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METHOD AND APPARATUS FOR PROVIDING 
INTERACTIVE TWO-WAY COMMUNICATIONS 
USING A SINGLE ONE-WAY CHANNEL IN 

SATELLITE SYSTEMS 

FIELD OF THE INVENTION 

[0001] The invention relates to satellite systems. More 
particularly, the invention relates to a method and apparatus 
for users engaged in interactive tWo-Way communications to 
utiliZe a shared one-Way channel in a satellite communica 
tions system to increase system capacity. 

BACKGROUND OF THE INVENTION 

[0002] The demand for services offered over satellite 
communication systems is on the rise. For example, the 
ubiquitous coverage offered by satellite systems is highly 
desirable for various communication applications such as 
personal communication services, Internet access, local loop 
services, long distance services, cable television, commer 
cial television, military operations and many others. In 
response to this demand, a number of large-scale satellite 
systems are scheduled for deployment in the near future. 

[0003] As With all Wireless communication systems, spec 
trum bandWidth is a valuable and limited resource in satellite 
systems. The term “spectrum bandWidth” refers to the 
difference betWeen the tWo limiting frequencies of a band 
expressed in HertZ For example, if a satellite system 
Was assigned a range of frequencies betWeen 2 GigaHertZ 
(GHZ) and 3 GHZ, the bandWidth of the system Would be 
considered 1 GhZ. Consequently, satellite systems attempt to 
utiliZe the bandWidth allocated to a system as efficiently as 
possible to improve the capacity of each system. The term 
“capacity” loosely refers to the system’s overall potential for 
carrying or communicating information at any one point in 
time. This is sometimes measured by the number of users a 
system can service, or the total amount of information a 
system can transmit for all users simultaneously. 

[0004] Satellite systems utiliZe a variety of techniques to 
improve bandWidth efficiency and system capacity. For 
example, satellite systems use multiple spot beams across 
the coverage area to facilitate spectrum reuse. Within each 
spot beam, satellite systems employ a number of different 
medium access techniques such as Time Division Multiple 
Access (TDMA), Frequency Division Multiple Access 
(FDMA), Code Division Multiple Access (CDMA), Space 
Division Multiple Access (SDMA), and so forth, to further 
share existing bandWidth With multiple users. BandWidth is 
shared by dividing the total system bandWidth into logical 
groupings referred to as “information channels.” The de? 
nition of a channel varies With the medium access technique 
used. For example, a satellite system using FDMA divides 
the total system bandWidth into subsets of frequencies, With 
each subset being considered an information channel. If the 
satellite system uses TDMA, then a channel Would be a 
speci?c time slot. If the satellite system uses CDMA, then a 
channel Would be a poWer level assignment labeled With a 
spreading code. 

[0005] Satellite systems use information channels to carry 
information signals from one user to another user engaged in 
an interactive tWo-Way communication, such as in a tele 
phone conversation or facsimile transmission, or from one 
user to multiple users, such as in teleconferencing. A com 
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munications connection betWeen users is referred to as a 
“call connection.” These information signals are typically 
generated during a discrete time period, Which is usually 
measured from the time a connection betWeen users is 
initiated to When the connection is terminated (“call ses 
sion”). It is normal to have satellite systems carrying infor 
mation signals generated during call sessions from multiple 
call connections, simultaneously. 

[0006] For a majority of satellite systems, the information 
channels can only transmit information in one direction 
(“one-Way channel”). This is due primarily to current sat 
ellite netWork architecture and the type of equipment used 
Within this netWork and terrestrial telephone netWorks. For 
example, most communication netWorks use digital repeat 
ers and electronics that only provide transmission in one 
direction, such as broadcast satellite netWorks used for TV 
signal broadcasting. Broadcast satellite netWorks typically 
use one-Way channels to distribute TV programs from a 
source location to multiple users. 

[0007] One problem With conventional satellite systems 
employing one-Way channels is that they are designed to use 
tWo one-Way channels to provide full duplex interactive 
tWo-Way communications betWeen a pair of users, such as 
When completing a telephone call. This results in an inef? 
cient use of bandWidth, as illustrated in more detail With 
reference to FIG. 1. 

[0008] FIG. 1 illustrates a conventional satellite system, 
comprised of tWo communication sites. Each communica 
tion site includes a terminal 200, an earth station 202, and an 
antenna 204. Each communication site is connected via a 
satellite 206 using tWo one-Way channels numbered 208 and 
210, respectively. 
[0009] As shoWn in FIG. 1, When userAcalls user B using 
terminal 200, the tWo one-Way channels 208 and 210 are 
established for the call. Channel 208 Will be referred to as 
channel 1, and channel 210 Will be referred to as channel 2. 
Channels 1 and 2 each have an up-link channel segment and 
a corresponding doWn-link segment to the receiving party. 
When user A speaks, the voice signals are transmitted using 
channel 1 on the up-link band (1U) to satellite 206, and 
continue on a corresponding channel 1 to user B in the 
doWn-link band (1D). Similarly, When user B speaks, the 
voice signals are transmitted on channel 2 in the up-link 
band (2U) to satellite 206, and doWn to user A on channel 2 
in the doWn-link band (2D). 

[0010] As shoWn in FIG. 1, conventional satellite systems 
must utiliZe tWo one-Way channels to establish interactive 
tWo-Way communications betWeen users, With one channel 
being used for transmitting signals in one direction (e.g., 
fromAto B) and another channel being used for transmitting 
signals in the opposite direction (e.g., from B to A). The 
inventors of the present invention, hoWever, have recog 
niZed that in a typical voice conversation betWeen users, one 
user remains silent While the other user speaks, and vice 
versa. These periods of silence on average account for over 
50% of the time during a typical call session. As a result, 
each channel in effect is used only one-half the time during 
a call session. The use of tWo one-Way channels for a single 
call session, therefore, leaves one-half of the overall capac 
ity of the system unused during normal tWo-party calls. 

[0011] In vieW of the foregoing, it can be appreciated that 
a substantial need exists for a method and apparatus Which 



US 2001/0012758 A1 

improves the capacity of satellite systems by making use of 
the unused capacity created during a tWo-Way interactive 
call connection using tWo one-Way communication chan 
nels. 

SUMMARY OF THE INVENTION 

[0012] The invention is a method, and associated appara 
tus, for doubling the capacity of a satellite communication 
system providing interactive tWo-Way communications With 
a single one-Way communication channel Where tWo parties 
are utiliZing earth stations located Within a single satellite 
beam. Since in voice, facsimile, and other types of commu 
nications only one user is usually transmitting at a time, a 
single one-Way communication channel can be alternated 
betWeen tWo or more paired-users. This is possible because 
multiple users can share a single one-Way channel When 
both earth stations are located Within a single satellite beam, 
and therefore are effectively at both ends of the one-Way 
channel. The result is an approximate doubling of system 
capacity, While maintaining existing regulatory, poWer and 
spectral constraints. In addition to increasing the useful 
traf?c load that can be carried on existing channel resources, 
this embodiment of the invention also diminishes processing 
and poWer requirements on a satellite. 

[0013] Accordingly, in one embodiment of the invention, 
the assignment of the one-Way communication channel is 
alternated betWeen the tWo earth stations in accordance With 
Which party is speaking at a particular time. This embodi 
ment of the invention utiliZes voice and data activity detec 
tion (VAD) and silence poWer suppression (SS) to minimiZe 
interference, minimiZe simultaneous use of the communi 
cation channel by both parties, and also to save poWer. The 
system monitors the communication channel for voice or 
data activity. If there is no activity, either earth station may 
start transmitting and use the channel. Once the channel is 
in use by a ?rst earth station, the transmitter at a second earth 
station is blocked. The second earth station can only access 
the channel When the ?rst earth station stops transmitting, 
and vice-versa. Other techniques for minimiZing and/or 
managing simultaneous transmissions can also be imple 
mented, as discussed in the detailed description beloW. 

[0014] This embodiment of the invention can utiliZe any 
number of medium access methods, such as FDMA, TDMA, 
CDMA, or any combinations or variations thereof. Each 
medium access method provides additional features for 
sharing a one-Way channel for tWo-Way conversations. For 
example, in a satellite system utiliZing CDMA, the ?rst and 
second communication sites can be assigned unique spread 
ing codes to further eliminate errors during periods of 
simultaneous transmission overlap. 

[0015] With these and other advantages and features of the 
invention that Will become hereinafter apparent, the nature 
of the invention may be more clearly understood by refer 
ence to the folloWing detailed description of the invention, 
the appended claims and to the several draWings attached 
herein. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] FIG. 1 (PRIOR ART) illustrates a conventional 
satellite system having a pair of communication sites. 

[0017] FIG. 2 (PRIOR ART) shoWs channel utiliZation 
during a voice call over a conventional system using tWo 
one-Way channels for interactive tWo-Way communications. 
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[0018] FIG. 3 shoWs channel utiliZation during a voice 
call in accordance With one embodiment of the present 
invention. 

[0019] FIG. 4 illustrates a diagram of a satellite system 
suitable for practicing one embodiment of the invention. 

[0020] FIG. 5 is a block diagram of an example of a 
shared channel device (SCD) used in accordance With one 
embodiment of the invention. 

[0021] FIG. 6 shoWs a block-?oW diagram of the steps 
performed in an analog satellite system using FDMA in 
accordance With one embodiment of the invention. 

[0022] FIG. 7 shoWs a block-?oW diagram of the steps 
performed in a digital satellite system using FDMA in 
accordance With one embodiment of the invention. 

[0023] FIG. 8 shoWs a block-?oW diagram of the steps 
performed in a satellite system using CDMA and one 
CDMA code in accordance With one embodiment of the 
invention. 

[0024] FIG. 9 shoWs a block-?oW diagram of the steps 
performed in a satellite system using CDMA and tWo 
CDMA codes in accordance With one embodiment of the 
invention. 

[0025] FIG. 10 illustrates spot-beam coverage for a sat 
ellite system in accordance With one embodiment of the 
invention. 

[0026] FIG. 11 illustrates spot-beam coverage having 
tWo-spot beams overlapping in accordance With one 
embodiment of the invention. 

DETAILED DESCRIPTION 

[0027] Conventional satellite systems typically use tWo 
one-Way channels for providing interactive tWo-Way com 
munications. One embodiment of the present invention, 
hoWever, comprises a method and apparatus for providing 
interactive tWo-Way communications using a one-Way chan 
nel in a satellite system Where tWo users are utiliZing earth 
stations located Within a single satellite beam. Both users in 
essence share a single one-Way channel. Consequently, this 
embodiment of the invention is referred to as shared channel 
communications (SCC). As a result of sharing one channel, 
the second channel is released to other users Within a system, 
thereby effectively doubling the useable channel capacity of 
conventional satellite systems. 

[0028] The phrase “interactive tWo-Way communications” 
as used herein refers to tWo-Way communications betWeen 
tWo or more users exchanging information according to a 
user’s orders or responses. For example, a telephone con 
versation is an interactive tWo-Way communication. Other 
examples Would include paired facsimile communications, 
particularly Groups III and IV, and any communication 
involving voice, data and video operating in an interactive 
mode similar to that of a telephone call. Yet another example 
includes a client computer requesting a Hypertext Markup 
Language (HTML) document from a server through the 
Internet. 

[0029] The inventors of the present invention have recog 
niZed tWo key concepts in inventing SCC. The ?rst concept 
is that users engaging in interactive tWo-Way communica 
tions (“paired-users”), such as a telephone conversation, 
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have a special temporal usage relationship. When one user 
talks, the other listens. Therefore their individual silences 
match the times When the other is speaking. These periods 
of silence account for over 50% of the time during a typical 
call session. Consequently, in a conventional satellite system 
Where tWo one-Way channels are used to provide tWo-Way 
communications, When a ?rst user speaks on the ?rst chan 
nel, the channel assigned to the second user remains silent, 
and vice-versa. Accordingly, only one-half of the capacity 
provided by the tWo one-Way channels is used during a 
typical call session. 

[0030] Moreover, the inventors have recogniZed that if 
both users utiliZe terminals connected to earth stations 
having antennas located Within the same satellite transmis 
sion spot beam, both users have access to both ends of a 
one-Way communication channel. This is due to a phenom 
enon unique to Wireless systems, such as cellular systems 
and satellite systems, in that these systems are radio Wireless 
systems. In a satellite system, earth stations having antennas 
Within the same satellite transmission spot beam can both 
transmit and receive on any up-link and doWn-link channel 
available to the system. For example, it is possible for a user 
to transmit information on a one-Way channel, and “listen” 
to their oWn transmissions at the other end of the one-Way 
channel. To use an analogy, it is as if a single one-Way 
communication channel Was a pipe having an input end and 
an output end, and the pipe Was “bent” in the middle to form 
a “U”. When a pair of users utiliZe earth stations having 
antennas Within the same satellite transmission beam, it is as 
if both users Were physically located neXt to each other and 
could alternate using the input end of the bent pipe and 
listening to the output end of the bent pipe. It is Worthy to 
note that this embodiment of the invention is based upon the 
premise that both earth stations are located Within the same 
satellite transmission spot beam. TWo communication sites 
(e.g., earth stations) engaged in interactive tWo-Way com 
munications are considered to be located Within the same 
spot beam in accordance With this embodiment of the 
invention When both communication sites have antennas that 
can transmit and receive signals to the same satellite antenna 
used by a satellite, i.e., both earth station antennas are Within 
the front lobe of the main transmission spot beam for an 
antenna used by the satellite. 

[0031] Accordingly, the inventors recogniZed that it is 
possible to combine these tWo key concepts to effectively 
double the capacity of eXisting satellite systems, While 
maintaining eXisting regulatory, poWer and spectral con 
straints. Since paired-users are effectively at the beginning 
and end of a one-Way channel, both users could share the 
one-Way channel for interactive tWo-Way communications. 
In other Words, both users could take turns speaking and 
listening through the appropriate end of a single bent pipe. 
Further, voice overlap is reduced When sharing a one-Way 
channel since it is natural in tWo-Way conversations to 
alternate betWeen speaking and listening. Voice overlap 
occasionally occurs When one user begins to speak before 
the other has stopped. 

[0032] FIG. 2 shoWs channel utiliZation during a voice 
call over a conventional system using tWo one-Way channels 
for interactive tWo-Way communications. As shoWn in FIG. 
2, user A transmits information signals to user B over 
channel 1 during the time periods labeled “TA.” User A 
receives information signals from user B over channel 2 
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during the time periods labeled “TB”. It can be appreciated 
that during time periods TA for channel 1, channel 2 is not 
utiliZed for periods TB‘. Conversely, during time periods TB 
for channel 2, channel 1 is not utiliZed during time periods 
TA‘. 

[0033] FIG. 3 shoWs channel utiliZation during a voice 
call in accordance With one embodiment of the present 
invention. As shoWn in FIG. 3, a single one-Way channel is 
utiliZed for interactive tWo-Way communications. Informa 
tion signals for user A are transmitted to user B during time 
periods TA, and information signals from user B are 
received by user A during time periods TB. In other Words, 
time periods TA correspond to the time periods When user B 
is listening, and time periods TB correspond to the time 
periods When user A is listening. Referring again to FIG. 2, 
it can be appreciated that the channel utiliZation shoWn in 
FIG. 3 takes advantage of the unused capacity during times 
TA‘ and TB‘ to consolidate the signals previously carried by 
tWo one-Way channels into a single one-Way channel. 

[0034] It is Worthy to note that SCC Works With any 
conventional satellite system utiliZing one-Way channels. 
The bene?ts derived from this embodiment can be maXi 
miZed for paired-users in a tWo-Way communication, and 
especially in multi-party conference calls. Nevertheless, this 
embodiment of the invention is also advantageous for paired 
facsimile communications, particularly Groups III and IV, 
and any communication involving voice, data and video 
operating in an interactive mode similar to that of a tele 
phone call. Furthermore, this embodiment of the invention is 
advantageous for analog or digital satellite systems, and for 
satellite systems using any medium access method, such as 
FDMA, TDMA, CDMA, or combinations thereof. 

[0035] As a result of utiliZing a single one-Way channel 
rather than tWo one-Way channels for interactive tWo-Way 
communications, the capacity of a satellite system is 
approximately doubled. The bene?ts gained by a particular 
satellite system, hoWever, may vary according to the type of 
system. 

[0036] A satellite system using FDMA divides the total 
system bandWidth into subsets of frequencies, With each 
subset being considered an information channel. Thus, one 
embodiment of the invention makes available an additional 
subset of frequencies by using only a single one-Way chan 
nel rather than tWo one-Way channels for tWo-Way commu 
nications. This subset of frequencies could be used for other 
call connections requested by users of a satellite system. 
Thus, SCC potentially doubles the capacity of FDMA sys 
tems. 

[0037] If a satellite system uses TDMA, a channel Would 
be a speci?c time slot. A spectral band on the up-link and a 
separate one on the doWn-link, e.g., of 10 megahertZ (MHZ) 
each, are both fully utiliZed for periodic trains of samples 
in-time from the transmissions of n users, Wherein each user 
is assigned a time-position in the periodic train of slots. 
Assume for users engaged in interactive tWo-Way voice 
communications, the one-Way link from user A utiliZes a 
time slot T1 for both the up-link and doWn-link. Further 
assume the one-Way return link from user B utiliZes time slot 
T2. Within the same beam, this embodiment of the invention 
permits users A and B to share the same time slot T1, since 
T1 is silent While T2 transmits user B’s information signals 
and T2 is silent While T1 transmits user A’s information 
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signals. By both user A and B utilizing T1, T2 is released for 
another call connection. Channel T2 could therefore be used 
for other call connections. Thus, SCC also potentially 
doubles the capacity of TDMA systems. 

[0038] If the satellite system uses CDMA, the gain in 
capacity becomes more complex to measure. In short, a 
CDMA channel Would be a poWer level assignment labeled 
With a spreading code. Assume a spectral band of 10 MHZ. 
At any one time, n users are assigned to transmit over this 
band simultaneously. With individual transmissions spread 
over the entire spectrum of the 10 MHZ band, each user is 
alloWed a speci?ed poWer level for their transmission. 

[0039] Hence, each individual CDMA channel can be 
de?ned as a poWer allotment identi?ed by its code. For 
example, on a doWn-link band the satellite has available a 
speci?c level of poWer available for the aggregate transmis 
sion on a particular 10 MHZ band. The total poWer deter 
mines the number of alloWable simultaneous users. Each 
user is provided enough poWer to satisfy performance 
requirements in overcoming the noise interference from 
ambient and external sources as Well as the “noise poWer” of 
the other users of the channel. An example of performance 
requirements might be to not exceed a speci?ed maximum 
bit-error-rate (BER). If the number of users Were alloWed to 
be greater than n, say m, the performance requirements 
might not be met. This Would be true Whether the m channels 
Would have the same individual poWer levels or the same 
total poWer level as for the n channels. Thus, the overall 
spectral band allotted to a CDMA system can support n 
CDMA channels for a speci?c total poWer level. 

[0040] Assume that n users are utiliZing the CDMA sys 
tem and sharing the spectral band at their full designated 
poWer levels. Assume that another user joins in and starts to 
transmit. In effect, n+1 channels Would be in use. The entire 
system performance Would be degraded. The effect, hoW 
ever, is someWhat different than for other medium access 
methods. For CDMA systems, every channel is degraded by 
a small amount. Every authoriZed subscriber experiences 
added noise and therefore a degradation in their communi 
cation. By Way of contrast, in FDMA and TDMA systems, 
interference to a speci?c frequency channel or speci?c time 
slot creates interference for only the user of that frequency 
or time slot. 

[0041] In an inter-beam or a conventional intra-beam 
CDMA system, user A is assigned an up-link channel and a 
corresponding doWn-link channel at user B’s domain. The 
channels are identi?ed With CDMA codes. User B is 
assigned a different channel to communicate With user A. 
TWo full channels are thereby used for tWo-Way communi 
cations. This embodiment of the invention lets user A and B 
share one CDMA channel, With Which user A establishes the 
call. They each transmit during the other’s silent periods. 
Together, both users sustain a continuous transmission of 
poWer, maintaining continuously the level allotted to their 
one common channel. As both users share the one channel, 
to the other n—1 channel-users the effect of A and B is that 
of a single noise source. As B shares A’s channel, B releases 
its oWn and thereby doubles the number of usable call 
channels. This results in a potential doubling of system 
capacity for CDMA systems. All n “one-Way” channels can 
therefore fully serve n voice calls, rather than having 
required tWice n to accomplish the same thing as With 
conventional satellite systems. 
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[0042] FIG. 4 illustrates a diagram of a satellite system 
suitable for practicing one embodiment of the invention. It 
is Worthy to note that although FIG. 4 illustrates one 
example of a satellite system, it can be appreciated that any 
satellite system utiliZing one-Way communication channels 
is appropriate for practicing this embodiment of the inven 
tion. 

[0043] FIG. 4 shoWs a satellite system 8 having tWo 
communication sites. Each site includes a terminal 10, earth 
station 12, Shared Channel Device (SCD) 14 and antenna 
16. As shoWn in each site, terminal 10 is connected to earth 
station 12. Earth station 12 includes SCD 14. Earth station 
12 is connected to satellite antenna 16. Satellite antenna 16 
is placed Within a satellite beam 18 generated by a satellite 
20. Satellite 20 may include a sWitch (not shoWn) for 
sWitching communications from one channel to another 
channel. 

[0044] Satellite system 8 includes a satellite system con 
trol (not shoWn) for setting up a call connection in response 
to a request to establish a call session, and tearing doWn the 
call connection When a call session is terminated. The 
satellite system control can be modi?ed to assign the earth 
stations used for interactive tWo-Way communications to the 
same one-Way channel to practice this embodiment of the 
invention. 

[0045] Terminal 10 is a device permitting access to the 
satellite system, such as video Input/Output (I/O) equip 
ment, audio I/O equipment, data application equipment, and 
so forth. Video I/O equipment 10 includes standard video 
equipment used for video telephone calls such as cameras 
and monitors, their control and selection, and video pro 
cessing to improve compression or provide split-screen 
functions. Audio I/O equipment includes standard audio 
equipment used for audio telephone calls such as a micro 
phone and loudspeaker, telephone instrument or equivalent, 
attached audio devices providing voice activation sensing, 
multiple microphone mixers, and acoustic echo cancellation. 
Data application equipment includes computers, facsimile 
machines, telematic visual aids such as electronic White 
boards, and so forth. 

[0046] Terminal 10 is connected to earth station 12. Earth 
station 12 refers to a terrestrial station With the requisite 
equipment to provide a direct communications link to sat 
ellite 20, such as a microWave transmitter and receiver 
(“transceiver”). Typically, earth station 12 is connected to 
multiple terminals 10, and utiliZes a sWitch (not shoWn) to 
route information to the appropriate terminal. Alternatively, 
terminal 10, earth station 12 and antenna 16 may be a mobile 
terminal or even a handhold telephone device. 

[0047] Satellite system 8 utiliZes one-Way channels to 
carry either analog or digital transmission signals betWeen 
earth stations via satellite 20. Satellite 20 operates on a 
number of frequency bands, called transponder channels, or 
simply, transponders. Satellite 20 receives transmissions on 
one frequency band (uplink), ampli?es (in the case of analog 
transmissions) or repeats (in the case of digital transmis 
sions) the signal, and transmits it on another frequency 
(doWnlink). Satellite 20 also may provide sWitching func 
tions to route calls to different earth stations, to earth stations 
in other beams, or to other satellites in the constellation. 
Satellite 20 may be one of the group comprising geosyn 
chronous earth orbit (GEO) satellites (GEO), mid-earth orbit 
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(MEO) satellites, loW earth orbit (LEO) satellites, balloon 
satellites, and airborne platform satellites. Satellite 20 can be 
used to provide point-to-point, point-to-multipoint, and mul 
tipoint-to-multipoint communications betWeen earth sta 
tions 14. 

[0048] Satellite 20 generates multiple satellite beams one 
of Which is satellite beam 18. Satellite 20 uses microWave 
transceivers and antennas to transmit and receive signals to 
and from earth stations. A satellite transceiver used in 
satellite 20, for eXample, generates a transmission signal via 
a satellite antenna that produces a main transmission spot 
beam that can be received by earth stations Within a speci?ed 
area of the earth. A satellite transmitter might generate a 
transmission spot beam that is, for example, 300 miles in 
diameter. Similarly, satellite 20 utiliZes satellite antennas for 
receiving signals transmitted from earth stations across all 
the coverage area. It is Worthy to note that tWo communi 
cation sites (e.g., earth stations) engaged in interactive 
tWo-Way communications are considered to be located 
Within the same spot beam in accordance With this embodi 
ment of the invention When the communication sites have 
antennas that can transmit and receive signals to the same 
satellite antenna used by satellite 20, i.e., they are both 
Within the front lobe of the main transmission spot beam for 
an antenna used by satellite 20. 

[0049] FIG. 5 is a block diagram of an eXample of a 
shared channel device (SCD) used in accordance With one 
embodiment of the invention. SCD 14 accomplishes key 
functionality for SCC. SCD 14 ensures that maintenance of 
a call connection during a call session is performed to 
adequately maintain tWo-Way communications over the 
shared one-Way channel in accordance With desired perfor 
mance parameters. 

[0050] SCD 14 includes a transmitting and receiving cir 
cuit. For transmitting satellite signals, SCD 14 comprises an 
input 22 connected to an ampli?er 24. Ampli?er 24 is 
connected to a voice coder/decoder (codec) 26, Which is in 
turn connected to a modulator 28. Modulator 28 is connected 
to a radio-frequency (RF) transmitter 30, Which is connected 
to output 32 for passing signals to antenna 16. For receiving 
satellite signals, SCD 14 comprises an input 34 connected to 
an RF receiver 36. Receiver 36 is connected to a demodu 
lator 38, Which is connected to a Self-Echo Suppression 
(SES) device 40. SES 40 is connected to a codec 42, and 
codec 42 is connected to an ampli?er 44, Which is in turn 
connected to an output 52. Both the transmit and receive 
components of SCD 14 are connected to a system control 
unit (SCU) 50, talkover blocking unit (TBU) 48, and a Voice 
Activity Detector/Silence PoWer Suppressor (VAD/SS) 46. 

[0051] As shoWn in FIG. 5, information signals are 
received by input 22. Information signals include signals 
generated by terminal 10, including voice, audio, facsimile, 
modem, image, video and data signals. The information 
signals can be either analog signals or digital signals. If 
analog signals, the information signals Will be converted to 
digital signals prior to being compressed by codec 26. 

[0052] In this embodiment of the invention, digital voice 
signals from terminal 10 are received at input 22. These 
signals are ampli?ed using ampli?er 24. The ampli?ed 
signals are passed through codec 26, that compresses the 
voice signals into a feWer number of bits. The compressed 
signals are then modulated by a modulator 28. The modu 
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lated signals are received by an RF transmitter 30, and 
passed to output 32 for transmission by antenna 16. 

[0053] Received signals from antenna 16 are received at 
input 34, and passed to receiver 36. Demodulator 38 
demodulates the received signal and sends the received 
signal to SES 40. SES 40 performs echo suppression (i.e., 
cancellation) for self-generated demodulated signals, and 
sends the signals to decoding by codec 42. The decoded 
signals are ampli?ed by ampli?er 44, and sent to terminal 10 
via output 52. 

[0054] SCU 50 generates logic control signals for SCD 14. 
In particular, SCU 50 provides logic control signals for 
controlling VAD/SS 46, TBU 48 and SES 40. SCU 50 could 
be implemented using a central processing unit (CPU) used 
by the earth station 12 or terminal 10, or a dedicated CPU. 
The CPU includes any processor of suf?cient processing 
poWer to perform the SCC functionality. The overall func 
tioning of SCD 14 is controlled by the CPU, Which operates 
under the control of executed computer program instructions 
that are stored in main memory. Main memory may be any 
type of machine readable storage device, such as random 
access memory (RAM), read only memory (ROM), pro 
grammable read only memory (PROM), erasable program 
mable read only memory (EPROM), electronically erasable 
programmable read only memory (EEPROM), magnetic 
storage media (i.e., a magnetic disk), or optical storage 
media (i.e., a CD-ROM). 

[0055] Modules 40, 46 and 48 implement the main SCD 
functionality for satellite system 8. It is noted that modules 
40, 46 and 48 are shoWn as separate functional modules in 
FIG. 5. It can be appreciated, hoWever, that the functions 
performed by these modules can be further separated into 
more modules, combined together to form one module, or be 
distributed throughout the system, and still fall Within the 
scope of the invention. Further, the functionality of these 
modules may be implemented in hardWare, softWare, or a 
combination of hardWare and softWare, using Well-knoWn 
signal processing techniques. 

[0056] VAD/SS 46 performs voice activity detection and 
silence poWer suppression to minimiZe interference, to mini 
miZe simultaneous use of the communication channel by 
both parties, and also to save poWer. VAD/SS accomplishes 
these functions by suppressing poWer to a transmitter for a 
receiving earth station. To be effective in the interleaving 
and sharing of a single channel by a paired-users engaging 
in interactive tWo-Way communications, the silent periods of 
each must be reinforced by cutting or suppressing the poWer 
to the transmitter of one user While the other is speaking. 
When a call connection betWeen tWo users is established, the 
VAD/SS 46 of the receiving (“listening”) user suppresses 
poWer to the transmitter of the receiving earth station once 
VAD/SS 46 detects voice information signals from the 
transmitting user during a call session. It is Worthy to note 
that although poWer to the transmitter of the receiving earth 
station is suppressed, poWer is applied to the one-Way 
channel virtually continuously during a call session as both 
users alternate transmissions. As a result, VAD/SS 46 alloWs 
only the active communicator to deliver poWer to the shared 
channel at any given moment, thereby minimiZing channel 
interference, conserving poWer, and preventing voice trans 
mission overlap. Voice transmission overlap is discussed in 
more detail as folloWs. 
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[0057] Voice transmission overlap occurs When one user 
begins to speak before the other has stopped. Should both 
users speak at the same time, the overlap causes interfer 
ence, and in some systems, disruption. For example, in an 
analog system Wherein linear superposition holds, the 
human ear can deal With the babble that voice overlap 
creates since the integrity of the component utterances are 
sustained. In these systems overlap merely degrades the 
quality of the overall signal. In a digital system, hoWever, the 
sum of tWo digital transmission signals can represent an 
unintelligible combination to a receiver. Further, propaga 
tion delay in most satellite systems already deteriorates 
voice quality to some degree. Voice transmission overlaps 
may add to this deterioration, and thus must be minimiZed 
in some systems. It is Worthy to note, hoWever, that propa 
gation delay may in some instances negate any degradation 
in signal created by voice transmission overlaps, as dis 
cussed later. 

[0058] Another technique useful for minimiZing the del 
eterious eEects of voice transmission overlap includes alter 
nating use of the one-Way channel betWeen the communi 
cation sites by using a token to control communications. A 
communication site can only transmit on the one-Way chan 
nel When it receives a token or acknowledgment from the 
SCD 14 of the other communication site. Once the commu 
nication site receives the token it can begin transmitting 
information using the one-Way channel. When the commu 
nication site is ?nished transmitting, the communication site 
passes the token to the other communication site. As With the 
previous method of alternating use of the one-Way channel, 
poWer could be cut by VAD/SS 46 for the transmitter of the 
receiving user to further minimiZe voice transmission over 
lap once the communication site holding the token begins 
transmitting. 

[0059] Yet another method for minimiZing voice transmis 
sion overlap is to utiliZe a loW frequency sub-code to 
modulate the talkers voice signals providing a controlled 
separation. For eXample, the controlled separation could be 
approximately 3 decibels (dB). 

[0060] SES 40 is used to cancel the self-generated delayed 
return signal a communication site has transmitted While this 
site listens to the transmission arriving from another com 
munication site. Since a satellite system is a broadcast 
system, a communication site can actually receive its oWn 
transmission. This transmission is referred to as a delayed 
return signal. The delayed return signal can confuse the 
talker and interferes With the reception of transmission 
signals from another communication site. SES 40 cancels 
out the delayed return signal to minimiZe this interference 
When the signal constitutes self-echo. 

[0061] TBU 48 performs the function of preventing a user 
from speaking While another user is already speaking (“talk 
over”). In operation, VAD/SS 46 turns oE the transmitter for 
an earth station receiving transmission signals from the other 
paired-user. When the functions for TBU 48 are enabled (see 
Table 1 beloW), TBU 48 prevents a receiving user from 
overriding the VAD/SS 46 for their terminal to talkover the 
other party’s transmission. When the functions for TBU 48 
are enabled, a receiving user must Wait until the transmitting 
user is ?nished, and depending on the alternating technique 
used, Wait for either: (1) a silence period to be detected by 
its receiver codec 42; or (2) a token is passed to its SCU 50. 
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When the functions for TBU 48 are disabled, a user is 
permitted to override the VAD/SS 46 for their terminal to 
talkover the other party’s transmission. TBU 48 is unnec 
essary for analog satellite systems, Where talkover is under 
standable to both satellite receivers and users, thereby alloW 
ing users to engage in a more natural conversation. 

[0062] Whether SCD 14 utiliZes the functionality of SES 
40, TBU 48, and VAD/SS 46 for a particular satellite system 
depends on at least three factors: (1) the medium access 
method used by the system; (2) modulation technique; and 
(3) the voice overlap suppression technique used. When 
SCD 14 utiliZes the functionality provided by modules 40, 
46 and 48 is summariZed in Table 1. 

TABLE 1 

CDMA 

Digital 
Single Digital 

FDMA TDMA Code TWo 

Modulation Analog Digital Digital ?Xd dsyn Codes 

VAD/SS Yes Yes Yes Yes Yes Yes 
TBU No Yes Yes Yes No No 
SES Yes Yes Yes Yes Yes No 

[0063] Once the functionality of SES 40, TBU 48 and/or 
VAD/SS 46 is enabled for a particular system, When the 
SCDs 14 of either communication site actually utiliZes the 
functionality of SES 40, TBU 48, and VAD/SS 46, depends 
on Whether a communication site is transmitting or receiving 
signals. 

[0064] Table 2 summariZes each state (oE or on) of 
modules 40, 46 and 48 for When a communication site is 
transmitting (T) or receiving (R) signals. 

TABLE 2 

CDMA 

Digital 
Single Digital 

FDMA TDMA Code TWo 

Modulation Analog Digital Digital ?Xd dsyn Codes 

VAD/SS (T) OE OE OE OE OE OE 
VAD/SS (R) On On On On On On 
TBU N/A OE OE OE N/A N/A 
TBU (R) N/A On On On N/A N/A 
SES On On On On On N/A 
SES (R) 01f Off Off Off Off N/A 

[0065] Tables 1 and 2 Will be discussed in more detail With 
the methods described With reference to FIGS. 3 and 4. 

[0066] FIG. 6 shoWs a block-?oW diagram of the steps 
performed in an analog satellite system using FDMA in 
accordance With one embodiment of the invention. The 
folloWing steps assume that a satellite system similar to 
satellite system 8 is used. Further, it is assumed that the 
satellite system is an analog system using FDMA. As shoWn 
in Table 1, the functions for VAD/SS 46 and SES 40 are 
enabled, While TBU 48 is disabled. The reason TBU 48 is 
disabled is that in analog systems Wherein linear superpo 
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sition holds, the combination of signals created by voice 
transmission overlaps can still be received and interpreted 
by the system. Therefore, TBU 48 is not necessary to 
prevent the interference or disruption of received signals. 

[0067] As shoWn in FIG. 6, a user A dials a telephone 
number to initiate a call to user B via terminal 10 at step 100. 
At step 102, SCU 50 analyZes the telephone numbers for 
user A and user B to determine Whether it is appropriate to 
use a single one-Way channel for the call connection. For 
example, SCU 50 determines Whether terminals 10 used by 
user A and user B are connected to earth stations 12 having 
antennas 16 Within the same satellite transmission beam 18. 
Further, SCU 50 determines Whether the tWo-Way commu 
nications are interactive in nature, such as a telephone call. 
If conditions are not appropriate at step 102, normal channel 
assignment for satellite system 8 occurs at step 104. If 
conditions are appropriate at step 102, system call control 
(i.e., call set-up and tear-doWn procedures and their associ 
ated hardWare) assigns user A and user B to the same FDMA 
channel, i.e., the same up-link frequency and the same 
doWn-link frequency, at step 106. At step 108, terminal 10 
for user B rings and user B picks up the handset for terminal 
10, at Which point a call connection is established, and a call 
session begins. 

[0068] Once a call session begins, user B begins speaking 
and user A listens at step 110. As shoWn in Table 2, VAD/SS 
46 for user A is turned ON to prevent user A from putting 
poWer onto the one-Way channel When user B is transmit 
ting. Further, SES 40 for user A is turned OFF since user A 
is not generating a delayed return signal. In addition, user 
A’s receiver is turned ON to receive transmissions from user 
B. Conversely, VAD/SS 46 for user B is turned OFF since 
there is no need to suppress poWer to user B’s transmitter 
given that user B is speaking, and SES 40 is turned ON to 
cancel the delayed return signal caused by user B’s trans 
missions. Since user B might receive voice overlap trans 
missions, user B’s receiver is turned ON as Well. 

[0069] At step 112, user Abegins speaking While user B is 
speaking and creates voice transmission overlap. User A’s 
VAD/SS 46 is turned OFF, and user A’s RF energy is added 
to user B’s RF energy over the one-Way channel. Both users 
are capable of hearing the other’s talkover. User A’s SES 40 
and user B’s SES 40 are both turned ON. In this case SES 
40 subtracts the self-echo signal and passes the far end 
talker’s signal. 

[0070] At step 114, user B stops talking and listens for user 
A. User A begins speaking. User B’s VAD/SS 46 is turned 
ON, and SES 40 turned OFF. User A’s VAD/SS 46 is turned 
OFF, and SES 40 turned ON. Both users’ receivers remain 
ON. 

[0071] At step 116, user B begins speaking While user A is 
speaking. User B’s VAD/SS 46 is turned OFF, and user B’s 
RF energy is added to user A’s RF energy over the one-Way 
channel. Both users are capable of hearing the other’s 
talkover. User A’s and user B’s SES 40 are both turned ON. 
SES 40 subtracts the self-echo signal and passes the far end 
talker’s signal. 

[0072] Steps 110 to 116 are repeated until either user 
hangs up their handset. The system then terminates the call 
session and call connection at step 118. 

[0073] FIG. 7 shoWs a block-?oW diagram of the steps 
performed in a digital satellite system using FDMA in 
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accordance With one embodiment of the invention. The 
folloWing steps assume that a satellite system similar to 
satellite system 8 is used. Further, it is assumed that the 
satellite system is a digital system using FDMA. As shoWn 
in Table 1, the functions for VAD/SS 46, TBU 48 and SES 
40 are enabled. 

[0074] As shoWn in FIG. 7, steps 100, 102, 104, 106, 108 
and 118 are similar to the steps discussed With reference to 
FIG. 6. Once a call session begins at step 108, user B begins 
speaking and user A listens at step 120. As shoWn in Table 
2, VAD/SS 46 for userAis turned ON to prevent user Afrom 
putting poWer onto the one-Way channel While user B is 
transmitting, and TBU 48 is turned ON to prevent user A 
from overriding its VAD/SS 46 if user Adesires to interrupt 
user B While user B is speaking. Further, SES 40 for user A 
is turned OFF since user Ais not generating a delayed return 
signal. In addition, user A’s receiver is turned ON. Con 
versely, VAD/SS 46 for user B is turned OFF since there is 
no need to suppress poWer to user B’s transmitter given that 
user B is speaking, TBU 48 is turned OFF since user B is 
speaking, and SES 40 is turned ON to cancel the delayed 
return signal caused by user B’s transmissions. Alterna 
tively, User B’s receiver is turned OFF. 

[0075] At step 122, user A attempts to speak While user B 
is speaking. User A’s TBU 48, hoWever, is turned ON 
thereby preventing the transmitter for user A from putting 
RF energy into the shared one-Way channel. 

[0076] At step 124, user B stops talking and listens for 
user A. User Abegins speaking. User B’s VAD/SS 46, TBU 
48 and receiver are turned ON, and SES 40 is turned OFF. 
User A’s VAD/SS 46 and TBU 48 are turned OFF, and SES 
40 turned ON. The receiver may be turned OFF as an 
alternative to having SES 40 turned ON. 

[0077] At step 126, user B attempts to speak While user A 
is speaking. User B’s TBU 48, hoWever, is turned ON 
thereby preventing the transmitter for user B from putting 
RF energy into the shared one-Way channel. 

[0078] Steps 120 to 126 are repeated until either user 
hangs up their handset. The system then terminates the call 
session and call connection at step 118. 

[0079] Satellite systems employing CDMA offer addi 
tional opportunities for implementing SCC, particularly in 
the area of minimiZing any deleterious effects of voice 
transmission overlap. This embodiment of the invention 
applies to both asynchronous and synchronous CDMA. 

[0080] At least three methods can be used for sharing a 
one-Way channel for interactive tWo-Way communications 
over a satellite system using CDMA. The ?rst method is to 
assign a single CDMA code to both parties in a tWo-party 
voice call. This lends itself to code efficiency, Which may be 
desirable for some systems. When voice overlap occurs, the 
mutual interference is partly coherent and partly incoherent 
depending upon the degree of phase synchronism betWeen 
the communication sites’ respective streaming of their com 
mon CDMA code. The short periods of disturbing overlap 
can be ignored or can be minimiZed utiliZing voice trans 
mission overlap prevention techniques described previously. 

[0081] Voice transmission overlap can be minimiZed When 
a single CDMA code is shared by both users since a recipient 
already has a replica of her oWn transmission and can 
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thereby, in principle, subtract it out from the composite 
transmission received. This, in essence, provides self-echo 
suppression. In order to properly use a subtraction method 
for a single code CDMA system, it is necessary that the 
replica be of the same form and amplitude as its component 
in the received communication. 

[0082] FIG. 8 shoWs a block-?oW diagram of the steps 
performed in a satellite system using CDMA and one 
CDMA code in accordance With one embodiment of the 
invention. The following steps assume that a satellite system 
similar to satellite system 8 is used. Further, it is assumed 
that the satellite system uses CDMA and a single CDMA 
code for sharing a one-Way channel for interactive tWo-Way 
communications. As shoWn in Table 1, the functions for 
VAD/SS 46, TBU 48 and SES 40 are enabled. 

[0083] As shoWn in FIG. 8, steps 100, 102, 104, 108 and 
118 are similar to the steps discussed With reference to FIG. 
6. Step 105 is similar to step 106 discussed With reference 
to FIG. 6, eXcept that system call control assigns both users 
a single CDMA code rather than a FDMA frequency. 

[0084] Once a call session begins at step 108, user B 
begins speaking and user A listens at step 130. As shoWn in 
Table 2, VAD/SS 46 for userAis turned ON to prevent voice 
transmission overlap, and TBU 48 is turned ON to prevent 
user A from overriding its VAD/SS 46 if user A desires to 
interrupt user B While user B is speaking. Further, SES 40 
for user A is turned OFF since user A is not generating a 
delayed return signal. Conversely, VAD/SS 46 for user B is 
turned OFF since there is no need to suppress poWer to user 
B’s transmitter given that user B is speaking, TBU 48 is 
turned OFF since user B is already speaking, and SES 40 is 
turned ON to cancel the delayed return signal caused by user 
B’s transmissions. 

[0085] At step 132, user A attempts to speak While user B 
is speaking. User A’s TBU 48, hoWever, is turned ON 
thereby preventing the transmitter for user A from putting 
RF energy into the shared one-Way channel. 

[0086] At step 134, user B stops talking and listens for 
user A. User A begins speaking. User B’s VAD/SS 46 and 
TBU 48 are turned ON, and SES 40 is turned OFF. User A’s 
VAD/SS 46 and TBU 48 are turned OFF, and SES 40 turned 
ON. 

[0087] At step 136, user B attempts to speak While user A 
is speaking. User B’s TBU 48, hoWever, is turned ON 
thereby preventing the transmitter for user B from putting 
RF energy into the shared one-Way channel. 

[0088] Steps 130 to 136 are repeated until either user 
hangs up their handset. The system then terminates the call 
session and call connection at step 118. 

[0089] Asecond method for sharing a one-Way channel for 
interactive tWo-Way communications in a satellite system 
using CDMA is to assign a single CDMA code to both 
parties in a tWo-party voice call similar to the ?rst method 
discussed previously. In the second method, hoWever, the 
tWo users deliberately desynchroniZe their respective rendi 
tions of their common CDMA code as used in their respec 
tive transmissions, thereby making their received compo 
nents separable and intelligible to each other. 

[0090] A third method for sharing a one-Way channel for 
interactive tWo-Way communications in a satellite system 
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using CDMA is to use tWo CDMA codes. Using tWo CDMA 
codes, both users’ antennas receive simultaneously the same 
composite transmission made up of both of their component 
transmissions representing the other party’s transmission 
and their oWn, all returning together on the same doWn-link. 
Each of the tWo component transmissions is under a different 
CDMA code. Each party uses the appropriate CDMA code 
to decode the message intended for it by the other member. 
The simultaneously returned self-message appears as noise, 
as With all of the transmissions generated by other call 
connections during other call sessions. Transmissions from 
other users appear as noise to each user of the CDMA 
system. This is true for voice transmission overlaps as Well. 

[0091] Voice overlap adds an additional noise burden on 
the entire band during an interval of overlap. The impact, 
hoWever, may be quite modest since these intervals are 
short. A probability/statistical interpretation Was used to 
model this impact. Assume that each user in a paired-user 
call speaks for half the time. Further assume that both users 
overlap for 10% of a user’s speaking time, and therefore 
there is also complete silence for 10% of the time. In 
addition, assume that at any instant of time the probabilities 
that there are 0, 1, or 2 parties speaking on a particular call 
are, respectively, 0.05, 0.9, 0.05. It Was also assumed that the 
band has 100 “channels” (power allotments) alloWing for 
100 speakers at one time (Would alloW for 200 paired-parties 
on 100 calls, Were there no overlap). With 93 calls assigned 
at the same time (186 paired parties), the normally distrib 
uted variate X representing the number of speakers talking 
at an instant has a mean of y=93, a standard deviation of 
6=3.09. Further, the probability that at any instant there are 
no more than 100 speakers is 99%, and that there are no 
more than 102 is 99.87%. 

[0092] If it is assumed that each party talks for 40% of the 
time, and there is an overlap of 10% of a speaker’s talking 
time, then the probabilities that on a call there are 0, 1, or 2 
speakers talking at any instant are, respectively, 0.24, 0.72, 
0.04. Then With 110 calls assigned at the same time (220 
paired parties), X has p=88 and 6=5.14. In addition, the 
probability that there are no more than 100 speakers at once 
is 99%, and that there are no more than 103 is 99.87%. 

[0093] There are at least tWo methods of using tWo CDMA 
codes to share a single one-Way channel. The ?rst method 
involves assigning each user its oWn CDMA code. Each user 
utiliZes its CDMA code for both transmission and reception, 
and has no knoWledge of its partner’s code. The impact of 
voice overlap on the shared channel is a relatively small 
amount of additional noise during the relatively short period 
of overlap. Although the user need only process one CDMA 
code, the satellite must do a mapping using the satellite 
sWitch. For eXample, if satellite 20 receives a transmission 
from user A, satellite 20 decodes it using its oWn reference 
of code A, recodes it With code B, and retransmits A’s 
message to user B using code B. Similarly, satellite 20 
retransmits messages from B to AWhile mapping from code 
B to code A. 

[0094] The second method involves assigning a CDMA 
code to each direction of a tWo-Way communication link. 
For eXample, one CDMA code is assigned for the full 
transmission from A to B (“code AB”) and the other is 
assigned for transmission from B to A (“code BA”). In this 
manner, a communication site’s self-returned transmission 
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appears as noise during overlap With the transmission 
received from the other user. Each user utilizes opposite 
codes for transmitting and for receiving, e.g., user A trans 
mits With code AB and receives With code BA. It is 
important to note that there is no demand for code-mapping 
by the satellite, thereby dramatically reducing the processing 
required by the satellite. In essence, the satellite acts merely 
as a “bent pipe”. This method for minimizing deleterious 
effects of voice overlap is one of the most cogent. 

[0095] FIG. 9 shoWs a block-?oW diagram of the steps 
performed in a satellite system using CDMA and tWo 
CDMA code in accordance With one embodiment of the 
invention. The folloWing steps assume that a satellite system 
similar to satellite system 8 is used. Further, it is assumed 
that the satellite system uses CDMA and tWo CDMA codes 
for sharing a one-Way channel for interactive tWo-Way 
communications. As shoWn in Table 1, the functions for 
VAD/SS 46 are enabled, and TBU 48 and SES 40 are 
disabled. SES 40 is disabled since each party uses a different 
CDMA code to decode the message intended for it by the 
other member. The simultaneously returned self-message 
appears as noise, as With all of the transmissions generated 
by other call connections during other call sessions. Thus the 
effects of the returned self-message are automatically mini 
miZed. TBU 48 is disabled since tWo codes alloW simulta 
neous RF transmission. 

[0096] As shoWn in FIG. 9, steps 100, 102, 104, 108 and 
118 are similar to the steps discussed With reference to FIG. 
8. Step 107 is similar to step 105 discussed With reference 
to FIG. 8, except that system call control assigns each user 
a CDMA code rather a single code for both users. 

[0097] Once a call session begins, user B begins speaking 
and user A listens at step 140. As shoWn in Table 2, VAD/SS 
46 for user A is turned ON to prevent user A from putting 
poWer onto the one-Way channel When user B is transmit 
ting. VAD/SS 46 for user B is turned OFF since there is no 
need to suppress poWer to user B’s transmitter given that 
user B is speaking. 

[0098] At step 142, user A begins speaking While user B 
is speaking and creates voice transmission overlap. User A’s 
talkover is received by user B since tWo codes alloW 
simultaneous RF transmission. Instantaneous poWer is 
doubled during talkover. 

[0099] At step 144, user B stops talking and listens for 
user A. User A begins speaking. User B’s VAD/SS 46 is 
turned ON, and user A’s VAD/SS 46 is turned OFF. 

[0100] At step 146, user B begins speaking While user A 
is speaking. User B’s talkover is received by user A. 

[0101] Steps 140 to 146 are repeated until either user 
hangs up their handset. The system then terminates the call 
session and call connection at step 118. 

[0102] In order to approximate the improvement to capac 
ity of a satellite system using a one-Way channel for pro 
viding tWo-Way communications, a statistical model Was 
developed. As a baseline reference, consider the usual digital 
call structure Where paired parties in a call are not assigned 
the same channel. In a particular spectral band, all the 
transmissions (representing transmissions from one party in 
each paired-call, and from many calls) are in random phase 
With one another, i.e., their periods of activity and silence are 
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unrelated among the calls. A standard method for taking 
advantage of the voice silences When transmitting on rela 
tively “expensive” facilities such as undersea cable and early 
satellites links is using a Time Assignment Speech Interpo 
lation (TASI) System. This technique is feasible only for 
point-to-point trunks and is not feasible for multipoint-to 
multipoint calls. This method, Working in a TDMA-type 
context, buffers calls, samples them in a deterministic 
sequence, and transmits each as openings occur by virtue of 
silences in the voice calls underWay and in actual transmis 
sion. At any one instant only an alloWable number of calls 
are in instantaneous transmission. But as a result of utiliZing 
the silence periods as they occur, the number of calls that 
could be transmitted at a time is considerably more than the 
alloWable instantaneous number, perhaps by a factor of 2 to 
2.5. The circuitry is complex and of considerable expense, 
and is justi?able only because of the greater expense and 
scarcity of the facility itself. 

[0103] Another method includes statistical multiplexing, 
Which to some extent is appropriate for Global Systems for 
Mobile Communications (GSM). In a CDMA system, the 
spectral band in question can handle L voice transmissions 
instantaneously Without stressing its limitations, i.e., it is 
alloWed L channels (power allotments). By alloWing N 
callers to conduct their calls simultaneously, N>>L, the 
capacity is increased accordingly. Because of the voice 
silences in each call, the number actually transmitting at any 
instant is X, 0<X§N. On each call the poWer is suppressed 
during the voice silences. Taking the activity time proportion 
as Afor each call, letting A be ?xed for this example, at any 
instant of time the probability that in any speci?c call the 
voice is active is equal to A. For large N, X is effectively a 
normally distributed variate With mean M=NA and Variance= 
NA(1—A). With standard deviation a equal to the square root 
of the variance, the probability that at any instant the number 
of active voice transmissions is greater than 2.30 above the 
mean is 0.01 and the probability that it is greater than 30 is 
0.0013. 

[0104] For example, With voice activity A=0.5 for N= 170 
and p=85, the probability that the instantaneous number of 
active speakers X is not more than 100 is 99% and the 
probability that the number is not more than 104 is 99.87%. 
Using, instead, the statistic that most voice calls are active 
only 40% of the times corresponding to A=0.4 for N=208 
and p=83.2, the probability that X2100 is 99% and the 
probability that X2104 is 99.87%. Thus, if the number of 
channel allotments L is 100, then With a voice-activity 
percentage of 40% of the time, 208 callers can be on the 
band With a probability of 99% that the instantaneous 
number actively speaking Would not exceed 100. The other 
numbers can be similarly interpreted. 

[0105] It is Worthy to note that for a shared one-Way 
channel, taking 40% voice activity, for each paired-call 
A=0.8, and With N/2 being the number of calls alloWed and 
X/2 the number of calls With voice activity at any instant, for 
N/2=112, the probability that X/2é100 is 99% and the 
probability that X/2>102 is 99.87%. With these same toler 
ances, N=224 is the number of parties that can share the 
band at one time. In this case, a shared one-Way channel is 
used in its deterministic sense, and superimposed on that is 
a modest statistical multiplexing taking advantage of the fact 
that some silences still remain on each assigned channel. 
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[0106] Table 3 provides a summary comparison of the 
satellite system capacity using SCC. The symbols are the 
same as in the teXt: for a CDMA spectral band With 100 
poWer allotments (channels), N is the number of parties that 
can be assigned to that band in order to meet the conditions 
de?ned by the other symbols. The 10% in the ?rst column 
indicated an assumption of 10% voice overlap. NR signi?es 
not relevant, at least for this comparison. Give N as shoWn, 
T and S are determined. VieWed another Way: specify T, as 
shoWn, so that T+100, Whereby the probability is 0.01 that 
at any instant the number of users talking is no more than 
100. Then N folloWs, and N is the number of users that can 
be assigned to the one-Way channel so that X; T With 
Prob=0.99. So, choosing T ?rst in turn determines N (the 
channel “capacity”), Whence N determines S. 

TABLE 3 

N = S, Where 

Number of T, Where Prob = 
% Voice Parties Assigned Prob = 0.9987 
Activity/ to one-Way 0.99 that that 

Method % overlap channel M X 2 T X 2 S 

Standard NR 100 NR NR NR 
SCC 50/0 200 (100 calls) 100 NR NR 
SCC 10% 50/10 186 (93 calls) 93 100 102 
SCC 10% 40/10 220 (110 calls) 88 100 102 
Stat MuX 50 170 85 100 103 
Stat MuX 40 208 83 100 104 

[0107] Satellite systems using CDMA and SCC also offer 
the advantage of enhancing self-echo cancellation. The 
deleterious effects of propagation delay With GEO satellites 
on voice communication are Well recogniZed. Since both 
parties on a call receive the doWn-link transmission simul 
taneously, they both receive the content at the same instant. 
With use of echo cancellation, the voice quality is less 
impaired even With the almost 1/2 second round-trip delay 
inherent With GEOs. The effects of self-echos, hoWever, can 
be further minimiZed using the folloWing techniques. 

[0108] In a system using a single CDMA code to share a 
CDMA channel, the parties could desynchroniZe their use of 
it, or each could delay a replica of their oWn transmission 
and “subtract” it out from the composite received transmis 
sion. The full proper Waveform must be used in the sub 
traction. Cross-correlation betWeen the replica and the 
received transmission can be utiliZed to determine the eXact 
measure of the propagation delay. 

[0109] In a system using tWo CDMA codes to share a 
CDMA channel, the self-returned portion of the received 
transmission is perceived as noise by virtue of the incoher 
ence betWeen the tWo codes. This is similar to the situation 
With voice overlap. As a result, the effects of the delayed 
echo is minimiZed and negligible. 

[0110] It is Worthy to note that propagation delay auto 
matically eliminates the effect of voice overlap When the 
amount is small. Consider ?rst a conversation Where there is 
no delay. Assume that user B causes an overlap on userAby 
beginning an utterance a seconds before A has ?nished. This 
overlap is of duration a. Assume a satellite channel With full 
one-Way delay denoted X. With a GEO satellite, [3z0.25 
second, and a full round-trip delay is 0.5 second. As B 
receives and listens to A’s transmission, B Would tend to 
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interrupt at the same point in the message, Which Would 
again create an overlap of duration a at the tail end of A’s 
current message. But B’s response Would not return to 
ground until [3 seconds later. If oté?, there is no voice 
overlap in the received transmission. This is a good eXample 
of propagation delay eliminating a voice overlap situation. 
Unfortunately, this bene?t is limited by [3, Which may be too 
small for this to be adequately effective in practice. Another 
advantage of propagation delay is that users utiliZing satel 
lite links for voice tend to adapt their speech to the inherent 
delay. They are subtly “trained” by the system. 

[0111] Signaling for SCC Would be accomplished using 
the signaling technique employed by the satellite system 
Where SCC is implemented. For eXample, if a satellite 
system uses separate dedicated signaling channels for sig 
naling, the same Would apply for SCC. In another eXample, 
if a satellite system embeds the signaling With information 
transmissions, the same Would hold true for SCC. 

[0112] SynchroniZation is similar to SCC signaling. 
Where synchroniZation signals are continuously needed, 
either dedicated synchroniZation channels are needed or 
SCC Would have to continue to carry the synchroniZation 
even though the information transmissions of each party in 
the pair are alternately suppressed. This may entail sustain 
ing a small transmission (of the synchroniZation pulses), 
either for short temporal intervals or at a very reduced 
poWer-level sustained all the time and With the synchroni 
Zation signals still spread over the full spectral band. The 
immediate impact in the latter treatment Would be a slight 
reduction in the poWer allotment available for the informa 
tion traf?c in the calls. It is Worthy to note that synchroni 
Zation for satellite systems using CDMA depends in some 
measure upon Whether the system utiliZes synchronous or 
asynchronous CDMA. 

[0113] Table 4 shoWs a summary of features for various 
implementations of SCC using different CDMA coding 
combinations. 

TABLE 4 

Comparative TWo Codes, 1 TWo Codes, 1 
Feature Single Code per User per Direction 

Each user uses 1 1 1 

1 or 2 codes? 
Both parties Yes No Both use both 
use same code? (in different order). 
Voice Overlap: No —— use Yes Yes 

code de-synch. 
neutralizes? 
Self-Echo: code With de-synch. Yes Yes 
neutralizes? 
Satellite No Yes No 
sWitch needed? 

[0114] FIG. 10 illustrates spot-beam coverage for a sat 
ellite system in accordance With one embodiment of the 
invention. Many satellite systems plan on using overlapping 
spot beams to obtain complete coverage of target market 
regions and to optimiZe system capacity through spectrum 
reuse. SCC offers the capability to eXtend the bene?ts of 
ef?cient channel utiliZation and the resulting economic 
advantages across the overlapping beams for users in the 
beam overlap coverage area. 
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[0115] The principle problem in beam overlap is radio 
frequency interference from one beam into the adjacent 
beams. In general, With conventional cellular techniques, the 
spectrum reuse conforms to the seven cell repeat pattern as 
used in most analog and TDMA Wireless systems today. 
With the advent of CDMA methods, frequency reuse 
approaching the theoretical limit is feasible. 

[0116] SCC provides the capability of selecting the most 
appropriate beam on a call by call basis in an overlapping 
beam coverage area. This capability is implemented by 
selecting the appropriate beam (e.g., beam code and polar 
iZation in a CDMA system) to complete an intrabeam call to 
the called party. 

[0117] As indicated in FIG. 10, user Ain the beam overlap 
region can call intrabeam to both user B and user C. 
Assuming a uniform distribution of subscribers Within the 
beam, 35% of the subscribers Within any speci?c beam Will 
have the unique capability of calling intra-beam to an 
adjacent beam; this represents 21% of the total subscribers 
in the total coverage area. If the beam overlap region is 
strategically positioned, this can be used to almost double 
the local calling area of users Within that Zone. 

[0118] FIG. 11 illustrates spot-beam coverage having tWo 
spot beams overlapping in accordance With one embodiment 
of the invention. FIG. 11 shoWs an overlap Zone positioned 
on the NeW York metropolitan area that provides an 
eXtended local calling area across tWo beams. Thus, for 
eXample, NeW Yorkers can call on a beam centered on 
Boston and on one centered on Washington DC. Further 
more, there may be economic reasons and traf?c patterns 
Which suggest a high level of beam overlap. For eXample, 
Where additional traf?c density and calling patterns Warrant 
increased system capacity. 

[0119] Consequently, the degree of beam overlap and 
positions should be treated as deployment variables in any 
satellite system employing SCC. The economic advantages 
of intrabeam SCC can be leveraged using this approach. The 
resulting eXtended local calling area could be an added 
differentiate for any multiple-spot-beam system. 

[0120] Although SCC increases the capacity for satellite 
systems, it also provides additional advantages for satellite 
systems. For eXample, SCC can signi?cantly reduce sWitch 
ing requirements in the satellite, particularly for some 
options. As much of the voice, facsimile and other traf?c can 
be eXpected to be intra-beam, a corresponding proportion of 
the channels on up-link and doWn-link can be paired at the 
outset, so that sWitching to align them is obviated. With 
FDMA, speci?c frequency channels Would be aligned; With 
CDMA the Wider spectral bands (as 10 MHZ) Would be 
aligned. Regardless of Whether up/doWn links are aligned a 
priori, SCC impacts satellite sWitching requirements in 
accordance With its impact on channel capacity itself. By 
assigning paired-users in a voice call to the same channel, 
thereby releasing a channel, the users share the one same 
sWitch for their assigned channel, thereby releasing the 
sWitch associated With the released channel. The sWitching 
demand is halved, just as is the channel capacity require 
ment. Thus, the satellite’s processing requirement is halved, 
or rather the sWitch resource is doubled, as is the channel 
resource. 

[0121] In a satellite system using SCC and having tWo 
CDMA codes With each party having their oWn code, the 
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satellite must do processing With each call in order to map 
an up-link call under one CDMA code to a doWn-link call 
under the other CDMA code. This mapping/sWitching func 
tion must be done continually for the call, decoding and then 
re-encoding each transmission. 

[0122] By using tWo CDMA codes Wherein each code is 
carried forth for the full transmission in its respective 
direction, the mapping is eliminated. The satellite then acts 
as a bent-pipe, With no sWitching/mapping, and thus the 
processing is not needed. Complexity is thus moved from 
the satellite to the ground. Thus, this SCC con?guration 
provides three main advantages: (1) it diminishes the effect 
of voice overlap to simply be a slight additional noise factor; 
(2) at the same time it acts as an echo canceler and eliminates 
the effect of propagation-delayed echo; and (3) it reduces the 
on-board satellite processing/sWitch requirement by dis 
pensing With the need to do CDMA code-mapping betWeen 
paired codes. 

[0123] For any proposed satellite system intended to pro 
vide services that could potentially bene?t from a SCC 
architectural design, clear assessment should be made of 
incorporating SCC features to expand the service potential, 
or to modify the service miX itself in order to maXimiZe net 
revenue based on an optimiZed use of SCC. It is Worthy to 
note that SCC lends itself to better utiliZing eXisting archi 
tectural designs With modest modi?cation. 

[0124] The full equal-accessibility to both ends of the 
same one-Way channel Within a spot beam and its value as 
a capacity multiplier for paired parties in a voice call (other 
traffic types as Well), Where the alternating transmissions are 
concatenated onto a single shared one-Way channel, opens 
the Way for a marked advance in ef?ciency of satellite 
systems. SCC could be designed into a system architecture 
at the outset, or added to established satellite systems. 

[0125] Although SCC provides a capacity doubling in 
system capacity for voice calls and other interactive tWo 
Way communications, SCC is really a capacity multiplier 
concept. For in a teleconference, the capacity in each beam 
is multiplied by the number of participants in that beam. And 
the overall capacity increase for the teleconference may be 
greater than tWo. Or vieWed another Way, just as an ordinary 
SCC voice call requires only one instead of tWo one-Way 
channels, so the teleconference of n speakers requires less 
than n channels, so long as at least 2 participants are in the 
same beam. If all n are in the same beam, then the capacity 
has been increased n-fold, as all of those participants could 
then share the same single one-Way channel Within the 
beam. 

[0126] Although a preferred embodiment is speci?cally 
illustrated and described herein, it Will be appreciated that 
modi?cations and variations of the present invention are 
covered by the above teachings and Within the purvieW of 
the appended claims Without departing from the spirit and 
intended scope of the invention. For eXample, although a 
speci?c satellite system Was used in various embodiments of 
the invention, it can be appreciated that SCC Works With any 
conventional satellite system. Further, although speci?c 
medium access techniques Were discussed for various 
embodiments of the invention, it can be appreciated that any 
medium access technique permitting bandWidth to be shared 
among multiple users can utiliZe the advantages of SCC. 
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What is claimed is: 
1. A method for a satellite system to use a one-Way 

channel to provide interactive tWo-Way communications 
betWeen communication sites located Within a single satel 
lite beam from a satellite, comprising the steps of: 

assigning the one-Way channel to the communication 
sites; 

alternating use of the one-Way channel betWeen the com 
munication sites. 

2. The method of claim 1, Wherein the tWo-Way commu 
nications includes transmissions of information signals from 
a group comprising voice, audio, facsimile, modem, image, 
video and data. 

3. The method of claim 2, Wherein said alternating step 
comprises the steps of: 

monitoring transmissions on the one-Way channel for a 
silent period; 

seiZing the one-Way channel by a communication site 
upon detecting said silent period; and 

transmitting information from said seiZing communica 
tion site using the one-Way channel. 

4. The method of claim 3, further comprising the step of 
suppressing transmission poWer at all receiving communi 
cation sites. 

5. The method of claim 4, Wherein each communication 
site is assigned a loW speed subcode to modulate the 
transmitted information. 

6. The method of claim 4, Wherein the system uses 
CDMA. 

7. The method of claim 6, Wherein the tWo-Way commu 
nication is betWeen a ?rst communication site and a second 
communication site. 

8. The method of claim 7, Wherein said ?rst and second 
communication sites use a shared CDMA code to transmit 
and receive information. 

9. The method of claim 8, Wherein use of said shared 
CDMA code is ?xed. 

10. The method of claim 8, Wherein use of said shared 
CDMA code is desynchronous. 

11. The method of claim 7, Wherein said ?rst communi 
cation site uses a ?rst CDMA code to transmit and receive 
information, and said second communication site uses a 
second CDMA code to transmit and receive information. 

12. The method of claim 7, Wherein said ?rst communi 
cation site uses a ?rst CDMA code to transmit information, 
and a second CDMA code to receive information, and 
Wherein said second communication site uses said second 
CDMA code to transmit information, and said ?rst CDMA 
code to receive information. 

13. The method of claim 1, Wherein there are more than 
tWo communication sites using the one-Way channel. 

14. The method of claim 1, Wherein there are more than 
tWo users using the one-Way channel. 

15. The method of claim 1, Wherein the satellite system 
includes at least one satellite from the group comprising 
geosynchronous earth orbit satellites, mid-earth orbit satel 
lites, loW earth orbit satellites, balloon satellites, and air 
borne platform satellites. 

16. The method of claim 1, further comprising the step of 
suppressing self-echo at a communication site using at least 
one technique from a group comprising CDMA desynchro 
niZation, subtraction, correlation detection and receiver 
shut-off. 
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17. The method of claim 1, Wherein said alternating step 
comprises the steps of: 

receiving a token at a ?rst communication site; 

transmitting information from said ?rst communication 
site using the one-Way channel; 

passing said token to a second communication site after 
said ?rst communication site is ?nished transmitting. 

18. The method of claim 17, further comprising the step 
of suppressing transmission poWer to said second commu 
nication site. 

19. The method of claim 18, Wherein each communication 
site is assigned a loW speed subcode to modulate the 
transmitted information. 

20. The method of claim 18, Wherein said second com 
munication site is prevented from removing said poWer 
suppression until said receiving communication site receives 
said token 

21. The method of claim 18, Wherein a communication 
site having transmission poWer suppressed can remove said 
poWer suppression When said receiving communications site 
has information to transmit. 

22. The method of claim 4, Wherein a communication site 
having transmission poWer suppressed is prevented from 
removing said poWer suppression until said receiving com 
munication site detects a silent period. 

23. The method of claim 4, Wherein a communication site 
having transmission poWer suppressed can remove said 
poWer suppression When said receiving communications site 
has information to transmit. 

24. The method of claim 1, Wherein the system uses at 
least one medium access method from a group comprising 
FDMA, TDMA and CDMA. 

25. An apparatus for a satellite system to use a one-Way 
channel to provide interactive tWo-Way communications 
betWeen communication sites located Within a single satel 
lite beam, comprising: 

means for assigning the one-Way channel to the commu 
nication sites; 

means for alternating use of the one-Way channel betWeen 
the communication sites. 

26. The apparatus of claim 25, Wherein the tWo-Way 
communications includes transmissions of information sig 
nals from a group comprising voice, audio, facsimile, 
modem, image, video and data. 

27. The apparatus of claim 26, Wherein said alternating 
means comprises: 

means for monitoring transmissions on the one-Way chan 
nel for a silent period; 

means for seiZing the one-Way channel by a communica 
tion site upon detecting said silent period; and 

means for transmitting information from said seiZing 
communication site using the one-Way channel. 

28. The apparatus of claim 27, further comprising a means 
for suppressing transmission poWer to said second commu 
nication site. 

29. The apparatus of claim 28, Wherein each communi 
cation site is assigned a loW speed subcode to modulate the 
transmitted information. 

30. The apparatus of claim 29, Wherein the system uses 
CDMA. 
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31. The apparatus of claim 30, wherein the tWo-Way 
communication is betWeen a ?rst communication site and a 
second communication site. 

32. The apparatus of claim 31, Wherein said ?rst and 
second communication sites use a shared CDMA code to 
transmit and receive information. 

33. The method of claim 32, Wherein use of said shared 
CDMA code is ?xed. 

34. The method of claim 32, Wherein use of said shared 
CDMA code is desynchronous. 

35. The apparatus of claim 31, Wherein said ?rst com 
munication site uses a ?rst CDMA code to transmit and 
receive information, and said second communication site 
uses a second CDMA code to transmit and receive infor 
mation. 

36. The apparatus of claim 31, Wherein said ?rst com 
munication site uses a ?rst CDMA code to transmit infor 
mation, and a second CDMA code to receive information, 
and Wherein said second communication site uses said 
second CDMA code to transmit information, and said ?rst 
CDMA code to receive information. 

37. The apparatus of claim 25, Wherein there are more 
than tWo communication sites using the one-Way channel. 

38. The apparatus of claim 25, Wherein there are more 
than tWo users using the one-Way channel. 

39. The apparatus of claim 25, Wherein the satellite 
system includes at least one satellite from the group com 
prising geosynchronous earth orbit satellites, mid-earth orbit 
satellites, loW earth orbit satellites, balloon satellites, and 
airborne platform satellites. 

40. The apparatus of claim 25, further comprising a means 
for suppressing self-echo at a communication site using at 
least one technique from a group comprising CDMA desyn 
chroniZation, subtraction, correlation detection and receiver 
shut-off. 

41. The apparatus of claim 25, Wherein said means for 
alternating comprises: 

means for receiving a token at a ?rst communication site; 

means for transmitting information from said ?rst com 
munication site using the one-Way channel; 

means for passing said token to a second communication 
site after said ?rst communication site is ?nished 
transmitting. 

42. The apparatus of claim 41, further comprising means 
for suppressing transmission poWer to said second commu 
nication site. 

43. The apparatus of claim 42, Wherein each communi 
cation site is assigned a loW speed subcode to modulate the 
transmitted information. 

44. The apparatus of claim 42, Wherein a communication 
site having transmission poWer suppressed is prevented from 
removing said poWer suppression until said receiving com 
munication site receives said token. 

45. The apparatus of claim 42, Wherein a communication 
site having transmission poWer suppressed can remove said 
poWer suppression When said receiving communications site 
has information to transmit. 

46. The apparatus of claim 28, Wherein a communication 
site having transmission poWer suppressed is prevented from 
removing said poWer suppression until said receiving com 
munication site detects a silent period. 
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47. The apparatus of claim 28, Wherein a communication 
site having transmission poWer suppressed can remove said 
poWer suppression When said receiving communications site 
has information to transmit. 

48. The apparatus of claim 25, Wherein the system uses at 
least one medium access apparatus from a group comprising 
FDMA, TDMA and CDMA. 

49. A satellite system using a one-Way channel to provide 
interactive tWo-Way communications betWeen communica 
tion sites located Within a single satellite beam, comprising: 

a receiver at a ?rst communication site for receiving a ?rst 
set of information signals on the one-Way channel, said 
?rst set of information signals being generated by a ?rst 
user using a second communication site; 

a voice activity detector coupled to said receiver for 
detecting said ?rst set of information signals, and 
generating a ?rst detection signal When said ?rst set of 
information signals are detected, and a second detec 
tion signal When said ?rst set of information signals are 
not detected; 

a transmitter for transmitting a second set of information 
signals to said second communication site on the one 
Way channel, said second set of information signals 
being generated by a second user using said ?rst 
communication site; 

a silence poWer suppressor coupled to said voice activity 
detector for receiving said detection signal, and 
coupled to said transmitter for turning poWer to said 
transmitter off in response to said ?rst detection signal, 
and turning poWer to said transmitter on in response to 
said second detection signal. 

50. The system of claim 49, Wherein said second user can 
turn said transmitter on by generating said second set of 
information signals. 

51. The system of claim 49, further comprising a talkover 
blocking device coupled to said transmitter for preventing 
said second user from turning said transmitter on by gener 
ating said second set of information signals. 

52. The system of claim 49, further comprising a self-echo 
suppression device coupled to said receiver for canceling a 
delayed return signal generated by the satellite system When 
said second set of information signals is transmitted. 

53. A satellite system for providing interactive tWo-Way 
communications betWeen a ?rst and second earth station, 
comprising: 

a one-Way channel; 

a shared channel device operably coupled to said one-Way 
channel for alternating use of said one-Way channel 
betWeen the ?rst and second earth station. 

54. The satellite system of claim 53, Wherein each earth 
station has a transmitter and receiver, and Wherein said 
shared channel device comprises: 

a voice activity detector operably coupled to the receiver 
for detecting information signals carried by said one 
Way channel, and for generating an information detec 
tion signal When said information signals are detected; 
and 

a silence poWer suppressor operably coupled to said voice 
activity detector for receiving said information detec 



US 2001/0012758 A1 

tion signal, and suppressing power to the transmitter in 
response to said information detection signal. 

55. The satellite system of claim 54, Wherein said shared 
channel device further comprises a self-echo cancellation 
device coupled to the receiver for canceling a delayed return 
signal generated by the transmitter. 

56. The satellite system of claim 55, Wherein poWer 
suppression to the transmitter can be removed by a user of 
the earth station Where poWer suppression has been imple 
mented. 

57. The shared channel device of claim 56, further com 
prising a talkover blocking device coupled to said transmit 
ter for preventing said user from removing poWer suppres 
sion to the transmitter. 

58. The method of claim 11, further comprising the steps 
of mapping transmissions from said ?rst communication site 
using said ?rst CDMA code to said second CDMA code for 
reception by said second communication site, and mapping 
transmissions from said second communication site using 
said second CDMA code to said ?rst CDMA code for 
reception by said ?rst communication site. 

59. The method of claim 58, Wherein said mapping step 
comprises the steps of: 

receiving at the satellite information from said ?rst com 
munication site using said ?rst CDMA code; 
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decoding said received information; 

encoding said decoded information using said second 
CDMA code; and 

transmitting from the satellite said encoded information 
for reception by said second communication site. 

60. The method of claim 58, Wherein said mapping step 
comprises the steps of: 

receiving at the satellite information from said second 
communication site using said second CDMA code; 

decoding said received information; 

encoding said decoded information using said ?rst 
CDMA code; and 

transmitting from the satellite said encoded information 
for reception by said ?rst communication site. 

61. The apparatus of claim 35, further comprising a sWitch 
for mapping transmissions from said ?rst communication 
site using said ?rst CDMA code to said second CDMA code 
for reception by said second communication site, and map 
ping transmissions from said second communication site 
using said second CDMA code to said ?rst CDMA code for 
reception by said ?rst communication site. 

* * * * * 


