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cific services to areceiver (4) in a satelhite communications network by utilizing
location 1dentification information included in a composite signal transmitted
by a terrestrial repeater (3). A terrestrial repeater receives from a satellite a
composite signal comprising a plurality of time-division multiplexed (TDM)
data channels and retransmits the composite signal with a unique transmitter
identification number which indicates the identity of the repeater (21). Upon
reception of the composite signal from the terrestrial repeater, the receiver deter-
mines the current geographical location of the receiver based on the transmitter
identification number (24). The receiver then compares the current location of
the receiver to header information carried in the data channels to select infor-
mation in the data channels targeted to the geographical location of the receiver
(25). The recerver then provides the selected information to a user of the re-
cerver so that user may access services directed to audiences in the geographic
location of the receiver (26).
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METHOD AND SYSTEM FOR PROVIDING

GEOGRAPHIC SPECIFIC SERVICES IN A SATELLITE

COMMUNICATIONS NETWORK

Field of the Invention

The present invention relates to a method and system for providing
geographic specific services to a receiver in a satellite communications network.
More particularly, the present invention relates to a method and system for providing
geographic specific services to a receiver in a satellite digital audio radio service
(SDARS) network by utilizing transmitter identification information included in a

composite signal transmitted by a terrestrial repeater.

Background of the Invention

Satellite digital audio radio service (SDARS) is a satellite broadcast service
recently approved by the U.S. Federal Communications Commission (FCC) which
provides satellite transmission of digital audio programs to compatible radio
receivers. The radio receivers can be stationary or mobile and are generally
configured to receive composite broadcast signals comprising a plurality of data
channels from satellites as well as terrestrial repeaters.

As shown 1n Figure 1, SDARS provides service to a receiver or subscriber 4
over a nationwide coverage area through the use of two geostationary satellites 1 and
2 and a terrestrial repeater network comprising a plurality of individual terrestrial
repeaters 3. In particular, SDARS employs a spatial and frequency diversity system
wherein one of the geostationary satellites 1 transmits a first signal on one

transmission channel and the other geostationary satellite 2 transmits a second signal
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containing the same program material as the first signal on a second transmission
channel. Upon reception. the first and second signals are stored at the recerver 4 so
that the two channels can be combined. or the program material in the two channels

selected, via suitable receiver circuitry.

The terrestrial repeaters 3 receive the signals from the geostationary satellite
1 or 2. and retransmit the signals using multi-carrier modulation (MCM). The
terrestrial repeaters 3 are used for coverage reinforcement in areas which receive
poor satellite coverage. Signal reception can be disrupted at the receiver 4 due to
physical obstructions which interfere with line of sight (LOS) reception between the
geostationary satellites 1 and 2 and the receiver 4, or service outages. For example.
mobile receivers may encounter physical obstructions when they pass through
'tunnels or travel near buildings or trees that impede LOS signal reception. Service
outages can occur, on the other hand. when noise or cancellations of multipath signal
reflections are sufficiently high with respect to the desired signal.

All of the terrestrial repeaters 3 of the terrestrial repeater network
simultaneously transmit the same data to all subscribers (i.e.. receiver 4) in the
coverage area with the exception that each of the terrestrial repeaters transmits
additional information which allows the receiver to identify the individual terrestrial
repeater from which the currently received signal is originating. In particular, each
terrestrial repeater adds to the retransmitted composite signal a unique transmitter
identification number which is embedded after an MCM synchronization pattern.

Presently. the transmitter identification number is generally used for RF network

coverage analysis and field testing.
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Although the nationwide coverage area comprises a plurality of distinct
seographic areas (e.g.. the northeast. the southwest. and so on), the ability to provide
geographic specific service is not inherent with the above-described system
architecture. That is. all receivers or subscribers receive the same broadcast data
regardless of their geographic location. Accordingly, this inhibits the
transmission/reception of geographically targeted data such a local weather forecasts,
news, advertisements. and so on.

Accordingly. it is an object of the present invention to provide a method and
system for providing geographic specific services to receivers in anl SDARS
network, wherein a receiver can provide different types of broadcast information to a

user based on the geographic location of the receiver.

Summary of the Invention

In accordance with the present invention, a method and apparatus are
provided for transmitting and receiving geographic specific services in a satellite
communications network by utilizing location identification information included in
a composite signal transmitted by a terrestrial repeater. In particular, the terrestrial
repeater receives from a satellite a composite signal comprising a plurality of time-
division-multiplexed (TDM) data channels and retransmits the composite signal
along with a unique transmitter identification number which indicates the identity of
individual repeater. Upon reception of the composite signal from the terrestrial
repeater, a receiver determines the current geographical location of the receiver
based on the transmitter identification number. The receiver then compares the

current location of the receiver to header information of packets or frames carried
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within the data channels to select geographically targeted information in the data
channels. The receiver then provides the selected information to a user of the

receiver so that user may services directed to audiences in the geographic location of

the recelver.

Brief Description of the Drawings

A preferred embodiment of the present invention is described in detail below
with reference to the attached drawing figures, in which:

Figure 1 is a block diagram of a communication system in accordance with a
preferred embodiment of the present invention;

Figure 2 illustrates the format of composite signal in accordance with the
preferred embodiment of the present invention;

Figure 3 is a block diagram illustrating a terrestrial repeater and a receiver 1n
according with the preferred embodiment of the present invention; and

Figure 4 is a flowchart illustrating a method of selecting geographically target

information in accordance with the preferred embodiment of the present invention.

Detailed Description of the Preferred Embodiment

With reference to Figures 1 and 2. the geostationary satellites 1 and 2 and the
terrestrial repeater 3 each transmit a composite signal 10 comprising a plurality of
TDM channels 11. Each of the channels 11 comprises a plurality of multiplexed
data packets 12 comprising a preamble/header 13 and a payload 14 of audio, video

or other data. Alternatively, the multiplexed data packets 12 may be packaged in a
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frame (not shown) comprising a frame header with information regarding the
individual data packets within the frame.
The composite signal 10 transmitted from each of the terrestrial repeaters 3

also includes the unique transmitter identification number which i1s embedded after
an MCM synchronization signal in the header. In particular, the terrestnial repeater
transmitter demodulates the composite signal received from the satellites 1 and 2 and
then. as shown 1n Figure 3. decodes, reformats. and frequency translates the
demodulated bitstream data. In particular. the bits of incoming data are mapped to
MCM carriers, and an inverse Fast Fourier Transfer function 1s performed to move
from the frequency to the time domain. Next, a guard interval time 1s inserted to
protect against inter-symbol interference and eight bits of transmitter 1dentifier
information are added prior to sync/framing information. The entire output 1s routed
to an analog-to-digital (ADC) converter and the ADC output is applied to the
transmitter modulation port. As shown in Figure 4. the inverse process 1s performed
at the receiver including extracting the transmitter identification information (TII).
As discussed in detail below. the receiver 4 uses the transmitter identitication
number to determine the current geographical location of the receiver in order to
select different categories of data to be provided to the user of the receiver based on
the determined geographical location.

In particular. the individual data channels 11 of the composite signal that are
transmitted nationwide by the system have the ability to define. through the use of
header information, which geographical area the data is targeted for. That 1s, the
information contained within each channel 1 | of the composite signal can be

subdivided into a plurality subchannels 15, wherein each of the subchannels 14
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contains information directed to different geographically defined regions. The
intended geographic region of each subchannel 15 is identified by information
contained 1n the packet headers (or frame headers). For example. as shown in Figure
2, a 64 kbps channel 11 can be divided into eight low-rate subchannels 15 (service

5>  components). wherein each subchannel 15 comprises 8 kbps of information and is
targeted tor a different geographic region. It should be noted that since the capacity
of each channel may vary from 8 kbps to 1024 kbps, the number of subchannels
within a particular channel is variable depending on the channel capacity and the
capacity required for each subchannel.

10 With reference to Figure 4, upon reception of the composite signal from the
terrestrial repeater 3. the receiver 4 determines the transmitter identification number
and the current location of the receiver 4 based on the transmitter identification
number (steps 21 and 22). When the receiver 4 1s located in an area of satellite only
coverage (1.e.. no terrestrial receiver signal reception is available), the transmitter

15 1dentification number which was last received by the receiver 1s used (step 23).
Based on the transmaitter 1identification number. the receiver 4 then determines the
current geographical location of the receiver 4 and compares the current location to
the header information carried in the packets comprising the data channel to
determine which information (subchannel) 1s available to the receiver 4 (steps 24

20 and 25). The receiver 4 then provides the selected information within the data
channel to a user of the receiver 4 so that user may access services that are directed
to audiences 1n the geographic location of the receiver 4 (step 26). This teature

would be transparent to the user. Accordingly, the receiver can provide
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geographically targeted broadcast data, such as weather, sports scores,
advertisements and the like. to subscribers.

In order to implement the method of preferred embodiment across multiple
categories or regions, a given channel 11 must be capable of being allocated (e.g., up
to 16 kbps) a predetermined capacity for the transmission of data. This would allow
the simultaneous transmission of weather forecasts for locations throughout the
country 1n order for a given radio to choose and provide forecast information
pertinent to its category or geographic region. For example. four geographic regions
5-8 (Figure 1) are defined so that the terrestrial repeaters within each particular
geographic areas 5-8 would transmit same transmitter identification number
grouping data. This would allow for a nationwide weather channel that would be
assigned the same station number but carried several weather data streams with their
assoclated geographical identifiers. When a user in geographic area 5 tuned to this
channel, the user would only hear the weather information pertinent to geographic

area S (the current location of the receiver).

Similarly, 1t a subscriber 1s listening to sports programming on a national
sports channel, and this channel 1s providing sports scores. the subscriber might only

recelve scores for nationally known teams and small local schools within the
geographical region in which the receiver 1s currently located. The system would
accomplish this by having the service broadcast nationally the scores for local teams

all around the country, tlagging each group with the category for their region.

Another application of the preterred embodiment 1s geographically targeted
advertisements, 1n a subdivided audio signal and/or a service information text,

according to customer demographic or attitudinal traits. For example, a nationwide
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audio program could allocate time for an advertisement, wherein the advertisement
would carry several unique commercial segments with different transmitter
identification number data. In this manner, the subscriber receiver would only

provide the audio for the advertisement relative to his location. Moreover. since

wa

advertisements generally have lower data rate or capacity requirements, they may be
targeted at narrower audiences.

Although the present invention has been shown and described with respect to
preferred embodiment, various changes and modifications within the scope of the

invention will readily occur to those skilled in the art.
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What is claimed 1s:

1. A communications method comprising the steps of:

transmitting a data signal from a transmitter, said data signal comprising a
plurality of data channels and information 1dentifying said transmitter;

receiving said data signal at a receiver; and

selectively providing geographically targeted data contained in one of said
data channels to a user of said receiver based on said information identifying said
transmitter, said data being directed to users within a geographic area corresponding

to the location of said transmitter.

2. The method according to claim 1, wherein said step of selectively
providing data contained 1n one of said data channels comprises determining a
geographical location of said receiver based on said information identifying said
transmitter and selectively providing said data contained in one of said data channels

to a user of said receiver based on said geographical location of said receiver.

3. The method according to claim 2, wherein at least one of said data
channels comprises a plurality of sub-channels corresponding to a plurality of
geographic regions and said step of selectively providing data contained in one of
said data channels further compnses selecting one of said sub-channels based on

said geographical location of said receiver and providing said data contained in said

one of said sub-channels to said user of said receiver.
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4, The method according to claim 3, wherein each of said sub-channels
includes information identifying said geographic regions to which said sub-channels

correspond.

5. The method according to claim 4, said information identifying said
geographic regions to which said sub-channels correspond is provided in headers of

data packets which comprise said sub-channels.

6. A communications method for transmitting and receiving
geographically targeted information in a satellite communications network
comprising a satellite, a plurality of terrestnial repeaters and a receiver, said method
comprising the steps of:

transmitting a composite signal from one of said terrestnal repeaters, said
composite signal comprising a plurality of data channels;

receiving at said receiver said composite signal transmitted from one of said
terrestnal repeaters;

determining at said receiver a geographical location of said receiver based on
information contained in said composite signal; and

selectively providing information contained in one of said data channels to a

user of said receiver based on said geographical location of said receiver.

7. The method according to claim 6, wherein at least one of said
channels comprises a plurality of sub-channels each corresponding to a different

geographic region, and said step of selectively providing information contained 1n

aaaeunED SHEET
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one of said data channels further comprises selecting one of said sub-channels based
on said geographical location of said receiver and providing said information

contained in said one of said sub-channels to said user of said receiver.

8. The method according to claim 7, wherein said composite signal
includes a transmitter identification number which is unique to said one of said
terrestrial repeaters and said step of determining said geographical location of said
receiver comprises determining said geographical location of said receiver based on

said transmitter identification number.

9. The method according to claim 7, wherein each of said sub-channels
includes information identifying said geographic regions to which said sub-channels

correspond.
10. The method according to claim 9, wherein said information
identifying said geographic regions to which said sub-channels correspond 1s

provided in headers of data packets which compnise said sub-channels.

11.  The method according to claim 6, wherein said composite signal

comprises a time division multiplexed (TDM) signal.

12. A communications method for transmitting and receiving

geographically targeted information in a satellite communications network

aaacNED SHEEI
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compnsing a satellite, a plurality of terrestrial repeaters, and a receiver, said method
comprising the steps of:

transmitting a first composite signal from said satellite, said composite signal
comprising a plurality of data channels;

receiving said first composite signal at one of said terrestrial repeaters;

retransmitting said first composite signal from said one of said terrestrial
repeaters as a second composite signal compnsing said plurality of data channels and
information identifying said one of said terrestrial repeaters;

receiving at said receiver said second composite signal transmitted from said
one of said terrestrial repeaters;

determining at said receiver a geographical location of said receiver based on
said information 1dentifying said one of said terrestrial repeaters; and

selecting information contained in one of said data channels based on said
geographical location of said receiver and providing said information to a user of

said receiver.

13.  The method according to claim 12, wherein at least one of said
channels compnses a plurality of sub-channels corresponding to a plurality of
geographic regions, and said step of selecting information contained in one of said
data channels further comprises selecting one of said sub-channels based on said
geographical location of said receiver and providing information contained in said

one of said sub-channels to said user of said receiver.
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14. The method according to claim 13, wherein each of said sub-channels
includes information identifying said geographic regions to which said sub-channels

correspond.

15. The method according to claim 14, wherein said information
identifying said geographic regions to which said sub-channels correspond is

provided in headers of data packets which comprise said sub-channels.

16. The method according to claim 12, wherein said information
identifying said one of said terrestrial repeaters comprises a unique transmitter

identification number.

17. A communications system comprising:

at least one satellite for transmitting a first composite data signal comprising
a plurality of data channels;

at least one terrestnial repeater for receiving said first composite data signal
from said satellite and retransmitting said first composite data signal as a second
composite data signal compnsing said plurality of data channels and information
identifying said terrestnal repeater; and

a receiver for recelving said second composite signal transmitted from said
terrestrial repeater and selectively providing program information contained in one
of said data channels to a user of said receiver based on said information identifying
said terrestrial repeater, said program information being directed to users in a

geographic area corresponding to the location of said terrestnal repeater.

A3 ZBINTH S TET
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18. The comfmmications system according to claim 17, wherein at ]east
one of said channels comprises a plurality of sub-channels corresponding to a
plurality of geographic regions, and said receiver selectively provides information
contained in one of said channels by determining a geographical location of said
receiver based on said information identifying said transmitter, selecting one of said
sub-channels based on said geographical location of said receiver and providing said

information contained in said one of said sub-channels to said user of said receiver.

19. A communications system comprising:

at least one satellite for transmitting a first composite data signal comprising
a plurality of data channels;

at least one terrestrial repeater for receiving said first composite data signal
from said satellite and retransmitting said first composite data signal as a second
composite data signal comprising said plurality of data channels and information
identifying said terrestrial repeater; and

a receiver for receiving said second composite signal transmitted from said
terrestrial repeater and selectively providing information contained in one of said
data channels to a user of said receiver based on said information 1dentifying said
terrestrial repeater, said information identifying said terrestrial repeater comprising a

transmitter identification number which 1s unique to said terrestnal repeater.
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20. A communications method comprising the steps of:

transmitting a data signal from a transmitter, said data signal comprising a
plurality of data channels and information identifying said transmitter;

recerving said data signal at a receiver; and

selectively providing data contained in one of said data channels to a user of
said receiver based on said information 1dentifying said transmitter by determining a
geographical location of said receiver based on said information identifying said
transmitter and selectively providing said data contained in one of said data channels
to a user of said receiver based on said geographical location of said receiver; and

wherein at least one of said data channels comprises a plurality of sub-
channels corresponding to a plurality of geographic regions and said step of
selectively providing data contained in one of said data channels further comprises
selecting one of said sub-channels based on said geographical location of said
receiver and providing said data contained in said one of said sub-channels to said

user of said receiver.

21.  The method according to claim 20, wherein each of said sub-channels
includes information identifying said geographic regions to which said sub-channels

correspond.

22.  The method according to claim 21, said information identifying said
geographic regions to which said sub-channels correspond is provided 1n headers of

data packets which comprise said sub-channels.

NDED SHEE!
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