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FIG 1 is a block schematic of a code switching systemarchitecture; FIG 2
iI's adbl ock schematic of a code division switch; FIG 3 is a block schematic
af a traffic channel recovery circuit which is a sub-conponent of the code
division switch; FIG 4 is a schematic of the traffic matrix included in
the control unit; FIG 5 is a block schematic of downlink code division
multiplexing; FIG 6 is a block schematic of a code division switch with
internodule routing; FIG 7 is block schematic of a downlink code division
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the FIG 5. A code division swtch (nodule A of a plurality of nodules) 501
receitves the CDVA beans 502-1 through 502-N. The output beans of nodule A
and the other nodules (not shown) are applied to a plurality of sumrers
503-1 through 503-N. The out put of the summers 503-1 through 503-N are
controlled by the control unit input 504-1 through 504-N which selects the
traffic channels to be applied to the up3eonversion circuits 505-1 through
505-N, which includes the traffic channels in the appropriate downlink RF
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signal, applied via lead 111. The destination traffic channels are are inserted into
downlink CDMA beams 133 for transmission to specific downlink destinations.
While a satellite application, using an air interface is shown as an
illustrative embodiment, the invention is not limited to satellite communication
systems. The invention is equally applicable to terrestrial communication systems
and to systems using wired and optical connections.
A code division switch, such as shown in FIG. 2 separates uplink traffic
channels from uplink CDMA beams and inserts them in to downlink CDMA beams
having the desired destination. Incoming uplink CDMA modulated RF beams 201-1



for switching traffic channels between a plurality of uplink
ghdAdgaérﬁgk CDMVA nndula?ed 1t F beans of a common RF channel) as clainmed IP
claiml: further including the step of: generating codes for the purpose o
extracting the individual traffic channels according to destination in o
response to a destination control signal. 3. A method for swtching trg I C
channel s between a plurality of uplipk-ﬁnd.domnllnk CDVA nodul ated RF Neans
of a common 1ZF channel, as clained in claim1: THI S SHEEP 1-1AS BEE
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traf fic chdesesibed abont applies tantral sighals téeadhttraffic ER@nkF rebb Ry EIENt 207-1
- to 207-N to recover the traffic channels destined for a particular destination from the
beam formed from the output of that traffic channel recovery circuit.
The beams are formed in the summing circuits 208-1 to 208-N and each
beam is upconverted to RF by the upconversion frequency converters 209-1 to 209-
N resulting in the downlink CDMA modulated RF beams 210-1 to 210-N.
In the illustrative traffic channel recovery circuit of FIG. 3 individual
traffic channels are recovered from the summed beam and segregated into downlink
beams having 4 destination in common with the destination of the traffic channel.
Recovery of the traffic channels is accomplished by the despreading of the applied

summed signal stream with beam and user codes and filtering the desired IF
frequency.

The individual traffic channels are recovered from the summed beam in
the traffic channel recovery circuits which supply a downlink with traffic channels
having a common destination/ A particular embodiment of the Traffic channel
recovery circuit, shown in FIG. 3, receives the summed signal at input 301 and
applies it to a mixer 302 which deoverspreads the summed signal stream with a first
user code suplied by a N-Walsh function generator 311 fed through a base band filter
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included in the desired downlink beam.

A scheme for multiplexing downlink beams is schematically shown in
the FIG. 5. A code division switch (module A of a plurality of modules) 501
receives the CDMA beams 502-1 through 502-N. The output beams of module A
and the other modules (not shown) are applied to a plurality of summers 503-1
through 503-N. The output of the summers 503-1 through 503-N are controlled by
the control unit input 504-1 through 504-N which selects the traffic channels to be
applied to the up conversion circuits 505-1 through 505-N, which includes the traffic
channels in the appropriate downlink RF beams.

A specific system for intermodule routing is shown in the FIG. 6 in
which the bus is suppled by the input circuitry shown in the FIG. 2. The output
scheme includes an identical plurality of traffic channel recovery units "one" through
“L" all connected to different summing circuits 601-1 through 601-N for forming
downlink beams each directed to a different downlink module for further
transmission.

The arrangement for forming a beam with the traffic channels all having
a destination in common with a particular beam "j" is shown in the FIG. 7 The traffic
channels selected by traffic channel recovery circuits 701-1 through 701-N are
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The invention claimed is:

1. A method for switching traffic channels between a plurality of uplink
and downlink CDMA modulated RF beams of a common RF channel, each traffic
channel being uniquely identified by an orthogonal code and a beam code:

downconverting the uplink CDMA modulated RF beams into uplink
CDMA modulated IF beams;

overspreading each CDMA modulated IF beam with a new orthogonal
code having a rate N times higher than a spreading rate of the uplink CDMA
modulated RF beams;

summing all of the uplink CDMA modulated IF beams into a single
combined IF stream;

extracting the individual traffic channels, according to their destinations
from the single combined IF stream; by:

?

de-overspreading the single combined IF stream with an orthogonal
code, despreading with the beam code, and despreading with the orthogonal code to
recover the individual traffic channels, and filtering at the IF frequency;

respreading with a downlink beam code and with a downlink orthogonal
traffic channel code;

combining all CDMA IF traffic channels into a plurality of downlink
CDMA modulated IF beams with a commonality of destination between the CDMA
modulated beams and the traffic channels they include:;

upconverting each one of the plurality of downlink beams into a
downlink CDMA modulated RF beam carrying selected traffic channels to their

intended destination in common with a destination of the downlink CDMA
modulated RF beam.

2. A method for switching traffic channels between a plurality of uplink
and downlink CDMA modulated RF beams of a common RF channel, as claimed in
claim 1:

further inéluding the step of:
generating codes for the purpose of extracting the individual traffic
channels according to destination in response to a destination control signal.

3. A method for switching traffic channels between a plurality of uplink
and downlink CDMA modulated RF beams of a common RF channel, as claimed in
claim 1;
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4. A method for switching traffic channels between a plurality of uplink
and downlink CDMA modulated RF beams of a common RF channel, as claimed in
claim 1: ,

further including the step of;
storing destination control signals in a matrix array used for generating

the destination control signals in response to matrix entries Tij of sums of uplink i
and downlink j CDMA modulated beams.

S. A CDMA switch for switching traffic channels between a plurality of
uplink and downlink CDMA modulated RF beams of a common RF channel, where
each traffic channel is uniquely identified by an orthogonal code and a beam code;

first frequency conversion means for receiving uplink CDMA modulated
RF beams and downconverting the uplink CDMA modulated RF beams into uplink
CDMA modulated IF beams;

overspreading means connected to an output of the first frequency
conversion means and overspread each CDMA modulated IF beam and receive as
spreading input a new orthogonal code having a rate N times higher than a spreading
rate of the uplink CDMA modulated RF beams;

summing means connected to receive all overspread CDMA modulated
IF beams and sum all of the overspread uplink CDMA modulated IF beams into a
single combined IF stream; .

traffic channel recovery means for receiving the single combined IF
stream and extracting the individual traffic channels, according to their destinations,
from the single combined IF stream; including;

de-overspreading means connected to receive the single combined IF
stream and de-overspread the single combined IF stream with an orthogonal code,

despreading means connected for despreading an output of the de-
overspreading means with a beam code, and further despread it with an orthogonal

code to recover the individual traffic channels, and a filter to filter it at the IF
frequency;
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respreading means connected for respreading an output of the filter with
a downlink beam code and with a downlink orthogonal traffic channel code;

signal combining means connected for combining all CDMA IF traffic
channels into a plurality of downlink CDMA modulated IF beams with a

commonality of destination between the CDMA modulated beams and the traffic
channels they include;

|(40s§9?-‘r:no%s BEY:N
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second frequency conversion means connected for upconverting each
one of the plurality of downlink beams into a downlink CDMA modulated RF beam
carrying selected traffic channels to their intended destination in common with a
‘destination of the downlink CDMA modulated RF beam.

6. A code division switch for switching traffic channels between a

plurality of uplink and downlink CDMA modulated RF beams of a common RE
channel, as claimed in claim 5:

further including:

a code generator connected to the traffic channel recovery means and
generating codes for the purpose of extracting the individual traffic channels
according to destination in response to a destination control signal.

7. A code division switch for switching traffic channels between a

plurality of uplink and downlink CDMA modulated RF beams of a common RF
channel, as claimed in claim 5:

further including:
a Walsh function generator for generating and connected for applying
an N chip Walsh function to overspread the uplink CDMA modulated IF beam

8. A code division switch for switching traffic channels between a
plurality of uplink and downlink CDMA modulated RF beams of a common RF
channel, as claimed in claim 5:

further including:
a memory for storing destination control signals in a matrix array used

for generating the destination control signals in response to column and row sums of
uplink and downlink CDMA modulated beams.

9. A method for switching traffic channels between a plurality of uplink
and downhnk spread spectrum modulated beams; comprising the steps of’
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traffic signals eac umquely de ned by an indi

expanding all uplink CDMA beams by overspreading and combining
into one CDMA stream;

a plurality of receivers of downlink CDMA beams derived from the

CDMA stream containing message type traffic signals each uniquely identified by
one of the individual code space locus;

11. A method of switching a channe! from an incoming spread spectrum
beam to an outgoing spread spectrum beam: comprising the steps of:
coding each channel in the incoming spread spectrum beam in a manner
to enhance channel separation and reduce interference between individual channels
contained within the beams; .
recovering individual traffic channels and combining pluralities of

channel beams into outgoing spread spectrum beams each having a destination in
common with the channels it contains.

12. A method of switching a channel from an incoming spread spectrum
beam to an outgoing spread spectrum beam: as claimed in claim 11;
comprising the steps of:
the coding of each channel in the incoming beam including the step of
overspreading each incoming beam.



