.1 0.2
HMAIL GRAM/TELEGRAM/MONEY ORILERS Q.0 0.0 0.0
FOINT OF SALE 0.0 5.9 11.3
VIDEOTEXT/TELETEXY 0.0 0.0 0.0
TELEMONITORING SERVICE 0.0 0.0" 0.1
SECURE VOQICE 0.0 0.2 3.1
0.0 179,9 448.9
VIDEQ
NETWORK 0.0 0.0 0.0
cATV 0.0 0.0 0.0
OCCASTIONAL 0.0 0.0 0.0
RECORDING CHANNEL 0.0 0.0 0.0
TELECONFERENCING 0.0 1.5 2.3
0.0 1.5 2.3
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TABLE 2.145

OVERALL SATELLITE FORECASTS

1990

2000

49,2

. 99.6
329.3
?.3
1235.7
- 1246.7
124.0

{ TRANSFPONDERS )
(T=1.685)
1980
OPERATING SPEEL

2.4 KBPS 4,8
4.8 KBFS 1.6
9.6 KBPS 0.8
€4 KEFS 0.0
64 KEPS B4.9
1.544 MBPS 1.8
6.3 MEFS 1.5
76,3 MEPS 58,3
153.7

2-176
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TRUNKING SEGMENT OF OVERALL SATELLITE FORECASTS

CPERATING SFEED

TABLE 2.1%6

(TRANSFOMNOERS)
(T=1.68)

1780

KEFS
KEPS .
KBFS
KEFS
KzFS
MEFS
MEFS
HEFS

@
W~ L OO

- ® @ * * v = o

(AR UROI ey RUNL

(4]

1970

2900

ORCO
~NO oG

+
1227.6
123.3

122.7

147.4

. A G S e D T G M e e A D AT ke

2-177

1627.72
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- TABLE 2.147

CFS SEGMENT OF OVERALL SATELITE FORECASTS

(TRANSPONDERS)
(T=1.,68)
1980 11990 2000
OFERATING SPEEL
2.4 KBFS 0.2 39.7 48,
4.8 KEPS 0.1 132.8 98,
9.6 KEPS 0.0 17.7 326,
$6 KBPS 0.0 0.4 8.
64 KEPS 0.0 1.0 8.
1.%44 MEFS 0.0 0.9 1.
6.3 MEPS .0 0.9 1.
1603 MEPS 0.0 0.0 0,
0.4 193.3 493.3

2-178



XA PORTION OF CFS SEGMENT -OF OQUERALL SATELLITE FORECASTS

OPERATING SFEED

KBFS
KEFS
REFPS
KBPS
KEPS
MBFS
MBFS
MRFS

.

TABLE 2.143

{TRANSFONDERS)
(T=1.48)

1980

COOOOCOOO
. ® * & 9w © v w
COO0OCOQ0OO

1970

20900

N — e S — Ay . . IS G T s TR v e dnk - —

<
L]

2-179
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TABLE 2.149

TRUNKING MAXIMUM NET ADDRESSAELE
HIGH ESTIMATE
IN TRANSFONDERS

(T=1.,48)
1980 1990 . 2000
SERVICE

.VOICE
MTS C(RESIDENTIAL) 1.6 41.8 .192,0
MTS (BUSINESS) 4,1 134.7 644,9
FRIVATE LINE 79.1 247,64 701.7
MOBILE 0.2 3.6 11.8
PUBLIC RADIO 0.1 0.2 0.4
COMMERCIAL AND RELIGIOUS 0.1 0.3 0.5
ODCCASIONAL 0.2 0.2 0.4
CATYV MUSIC 0.0 0.0 0.2
RECORDING 0.0 0.1
85,2 428.6 1552.0

DATA

DATA TRANSFER 0.0 0,3 2.4
BATCH PROCESSING 0.0 0.3 0.9
DATA ENTRY S.1 34,2 S8.1
REMOTE JOB ENTRY 0.1 3.9 10.6
INQUIRY/RESFONSE 0.1 1,7 3.4
TINESHARING 0.0 0.4 1.1
USPS/EMSS 0.3 0.9
MAILBOX 0.0 0.2 0.5
ADMINISTRATIVE MESSAGES 1.3 1.0 50,7
FACSIMILE _ 0.3 2.2 2.7
COMMUNICATING WORD PROCESSORS 0.0 0.1 0.5
TWX/TELEX 0.0 0.1 0.1
MAILGRAM/TELEGRAM/MONEY ORDERS 0.0 0.0 0.0
POINT OF SALE 0.0 2.2 3.3
VIDEQTEXT/TELETEXT 0.0 1,0 4,2
TELEMONITORING SERVIGE 0.0 0.0 0.0
SECURE VOICE G:0 0.1 0.9
6.9 5.9 140.3

~ VIDEO
. NETWORX 10.0 42,9 42,0
CATY 34.0 82.4 68,2
0CCASTIUNAL 14,3 41.6 34,0
RECORLING CHANNEL 0.0 1.3
TELECONFERENCING 3.0 155.9 245,3
61.3 322.8 392,7

2-180



TRUNKING MAXIMUM NET ADDRESSARLE

EXFECTED

IN TRANSFONDERS
(T=1,49)

SERVICE

T T D AP S S T S T

VOICE

MTS (RESIDENTIAL)

MTS (BUSINESS)

FRIVATE LINE

MOBILE

FUBLIC RADIO

COMMERCIAL AND RELIGIOQUS
QCCASIONAL

CATV MUSIC

RECORDING

HATA

DATA TRANSFER

BRATCH FROCESSING

HATA ENTRY

REMOTE JOB ENTRY
INGUIRT/RESFONSE

TIMESHARING

USPS/EMSS

MAILEROX

ADMINISTRATIVE MESSAGES
FACSIMILE

COMMUNICATING WORD FROCESSORS
TWX/TELEX
MAILGRAM/TELEGRAM/MONEY ORDERS
FOINT OF SALE
VIDEQTEXT/TELETEXT
TELEMONITORING SERVICE
.SECURE VOICE

VILED

NETWORK

CATV

GCCASIONAL
RECORDIIING CHANNEL
TELECONFERENCING.

TABLE 2.150
ESTIMATE

1980 1270 2000
1.6 27.4 131.4
4.1 B88.2 441.46
77.1 21040 443.8
0,2 3.1 10.8
0.1 0.2 0.4
0.1 0.2 0.4
0.2 0.2 0.4
0.0 0.0 0.2
0.0 0.1
8%.2 329.4 1229.1
0.0 0.3 2.2
0.0 ¢.3 0.9
S.1 31.4 S4.5
0.1 3.6 10.0
0.1 1.6 3.2
0.0 0:4 1.0
' 0.2 0.9
0.0 0.2 0.5
1.3 17.4 47.6
0.3 2.0 2,9
0.0 . 0.1 0.4
0.0 0.1 0.1
0.0 0.0 0.0
Oto 2-0 301
.0 0.7 3.9
0.0 0.0 0.0
0.0 0.1 0.9
6.7 60.3 131.6
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
61.3 322.8 392.7

2-181

[ouiPU -

i,
L

" E sl



TABLE 2.15°

TRUNKING MAXIMUM NET ADDRESSAKLE
LOW ESTIMATE
IN TRANSFONIERS

(T=1,68)
1980 1990 2000
SERVICE
. VOICE
MTS (RESIDENTIAL) 1.6 18.9 . 81.5
MTS (BUSINESS) 4,1 60,9 273.9
PRIVATE LINE 79.1 184.9 05,1
MOBILE 0.2 2.7 10,2
PUBLIC RADIO C.1 0.2 0.3
COMMERCIAL AND RELIGIOUS 0.1 0.2 0.4
DCCASIONAL 0,2 0,2 0.4
CATYV MUSIC 0.0 9,0 0.2
RECORDING 0.0 0.1
85.2 268.1 72,2
DATA
DATA TRANSFER 0.0 0.2 2.1
EATCH PROCESSING 0.0 0.3 0.8
DATA ENTRY S.1 28.6 50,9
REMOTE JOB ENTRY 0.1 3.2 2.3
INGUIRY/RESFPONSE 0.1 1.4 3.0
TIMESHARING 0.0 0.3 1.0
USPS/EMSS 0.2 0.8
MAILEKOX 0.0 0.2 0.4
AUMINISTRATIVE MESSAGES 1.3 15.7 44,5
FACSIMILE 0.3 1.8 2.4
COMMUNICATING WORD FROCESSORS 0.0 0.1 0.4
TWX/TELEX 0.0 0.1 0.1
MAILGRAM/TELEGRAM/MONEY ORDERS 0.0 0.0 0.0
POINT OF SALE 0.0 1.8 2.9
VIDEOTEXT/TELETEXT 0.0 0.8 3.7
TELEMONITORING SERVICE 0.0 0.0 0.0
SECURE VOICE 0.0 0.1 0.8
6.9 5.1 123.0
VIDEOD
NETWORK 10.0 42.9 42,0
CATY 34.0 82.4 68,2
DCCASIONAL 14.3 41.4 36.0
RECORDING CHANNEL 0.0 1.3
TELECONFERENCING 3.0 155.9 245.3
61.3 222.8 392.7
2.182
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TRUNKING MAXIMUM NET ADNDRESSAERLE
" HIGH ESTIMATE
IN TRANSFPONDERS
(T=1.48)
1980
OFERATING SFEED
2.4 KBPS 4.6
4.8 KBFPS 1.3
?.4 KBPS 0.8
26 KNBEFS 0.0
64 KBRFS 84.9
1.544 MBFS i.s
6.3 MHFS 1.5
5.3 MBPS 28.3
133.4
2-183
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TABLE 2.153

TRUNKING MAXIMUM NET ALURESSAERLE
EXFECTED ESTIMATE
IN TRANSFUNDERS

1990

(A
CHDODO N DG

- - * © B L4 - o

O NN
VONDGW D LD

2000

S A T T e A e S A e o Y - ——

(T21,65)
1980
OPERATING SPEED '

2.4 KEPS 4.6
4.8 KBPS 1.5
9.6 KBPS 0.8
56 KBPS 0.0
64 KBPS 84.9
1,544 MEPS 1.8
6.3 MBPS 1.5
6.3 MEFS 8.3
153.4

2-18%
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TABLE 2.154

TRUNKING HAXIMUM NET ADNRESSAKLE
"LOW ESTIMATE
IN TRANSPONLERS

1290

2000

12.8
26,1
73.8
741
?70.8
125.1
122.7

147.4

T St T e ——— T b — T A A ST S W — i

(T=1.65)

1980
OFPERATING SPEED

2.4 KBFS 4.6
4.8 KBPS 1.5
?+6 KBPS . 0.8
%6 KBFS 0.0
44 KBPS 84.9
1.544 MBPS 1.8
6.3 MBFS 1.5
6.3 MBFS 8.3
153.4
2-1385

1467.9




- TABLE 2.155

. BREAKEVEN LISTANCE IN MILES FOR TRUNNING NETWORKS
(T=1.48) -

OFERATING SFEELS

S S W S den i S D g e Gy SEp D G AN S NS AR --.-——-------—---—-‘---—mﬂ_---&o——-

YR/BANI 2.4 4.8 . 9.6 54 k¢! 1 2 V3
1982
.c 433 682 1235 %30 187 1048 940 832
KU 900 1142 1464 686 327 1877 1485 1492
1990

c 416 445 1086 471 139 841 728 615
KU 478 832 892 487 158 879" 786 471
KA 454 608 869 483 159 891 777 663
KA 451 603 858 471 142 821 207 595
2000

c 391 814 1033 424 137 919 797 £76
KU 324 454 &70 381 74 S19 397 288
KA 329 472 715 442 162 8746 754 624
KA L 226 447 704 429 144 804 482 S44

2-186
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YR/ BAND
1980
c
KU
1990
c
KU
Ka
2000
c
KU
Ka

CFS COMFOSITE CRO° -IVER DISTANCE IN MILES
UNSHARED EARTH ST. . [ONS

TABLE 2.156

{T=1,685)

OFERATING SFEEDS

-

P95 AVAILARILITY

R AR SR SR S e s vl a0 e e ey D T A e S G e m uls i G W A W A I W

22
L

8

21

174
443

45

20
119

13

131
=200
127

49
309
48

382
9462

223
650
203

134
412
106

2-187

250

710

461
4635
382

438
277
231

4817
ge79

3740
6374
3501

3043
4231

2253

3474
6021
3332

2789
3946

2055

4296
8237

2252

o
=753
30789

2660

3761 -

1874
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YR/BAND

1980

1990

2000

KA

A L -

TABLE 2.157

OFERATING SFEELS

CFS COMFOSITE CROSSCVER DISTANCE IN MILES
. SHARED' EARTH STATIONS
(T=1.49)

+ 795 AVAILARILITY

A e D G D R TS v S S Y Al mm e qy A G S G R W S ey D A S e e S awe A dey W S e o e sl . S o . —
.

2.4

1627
1652

734
938
1085

792
743
1017

4.8

2519
2570

1500
1512
1987

1123
1127
17é8

Y-

3986
4087

2824
2850

3563

n0314

O s

2172
3503

1.

1497
1616

1072
1094
1433

1013
768
1264

2.188

T1.

308
444

238
266
339

232
160
201

Vi

1620

2314

1190
1314
1721

1077
757
1082

v2

1447
2106

1052
1174
524

939
&79
¥40

V3

1315
1907

704
1023
1364

' 783

Sé2

814 .
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YR/ BAND
19830
c
KU
1990
c
KU
KA
2000
c
KU
KA

B

CFS COMFQOSITE CROSSOVER DISTANCE IN MILES
+?99 AVAILABILITY

EARTH STATIONS
(T=1.458)

TABLE 2.158

OFERATING SFEELS

e A S G S A S S e T AR e il e S ) T e mg WY W R e D WY N L VR P W T S ket S S I SET AN Sk SRS M S S S U D g B SN S e TR AN W

UNSHAREL
2.4 4.8
289 3073
412 941

43 112
115 278
21 47
23 93
58 161

4 13

311
943

264
609
127

157
393
48

1174

404
812
203

283
924

106

695

Gl o~ U
ra
[N

478
373
231

7036
10885

5134
7854
3601

4102
2294
2053

4w

8671
10383

4826
7446
3335

3810
2019

20595

6402
10043

4577
7160
3098

36352

A794 -

1874




TABLE 2.159

CFS COMPOSITE CROSSQVER' DISTANCE IN MILES
SHAREDl EARTH STATIONS .999 AVAILARILITY
(T=1.68)

OFERATING SPEELS

YR/BAND 2.4 4,8 9.4 T I O 8 Vi1 va V3
1980
c 1637 2539 4024 1543 359 1881 1709 1553
KU 1672 2609 4166 1706 545 2848 2622 2414
1990
c 949 1549 2923 1101 339 1665 1458 1328
KU 944 1539 2903 1152 332 1656 1483 1313
KA 1085 1987 3663 1433 339 1721 1524 1364
2000
c 752 1152 2230 1010 229 1095 940 785
KU 749 1113 2210 995 205 973 817 645
KA 1017 1748 3503 1266 201 1062 940 §14

2-150
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TABLE 2.176

OVERALL SATELLITE FORECASTS
(TRANSPONLERS)

SERVICE

"YOICE

MTS (RESIDENTIAL)

MTS (BUSINESS)

FPRIVATE LINE

MOEILE

FUBLIC RADIOD

COMMERCIAL AND RELIGIOQUS
CCCASIONAL

CATV mUSIC

AECORLING

LATA

DATA TRANSFER

¥ATCH PROCESSING

DATA ENTRY

REMOTE JOB ENTRY
INQUIRY/RESFONSE

TIMESHARING

USPS/EMSS

MAILEOX

ADMINISTRATIVE MESSAGES
FACSIMILE

COMMUNICATING WORL' PROCESSORS
TWX/TELEX .
MAILGRAM/TELEGRAM/MONEY ORDERS
FOINT OF SALE
VIDEGTEXT/TELETEXT
TELEMONITORING SERVICE
SECURE VOICE '

‘VIDEQ

NETWORK

CATY

DCCASIONAL
RECORIIING CHANNEL
TELECONFERENCING

1980 1999 20090
0.8 7.7 8.2
2.1 54.9 33S.9

39.8 134.9 489.4
0.1 2.0 . 8.2
0.0 D.1 0.3
0.0 0.1 0.3
0.1 0.1 0.3
000 0-0 0.1
0.0 0.0 0.0

43.0 211.3 732.5
0.0 0.2 2.1
0.0 0.9 2.1
3.3 F7.4 210.4
0.1 11.0 10.4
0.1 Sl 8.7
0.1 1.0 1.3
0.0 0.3 1.9
2.0 0.7 i
0,9 62.90 210,2
0.2 4.4 4:0
0.0 C.3 2.0
0.0 0.1 0.2
0.0 0.0 0.0
0.0 6.3 12.1
0.0 0.9 2.2
0.0 0.0 0.1
0,0 0.2 3.1
4,9 190.43 435.9
10.0 42,9 42.9

34.0 g82.4 63.2
14,3 41.6 359
Q.0 0.0 1.3
3.1 157.7 248.0

61.3 324.4 393,58
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TABLE 2.177

‘TRUNKING SEGMENT OF OVERALL B8TEL.ITE FORECASTS
(TRANSFUNDERS

SERVICE

VOICE

MTS (RESIDENTIAL)

MTS (BRUSINESS)

FRIVATE LINE

MORILE

FUBLIC RALID

COMMERCIAL AND RELIGIOUS
QCCASIONAL

CATV MUSIC

RECORLIING

LATA

DATE 1 RANSFER

BAT 5 ~ROCESSING

Iaia ENTRY -

REMOTE JOE ENTRY
INGUIRY/RESPONSE

TIMESHAR ING

USFS/EMSS

MAILBOX

AMINISTRATIVE MESSAGES
FACSIMILE ‘
COMMUNICATING WORI' FROCESSORS
TWX/TELEX
MAILGKAM/TELEGRAM/MONEY ORDERS
POINT OF SALE
VIDEOTEXT/TELETEXT
TELEMONITORING SERVICE

SECURE VOICE

VILEOD

NETWORK

CATV

DCCASIONAL

RECORDING CHANNMNEL :
TELECONFERENCING '

1730 1790 T30
0.8 17.7 8.2
201 6.9 332.7

39.8 134.0 484.2
0.1 2.0 8.2
.0 0.1 0.2
Q.0 0.1 0.3
0.1 0.1 0.3
0.0 0.0 Q.1
0.0 0.9 0.0

43.0 210.6 ?24.,4
0.0 0.2 2.0
0.0 0.0 0.0
3.3 0.0 0.0
0.1 G.9 0.0
0.0 G0 0.0
0.0 0.0 0.0
0.¢ 0.0 .0
0.0 0.0 .0
0.8 0.0 0.0
0.2 ¢.n 0.0
0.0 Q.0 0.0
0.0 0.0 Q.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.5 2.2
O-G 0.0 0.0
3.0 0-0 0.0
4.3 0.7 4,2

190.0 42.9 42,0

4.0 82.4 68.2

14,3 41.464 36.90
0.0 0.0 1.3
2.0 195.9 24%5.32

61.2 322.8 372.7
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TABLE 2.178

CFS SEGMENT OF OVERALL SATELITE FORECASTS
(TRANSFONGERS)

SERVICE

—— e a S S sy A P RS D D wl i b e e e -

VOICE

MTS (RESIDENTIAL)

MT53 (BUSINZISS)

FRIVATE LINE

MOBILE

FUBLIC RADIO

COMMERCIAL ANLD' RELIGIOUS
OCCASTIONAL

CATY MUSIC

RECORDING

DATA

IATA TRANSFER

BATCH PROCESSING

IATA ENTRY

REMOTE JOE ENTRY
INQUIRY/RESFONSE

TIMESHARING

USPS/EMSS

MAILEOX

ADMINISTRATIVE MESSAGES
FACSIMILE

COMMUNICATING WORD FROCESSORS
TWX/TELEX
MAILGRAM/TELEGRAM/MONEY ORIDERS
FOINT OF SALE
VIDESTEXT/TELETEXT
TELEMONITORING SERVICE

SECURE VOILE

"VILEOD

NETWORK

CATY

OCCASIONAL
RECORDING CHANNEL
TELECONFERENCING

1980 | 1990 20090
0.0 0.0 0.0
0.0 0.4 2.9
0.0 0.8 -2
0.0 0.0 Ve
0.0 0.0 0.0
0.0 0.0 .0
0.0 0.0 0.0
0.0 0.0 G.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
000 9704 21006
0.0 11.0 104,46
0.1 5.1 18.7
0.1 1.0 1.3
0.0 0.3 1.9
0.0 0.7 2.1
0.1 62.0 210.2
0.0 4.4 6.8
0.0 0.5 2.0
0.0 0.1 0.2
0.0 0.0 Q.0
0.0 6.3 12.1
0.0 0.0 G.0
0.0 0.9 0.1
0.0 0.2 3.1
0.3 190.1 481.7
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.1 1.7 2,7
0.1 1.7 2.7
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TABLE 2.179

Ka FORTION 0F ©=% SEGMENT OF QVERALL SATELLITE SORECASTS

(TRANSFONLIERS)
(T=28)
1950 1570 2000
SERVICE

VOICE
MTS (RESIDENTIAL) 0.0 0:0 0.0
MTS (BUSINESS) > 0.0 0.4 2.9
FRIVATE LINE 0.0 C:6 9.2
MORILE 0.0 0.0 0.0
FUBRLIC RALIO 0.0 0.0 0.0
COMMERCIAL AND RzZLIGIOUS 0.0 0.0 0.0
BCCASIONAL 0.0 0.0 0.0
CATYU MUSIC 0.0 0.0 0.0
RECORL'ING 0.0 ¢:0 0.0

0.0 1.0 6.2
LATA
DATA TRANSFER 0.0 0.0 0.1
BATCH FROCESSING 0.0 0.8 1.%9
DATA ENTRY . ' 0.0 ?7.4 210.6
REMOTE JOB ENTRY 0.0 11.9 10.4
INQUIRY/RESFONSE 0.0 S.1 18.7
TIMESHARING 0.0 1.0 1.3
USFS/EMSS 0.0 0.3 1.9
MAILEOX 0.0 0.8 1,8
ADMINISTRATIVE MESBGAGES 0.0 2.5 178.7
FACSIMILE ¢.0 4.0 5.3
COMMUNICATING WCRD PROCESSGFRS 0.0 0.4 1.7
TUX/TELEX 0.0 .1 0.2
MAILGRMM/TELEGRAM/MONEY ORDERS 0.0 0.0 0.0
FOINT OF SALE 0.0 .8 11.2
VIDEQOTEXT/TELETEXT 0.0 0.0 0.0
TELEMONITORING SERVICE 0.0 ¢.0 0.1
SECURE VOICE 0.0 .2 3.1

0.0 179.35 443.1
VIDED
NETWORK 0.0 0.0 ¢.0
CATY - 0.0 0.0 0,0
QCCASIONAL 0.0 0.0 0.0
RECORIING CHANNEL 0.0 0.0 0.0
TELECONFERENCING 0.0 1.9 2.3

0.0 1.5 2.3




TABLE 2.130

OVERALL SATELLITE FORECASTS

g

:

i

5 (TRANSFONDERS)

;o (T=25)

% 193¢ 1990 2000
% OPERATING SFEEL

IU 204 KBPS 303 4006 5006
: 9.6 NEPS 0.5 16,7 324.8"
| 56 KBFS 0.0 0.4 9.1
: &4 KEPS 42.3 2111 931,4
i 1.544 MDFS 1.7 79.3 126.,3
| 6.3 MEFS 1.5 78.8 124,0
* 16,3 MEPS 58.3 166.9 1474
| 109.1 726.9 1813.9

o
"
E

|
4
i
£
i
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TABLE 2.181

TRUNKING SEGMEMT OF OVERALL SATELLITE FORECASTS

(TRANSFONLIZRS)
(T=28)
1980 1770 2000
OFERATING SFEED
2.4 KEFS : 3.1 C.1 0.2
408 KBF.S bd 009 004 005
?lé KE‘FS 005 o.l 108
&¢ KEFS 0.0 C.1 0.8
64 KNEBFS . 42.3 21044 723,53
1.544 MEFS 1.7 78.5 124.8
6.3 MEFS 1.8 78.90 122.7
}é.,3 MBFS - 38,3 166.9 147 .4

103.7 534.1 1321.4
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- TABLE 2.182

CFS SEGMENT OF OVERALL SATELITE FORECASTS

( TRANSFONDERS)
(T=25)
1980 1970
GPERATING SFEED

2.4 KEPS 0.2 40.4
4.8 KBPS 0.1 132,7
9.6 KBPS 0.0 16,4
Sé KEPS 0,0 0.3
54 KEPS 0.0 1.0
- 1,544 MBPS 0.0 0.9
6.3 MEPS 0.0 0.9
1603 MERS 0,0 G.0
0.4 192.8

2-215
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TABLE 2.183

(4] POhTION SF CPS SEGMENT Dﬁ OGVERALL SATELLITE FCRECASTS
{TRANSFONDERS)
(T=2S)
1¥930 1790
OFERATING SFEED

2.4 KBFS 0.0 38.2
4.8 KBFS . 0.0 1258.2
2.6 KEFS 0.0 1S.7
Sé& KEFS 0.0 Q.3
&4 KEFS 0.0 1.¢
1.544 MEPS Q.0 0.7
6.3 MEFS 0.0 0.7
; ’6.3 MEFS 0.9 0.0
’ 0.0 181.9

2-216
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TABLE 2.18%

TRUNKING MAXIMUM NET ADDRESSABLE
HIGH ESTIMATE
IN TRANSFONLERS

(T=28)

SERVICE

" S T v P R S T S A Gp S P  EI D P EDE AE

-VOICE

MTS (RESIDENTIAL)

MTS (BUSINESS)

FRIVATE LINE

MORILE

FUSLIC RADIO

COMMERCIAL AND RELIGIOUS
CCCASIONAL

CATV MUSIC

RECCRUING

DATA

DATA TRANSFER

BATCH PROCESSING

0ATA ENTRY

REMOTE JOB ENTRY
INQUIRY/RESPONSE

TIMESHARING

USPS/EMSS

MAILBOX

ADHINISTRATIVE MESSAGES
FACSIMILE

COMMUNICATING WORD PROCESSORS
TWX/TELEX
MAILGRAM/TELEGRAM/MONEY ORDERS
FOINT OF SALE
VIDEDTEXT/TELETEXT
TELEMONITORING SERVICE

SECURE VOICE .

_vrnso

NETWORK

CATV

OCCASIONAL

RECORDING CHANNEL '
TELECONFERENGCING .

1980 1990 ‘2000
0.8 27.0 '143.4
201 86.2 486.0

3?.8 138.90 527.8
0.1 2.3 8.9
0.0 V2 0.3
0.0 0.2 0.4
0.1 Ce2 0.2
0.0 0.0 0.1

0.0 C.!

43.0 274.0 11567.3
0.0 0.2 2.1
0,0 .2 0.6
3.3 20.5 32.9
0.1 2.3 7.1
0.0 1.0 1.9
0.0 0.2 0.7

0.1 0.5
0.0 0.1 0.3
0.8 11.3 28.7
0.2 1.2 i.9
0.0 0.1 0.3
0.0 0.0 0.1
0.0 0.0 ¢.0
0.0 1.3 i.9
0.0 0.8 2.4
000 060 o.o
0.0 0+0 0.5
4,6 37.4 81.4

10.0 42,9 42.0
34.0 82.4 68.2
14.3 41.6 36.0

0.0 1.3

3.0 15%.9 245.3

61.3 322.8 392.7
2-217
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TABLE 2.185

TRUNNING MAXIMUM NET ADDRESSARLE
EXFECTED ESTIMATE

(T=28)

SERVICE

VOICE

MTS (RESIDENTIAL)
MTS (BUSINESS)
. PRIVATE LINE
MOEILE
| PUBLIC RALID
| COMMERCIAL AND RELIGIOUS
| OCCASIONAL
CATY MUSIC
RECORDIING

. DATA

[ATA TRANSFER

EATCH FROCESSING

DATA ENTRY

REMOTE JOR ENTRY
INQUIRY/RESFONSE

TIMESHARING

USPS/ENMSS

MAILEROX

AUMINISTRATIVE MESSAGES
FACSIMILE

COMMUNICATING WORD FROCESSORS
TWX/TELEX
MAILGRAM/TELEGRAM/MONEY ORLDERS
PQINT OF SALE
VIREQTEXT/TELETEXT
TELEMONITORING SERVICE
SECURE VOICE

VINEOD

NETWORK

CATY

DECASIDNAL
RECORLING CHANNEL
TELECONFERENCING .

o

Y

-t e e G —— . g S wt i o —y S -

H ’ IN TRANSFONLERS

1930 19%0 2000
0.8 17.7 8.2
2.1 58.9 332.7

3%9.9 134.0 484.2
0.1 2.0 B.2
0.0 0.1 0.3
0.0 0.1 0.3
0.1 0.1 0.3
0.0 c.0 ¢.1

0.0 0.0

43,0 210.6 924.4
0.0 0.2 2.0
0.0 0.2 0.8
3.3 i8.8 30.9
Q.1 2.1 b
0.0 0.9 i.8
0.0 0.2 0.7

0.1 0.3
0.0 0.1 0.3
0.8 10.4 24.9
0.2 1.2 1.4
0.0 - 0.1 0.3
0.0 0.0 0.0
0.0 Q.0 U.0

0.0 1.2 1.7
0.0 0.5 2.2
0.0 0.0 0.0
0.0 0.0 0.5
4.6 36,2 7E.3

10,90 42.9 42.0

34.0 2+4 68.2

14,3 41.4 2d.0

0,0 1.3
3.0 188.% 245.3
61.3 322.8 392.7
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TABLE 2.186
¥ TRUNKING MAXTMUM NET ADDRESSARLE
i LOW ESTIMATE
L. , IN TRANSFONUERS
f (T=28)
I 1980 1990 2000 |
i !
? SERVICE j
L -vorce j
f!‘ i
' MTS C(RESIDENTIAL) 0.8 12.2 40,9 ;
| MTS (BUSINESS) 2.1 39.0 206.4°
{ FRIVATE LINE 39.8 118.0 485,2
% MOBILE 0.1 1.7 7.7
f FUBLIC RADIO 0.0 91 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 i
;_ 43.0 171.3 731.3 !
DATA
: %
; [ATA TRANSFER 0.0 0.2 1.8 :
BATCH PRGCESSING 0.0 0.2 0.5 :
LATA ENTRY 3.3 17.1 28.8 ‘
REMOTE JOE ENTRY 0.1 1.9 5.2 i
; INQUIRY/RESFONSE 0.0 0.9 1.6 j
; TIMESHARING 0.0 0.2 0.6 L
’; USPS/E"SS 0.1 005 5
! MAILEOX 0.0 0.1 0.2 5
i ADMINISTRAYIVE MESSAGES 0.8 9.5 25.1 :
i FACSIMILE 0.2 1.1 1.3 ;
: COMMUNICATING WORD FROCESSORS 0.0 0.1 0.2 |
' TWX/TELEX 0.0 0.0 0.0 !
; MAILGRAM/TELEGRAM./MONEY ORDERS 0.0 0.0 0.0 !
FOINT OF SALE 0.0 1.1 1.6 ;
; VIDEOTEXT/TELETEXT 0.0 0.5 2.1 :
i TELEMINITORING SERVICE 0.0 0.0 0.0 v
b SECURE VOICE ‘ 0.0 0.0 0.5 r
| 4.6 33.0 71.3 i
[ VIDED ;
. - ’ : :
f NETWORK : 10,0 42.9 42.0 i
: caTY | 34,0 - 82.4 6842 :
; OCCASIONAL , : 14,3 41,6 36.0 d
; RECORDING CHANNEL ‘ : 0.0 1.3 T
: TELECONFERENCING . - : 3.0 155.9 245.3 !
; 61.3 322.8 392.7
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2.4
4.8
?.6
oé
64
1.344
6.3
16,3

TABLE 2.187 .

TRUNKING MAXIMUM NET ADLRESSARLE
"HIGH ESTIMATE
IN TRANSFCONDERS

19990

2020

(T=25)
1980
OFERATING SFEELD

KEFS Sel
KEPS 1.0
KBFS 0.5
KEFS 0.0
KBFS 42.8
MEFS 1.7
MEFS 1.5
MEBFS 8.3
108.8

2-220
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TABLE 2.183
TRUNKING MAXIMUM NET ADDRESSAEBLE
EXPECTED ESTIMATE

IN TRANSFINDERS
(T=25.

1980

OFERATING SFEEL

- W A ek W s a  E

2.4 KEPS
4.8 KBPS
9.6 KBPS
56 KBPS

44 KBPS
1.344 MBFS
$+3 MBFS
’4.3 MBPS

- WS -

F-3
W~ O O -

» - - - - > - -

WENDOAO

w

2000
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TABLE 2.189

TRUNKING MAXIMUM NET AUDRESSAHKLE

QFERATING SFEELD

LOW ESTIMATE
IN TRANSFONDERS
(T=25)

1980

2+4
4,8
P8
T3
é4
1.544
6.3
1603

KhEBFS
KEPS
KEFS
KBFS
KBFS
MErS
MEFS
MEF'S

p-s
Qe = O O =0l

- - - - o L] < -

GIANDO A O

[ ]

1990

2000

e WD g G S S S MY g S S O ——
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YR/BAND
1982

c
KU
1790

c
Ky
KA
KA

2000
KU

KA
KA

TABLE 2.190 -

(Ta28)

OFERATING SPEELDS

BREANEVEN DISTANCE IN MILES FOR TRUNNING NETWORKS

DA NS G mm e i e s T S e SR Am S D Y R M WD D D D e S S e R S S S G W G e e e S W S W WD S A e

- 841
1394

641
719
689

T 6Bé

810
226
932
=28

1047
1870

?79
7464
934
928

734
734
759

732

2136
2673

1799
1404
1339
1338

1931
1083
1140
1124

732
7392
748
732

474
617
673
&77

2-223

244
444

191
214
214
194

i8s
109
217
197

1103
1088
1071
1077

1014
706
1152

1042

1393
2370

989
1062
1052

944

1084
S84
1030
9490

1206
2164

849
?39
929
844

954
469
902
814



TABLE 2.191 .

CFrs COMFOSITE CROSSOVER DISTANCE IN MILES
UNSHARED EARTH STATIONS .99% AVAILARILITY
‘ (T=25)

OFERATING SFEEDS

YR/EAND 2.4 4.8 9.6 S¢ T1 V1 V2 © Y3
1980
c 404 340 423 %03 734 6243 5504 564%
KU 578 210 1103 12689 T2 11465 10942 10593
1990
C 37 78 194 331 625 4904 4616 4371
‘KU 132 303 &5 "848 &332 8199 7797 7478
KNé 33 70 193 284 841 4790 4474 4212
2000
c 12 33 57 214 591 4078 3771 3548
KU 64 174 417 S51 370 5412 5154 4925

KA 14 30 76 157 298 2990 2771 2577
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YR/RAND

1980

1790

2000

KRG
KA

KU
KA

" CPS COMPQSITE CROSSOVER DISTANCE IM MILES-

2381
2414

1268
1276
1440

1042
1049
1344

TABLE 2.192

SHAREL EARTH STATIONS 995 AVAILARILITY

(T=28)

OPERATING ‘SFEEDS
4.8 9.6 56 Ti Y1 v2 v3
3590 5574 2259 426 - 2247 2044 1845
3654 $704 2408 610 3133 2897 2684
2351 4154 1670 328 1667 1494 1324
2377 4196 1708 337 1824 15648 1475
3019 %287 2246 458 2412 2179 1985
1781 3424 1339 313 1510 1342 1198
1742 3349 1249 229 1105 948 791
2803 5156 2111 248 1313 1224 1046
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YR/BAND
1980
C
KU
1990
c
Ku
KA
2000
c
KU
KA

TABLE 2.193

' CPS COMFOSITE CROSSOVER DISTANCE IN MILES
UNSHARED EARTH STATIONS 999 AVAILARILITY
(T=28?

OPERATING SFEEDS

2.4 4.8 9.6 96 . Tl Vi va
491 538 748 898 P23 " 9016 8I83
645 844 1349 1577 1278 13847 13243
70 189 377 g6l 746 4573 6293
170 37% 802 -1089 831 10099 5608
33 70 193 284 o941 4790 44876
34 8é 233 413 6358 Z402 9067
83 226 923 © 700 528 6847 6464
9 30 76 139 298 29990 2771
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&176
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YR/BAND

1980

1990

2000

KU
KA

KU
KA

CPS COMFOSITE CROSSOVER LISTANCE IN MILES'
SHARED EARTH STATIONS

TABLE 2.19%

(T=28)

CPERATING SFEELS

799 AVAILARILITY

A A Y T A S e T D T SED ey D S e S e A D e v e e W A e i s A i s T S AN

2.4

2394

© 2438

1299
1292
1640

1061
1037
1364

4.8

3615
3702

2423
2410
3019

1779
1763
2803

P

9626

5801

4277
4282
5287

3421
3376
91356

36

2317
2521

1814
1785

2266

1333
1304
2111
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T

503
761

460
433
458

315
279
268

V1

T 2392

3800

2338
2215
2412

1333
1354
1313

va

2373
3542

2138
2061
2179

1364
1211

1224

V3

2171
3318

1931
187%
1985

1199
1049
1044
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