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(54) [Title of the Invention] Communication Control Method
(57) [Abstract]

[Purpose] To provide a communication control
method that can change the error control method
for information signals in response to changes in
the characteristics of the communication channel,
and that can perform efficient reception
processing.

[Constitution] A receiver stores a received known
bit sequence A of received signals in a received
known bit sequence storage area, performs an
exclusive OR operation (1) on a known bit
sequence A' stored beforehand in the known bit
sequence storage area and the received known bit
sequence A, and stores the operation result (2) in
an operation result storage area. When there are
no errors in the received known bit sequence, the
operation result (2) is all 0s, and when there is an
error, the bit corresponding to the erroneous bit is
1. The error control method for information signals
is changed in response to the characteristics of the
communication channel determined based on the
count result for the number of 1 bits in the
operation result (2), and the method that is most
suitable  for the characteristics of the
communication channel is used.
[Claim]



[Claim 1]

A communication control method for a communication system that conducts communication using
signals in which a known bit sequence is appended to information signals containing one or more error
control codes, the communication control method characterized in that a receiver having a means for
counting the number of error bits in the known bit sequence during reception changes the error control
method for the information signals in response to the number of error bits.

[Claim 2]

The communication control method according to claim 1, wherein the known bit sequence is composed
of frame synchronizing signals.

[Claim 3]

The communication control method according to claim 1, wherein the known bit sequence is a bit
sequence inserted in a middle portion of the information signals.

[Detailed Description of the Invention]
[0001]
[Field of Industrial Applicability]

The present invention relates to a communication control method, and more specifically to a
communication control method that is effective in environments in which communication channel
characteristics change.

[0002]
[Prior Art]

If communication were conducted using a communication channel with ideally good characteristics, the
information signals sent from a transmitter would be reproduced by a receiver without error. In practice,
however, such an ideal situation never occurs, and some degree of error occurs.

[0003]

In addition, the characteristics of the communication channels change from time to time due, for
example, to changes in the surrounding environment, and the frequency of error occurrence also
changes, which is particularly noticeable in wireless communications. Therefore, in digital
communication, redundant bits are added to information signals to detect and correct bit errors in the
information signals that have occurred over the communication channel.

[0004]

Typical error detection codes include parity checking codes, which can detect odd-valued errors, and
BCH codes, which is a cyclic code used as an error correction code, and both of these are commonly
used. A combination of error control codes is also commonly used, such as a method in which the
information signals are parity check encoded and then BCH encoded.

[0005]
[Problem to Be Solved by the Invention]
When determining the error control method to be used in a communication system, it is better to select

codes with high capability for error de-tection and error correction, after taking into account situations
in which communication channel characteristics deteriorate, so that the information will be more reliable.



However, in general, when decoding codes with high capability, the amount of computation required
tends to increase and the processing tends to become more complex.

[0006]

It is an object of the present invention to solve the problem described above by providing a
communication control method that can change the error control method for information signals in
response to changes in communication channel characteristics and can perform efficient reception
processing.

[0007]
[Means for Solving the Problem]

In order to realize this object, the present invention is a communication control method for a
communication system that conducts communication using signals in which a known bit sequence is
appended to information signals containing one or more error control codes, the communication control
method characterized in that a receiver having a means for counting the number of error bits in the
known bit sequence during reception changes the error control method for the information signals in
response to the number of error bits.

[0008]

The known bit sequence may be composed of frame synchronizing signals, and the known bit sequence
may be a bit sequence inserted in a middle portion of the information signals.

[0009]
[Operation]

In the present invention, the characteristics of a communication channel can be detected from the
number of error bits in the received known bit sequence, and the error control method for the
information signals can be changed in response to these detected characteristics, making efficient
reception processing possible.

[0010]
[Examples]

The present invention will be now be described in greater detail with reference to examples. FIG. 2
shows an example of the conceptual configuration of the signals used in a communication system
employing the method of present invention. The signals consist of a known bit sequence A and BCH-
encoded information signals B, which are predetermined for the transmitter and the receiver.

[0011]

The receiver is provided with a means for counting the number of error bits in the known bit series A
prior to performing error control on the received signals. This processing will now be explained using
FIG. 1. First, the received known bit sequence A in the received signals is placed in a received known
bit sequence storage area. Next, an exclusive-OR operation (1) is performed on a stored known bit
sequence A', which has been stored in the known bit sequence storage area in advance, and the received
known bit sequence A in the received known bit sequence storage area, and the result of this operation
(2) is placed in the operation result storage area.

[0012]
If there is no error in the received known bit sequence A, the bits in the operation result (2) are all set

to 0 in the operation result storage area, but if there is an error, the bit in the operation result (2) in the
operation result storage area corresponding to that error bit is set to 1. Therefore, in order to know the



error bits in the known bit sequence A in FIG. 2, it is sufficient to count the number of 1 bits in the
operation result (2) that is placed in the operation result storage area in FIG. 1.

[0013]

Here, the characteristics of a communication channel are deemed to be good when the value of this
count result is small, and conversely, bad when the value is large. In general, digital communication
uses signals consisting of bit synchronizing BS signals, frame synchronizing FS signals, and information
signals B, as shown in FIG. 3 (a). If frame synchronizing signals FS are used as the known bit sequence
A to detect the characteristics of a communication channel, the count of error bits in the known bit
sequence A can be performed at the same time as the frame synchronization determination.

[0014]

If a known bit sequence A is inserted between the information signals B1 and B2 as shown in FIG. 3 (b),
the averaged characteristics can be determined when communication channel characteristics change
rapidly, compared to when the known bit sequence A is placed at the front or back of the signals. BCH
codes applied to information signals B for this example are well known as error correction codes, but
they can also be used as error detection codes. Here, the number of detectable bits has a value larger
than the number of correctable bits, making processing simpler than in error correction.

[0015]

Therefore, by varying the error control method in response to the characteristics of a communication
channel, efficient reception processing can be realized. Table 1 shows an example of changes to the
error control method.

[0016]

[Table 1]

Number of error bits in a
known bit sequence

Error control method

0 Error detection
1 Error correction
2 Error detection
3 or more Information signal rejection

[0017]

In the case shown in Table 1, when the number of error bits in the known bit sequence A is zero and
the communication channel characteristics are considered very good, the received information signals
B are considered to have almost no errors, so an error control method with error detection only is used.
Next, when the communication channel characteristics are such that the number of error bits in the
known bit sequence A is 1, an error control method with error correction is used. However, this is
conditional on errors occurring in the received information signals B that do not exceed the error
correction capability of the BCH codes.

[0018]

When the number of error bits in the known bit series A sequence is 2 and errors occur in the received
information signal B that exceed the error correction capability of the BCH codes, error correction is
prevented so error detection is performed again. When the characteristics of a communication channel
are very poor and the number of error bits in the known bit sequence A is 3 or more, the received
information signals B are not decoded and are rejected because they are considered unreliable due to
the number of errors in the received information signals B.

[0019]



The example in Table 1 is only one way to change the error control method, and the present invention
is not limited to the case shown in Table 1. Needless to say, other methods can be used. Also, the error
control methods that can be used are not limited to those in the example shown in Table 1.

[0020]
[Effect of the Invention]

The present invention is able to provide a communication control method for a communication system
that conducts communication using signals in which a known bit sequence is appended to information
signals containing one or more error control codes, the communication control method characterized in
that a receiver having a means for counting the number of error bits in the known bit sequence during
reception changes the error control method for the information signals in response to the number of
error bits. Because the error control method for the information signals can be changed in response to
the detected characteristics, the effect is that the reception processing can be performed efficiently.

[Brief Description of the Drawings]
[FIG. 1]

FIG. 1 is a diagram used to explain the conceptual signal processing flow in an example of the present
invention.

[FIG. 2]

FIG. 2 is a diagram used to explain a configuration for the signals in a communication system using this
signal processing flow.

[FIG. 3]

FIG. 3 (a) is a diagram used to explain another example of a configuration for the signals in a
communication system using this signal processing flow, and FIG. 3 (b) is a diagram used to explain yet
another example of a configuration for the signals in a communication system using this signal
processing flow.

[Key to the Drawings]

A Received known bit sequence
A’ Stored known bit sequence
(1) Exclusive OR operation

(2) Operation result
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[Procedural Amendments]

[Date Submitted] August 3, 1992
[Procedural Amendment 1]

[Name of Amended Document] Specifications
[Name of Amended Item] 0004

[Method of Amendment] Revision

[Content of the Amendment]

[0004]

Typical error detection codes include parity checking codes, which can detect odd-numbered errors, and
BCH codes, which is a cyclic code used as an error correction code, and both of these are commonly
used. A combination of error control codes is also commonly used, such as a method in which the
information signals are parity check encoded and then BCH encoded.

[Procedural Amendment 2]

[Name of Amended Document] Specifications
[Name of Amended Item] 0005

[Method of Amendment] Revision

[Content of the Amendment]

[0005]
[Problem to Be Solved by the Invention]

When determining the error control method to be used in a communication system, it is better to select
codes with high capability for error detection and error correction, after taking into account situations
in which communication channel characteristics deteriorate, so that the information will be more reliable.
However, in general, when decoding codes with high capability, the amount of computation required
tends to increase and the processing tends to become more complex.

[Procedural Amendment 3]

[Name of Amended Document] Specifications
[Name of Amended Item] 0012

[Method of Amendment] Revision

[Content of the Amendment]

[0012]

If there is no error in the received known bit sequence A, the bits in the operation result (2) are all set
to 0 in the operation result storage area, but if there is an error, the bit in the operation result (2) in the
operation result storage area corresponding to that error bit is set to 1. Therefore, in order to know the
number of error bits in the known bit sequence A in FIG. 2, it is sufficient to count the number of 1 bits
in the operation result (2) that is placed in the operation result storage area in FIG. 1.

[Procedural Amendment 4]

[Name of Amended Document] Specifications
[Name of Amended Item] 0014

[Method of Amendment] Revision

[Content of the Amendment]

[0014]

If a known bit sequence A is inserted between the information signals B1 and B2 as shown in FIG. 3 (b),
the averaged characteristics can be determined when communication channel characteristics change
rapidly, compared to when the known bit sequence A is placed at the front or back of the signals. BCH
codes applied to information signals B in this example are well known as error correction codes, but



they can also be used as error detection codes. Here, the number of detectable bits has a value larger
than the number of correctable bits, making processing simpler than in error correction.

[Procedural Amendment 5]

[Name of Amended Document] Specifications
[Name of Amended Item] 0017

[Method of Amendment] Revision

[Content of the Amendment]

[0017]

As shown in Table 1, when the number of error bits in the known bit sequence A is zero and the
communication channel characteristics are considered very good, the received information signals B are
considered to have almost no errors, so an error control method with error detection only is used. Next,
when the communication channel characteristics are such that the number of error bits in the known bit
sequence A is 1, an error control method with error correction is used. However, this is conditional on
errors occurring in the received information signals B that do not exceed the error correction capability
of the BCH codes.
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