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That 1s, in a data block between adjacent parity bits (o), ‘the‘number

of "1" bits is counted so that the value of the parity bit is determined
depending on sthether the "1" bit number is odd or even (transmitting
station). In the receiving station, the number of "1" hits is counted
between adiacent parity bits {P) and the valuecf the parify bit transmitted
from the transmitter 1s compared with the value of the‘parity-bit obtained
fn the recelver to determine the absence of error when‘coincfdence ocecurs
but determine the presence of error when non-colncidence occurs. in this

manner, the quality in the transmission path is mon{tored.
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(10) 595560
CLatm
1. A channel switching system in a digital radio

communication system using at least two regular channel
and two or more standby channels for transmitting a test
signal therethrough in the standby condition, thereby
permitting said regular channel to be synchronously
switched to one of said standby channels,
said channel switching system comprising at the
receiving side of saiAd digital communication system:
control signal generator means operating so that
when two or more standby channels are in standby condition
it generates a control signal to designate them in turn,
and when only one standby channel is in standby condition,
it generates a contLol signal to designate the channel,
synchronizing switching means for selectively
outputting said test signal transmitted via each of said
standby channels designated by said control signal, and
standby chunnel monitoring means for detecting an
output from said synchronizing switching means to monitor
_ (s herein Aafined)
the communication qualitx&of the standby channel placed in

standby condition on the basis of the result detected.
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Abstract of the Disclosure

In a digital radio communication system using at
least two regular channel and two or more standby channels
for transmitting a test signal therethrough in the standby
condition thereby permitting the regular channel to be
synchronously switched to one of the standby channels, the
improvement wherein a channel switching system for
monitoring the standby channels is provided at the
receiving side of the digital communicaton system with:
control signal generator means operating so that when two
or more standby channels are in standby condition, it
generates a control signal to designate them in turn. and
whan only one standby channel is. in standby condition, it
generates a control signal to designate the channel;
synchronizing switching means for selectively outputting
the test signal transmitted via each of the standby
channels designated by the control signal; -and standby
channel monitoring means for detecting an output from the
synchronizing switching means to monitor the communication
quality of the standby channel placed in standby condition

on the basis of the result detected.
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Background of the Invention

The present invention relates to a channel
switching system, and more particularly to a channel
switching system used in a digital radio communication
system having two or more standby channels.

There are many instances where radio
communicatian systems are configured as regular/standby
channel systems provided with one or more standby channels
in order to relieve break or interruption of the regular
channel which may be caused by fading.

Ordinarily, digital radio communication systems
which have adopted the regular/standby channel system
function not only to effect channel switching using
coaxial switches but also to effect synchronizing
switching [as disclosed in the Japanese patent publication
No. 143850/80 (Tokkaisho No. 55-143850)] using a
transmitting switching circuit comprising electronic
circuits provided on the transmitting side and a
synchronizing switching circuit provided on. the receiving
side, thus to prevent occurrence of code errors due to
instantaneous interruption at the time of channel
switching.

In the regular/standby system, a test signal is

- 1R~
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caused to be transmitted via the standby channel placed in
standby condition to detect, on the receiving side, the
test signal which has been transmitted, thereby to monitor
communication quality of the standby channel.

In most cases, the conventional regular/standby
channel systems used in the digital radio communication
systems had employed N to 1 (N:1) system having one
standby channel with respect to N regular channels.
However, according as the requirement of the channel
reliability advances highly, N:2 regular/standby systems
have been recently proposed.

In the digital radio communication system having
two or more standby channels, two cases are conceivable in
connection with the number of standby channels placed in
standby condition. First case is that two or more standby
channels are in standby condition. Second case is that
only one standby channel is in standby condition. In the
prior art, there has not been yet proposed a channel
monitoring system which always monitors the communication
quality of each standby channel placed in standby.
condition in accordance with the above two cases.

Summary of the Invention

An object of the present invention is to provide
a channel switching system which has eliminated the
drawbacks encountered with the above-mentioned prior art.

To achieve this object, the present invention

provides a channel switching system in a digital radio

L~
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communication system using at least two regular channel
and two or more standby channels for transmitting a test
signal therethrough in the standby condition thereby
permitting the regular chgnnel to be synchronously
switched to one of the standby channels comprising at the
receiving side of the digital communication system:
control signal generator means operating so that when two
or more standby channels are in standby condition, it
generates a control signal to designate them in turn, and
when only one standby cha;nel is in standby condition, it
generates a control signal to designate the channel;
synchronizing switching means for selectively outputting
the test signal transmitted via each of the standby
channels designated by the control signal; and standby
channel monitoring,means for detecting an output from the
synchronizing switching means to monitor the communication
(as herevn desrined
qualitngf the standby channel placed in standby condition
on the basis of the result detected.

Brief description of the Drawings

In the drawings;

Fig. 1 is a block diagram illustrating a
transmitting unit common to first and second embodiments
according to the present invention, '

Fig. 2 is a block diagram illustrating a
receiving unit in the first embodiment, and

Fig. 3 1is a block diagram illustrating a

receiving unit in the second embodiment.
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Detailed description of the preferred Embodiments

Preferred embodiments of a channel switching
system according to the present invention applied to a
digital radio communication system having two standby
channels will be described in detail.

Figs. 1 and 2 illustrate a transmitting unit 1
and a receiving unit 2 constituting a first embodiment of
a channel switching system according to the present
invention, respectively. The transmitting unit 1 shown in
Fig. 1 comprises hybrid circuits 101 and 102 which
respectively divide bipolar input signals S101 and S102
transmitted from a multiplex/demultiplexer unit (not
shown) into two signals to output respective two signals
thus divided therefrom, a test signal generator 105 which
outputs a test signal S105 obtained as a specified bipolar
pattern, coaxial switches 103 and 104 controlled by a
transmitting switching control unit 111 to select either
inputs from the hybrid circuits 101 and 102 or an input
from the test signal‘generatbr 105 to output the selected
one or ones. The transmitting unit 1 further comprises a
transmitting code processing circuit 106 which converts an
output signal from the coaxial switch 103 to a unipolar
signal, applies speed conversion thereto, inserts
additional bits, e.g., frame synchronization signal and
parity check bits scrambles the additional bit inserted
signal, and further divides the scrambled signal into two

signals to output them therefrom, transmitting code
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processing circuits 107 and 108 which process the output
signals from the hybrid circuits 101 and 102 to divide the
processed signal into three signals and to output them
therefrom, as in a manner silimar to the processing in the
transmitting code processing circuit 106, respectively,
transmitting switching circuits 109 and 110 which input
the output signals from the transmitting code processing
circuits 106, 107 and 108 to select one of these three
inputs on the basis of the control by a control signal
S111 from the transmitting switching control unit 111 to
output the ;elected ones as modulated input signals S109
and S110, respectively, a transmitter 112 which inputs the
modulated signals S109 and S110 from the transmitting
switching circuité 109 and ilO, and a transmitter 113
which inputs the modulated signals S107 and S108 which are
not supplied to the transmitting swithching circuits 109
and 110. Output terminals of the transmitters 112 and 113
are connected to standby channels SPl and SP2, and regular
channels SYS1 and SYS2, respectively.

The receiving unit 2 shown in Fig. 2 comprises
frame synchronizing circuits 205 and 206 which input
demodulated signals S201 and S202 correspon@ing to output
signals from receivers 201 and 202 provided on the standby
channels $Pl and SP2 to carry out the frame
synchronization and the parity check to detect degradation
of code error rate; respectively, and to divide these

input signals into three signals to output them therefrom,
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respectively; frame synchronizing circuits 207 and 208
which input demodulated signals S203 and 5204
corresponding to outputs from receivers 203 and 204
provided on the regular channels SYS1 and SYS2 to
regenerate the frame synchronization signal and detect the
degradation of the code error rate in a manner similar to
the processing in the frame synchronizing circuits 205 and
206, respectively, and to directly output respective input
signals therefrom; a synchronizing switching circuit 209
which inputs the output signals from the frame
synchronizing circuits 205 and 206 to select either of
these two inputs on the basis of the control by a control
signal S221 from a control signal generator 221 and to
output the selected one therefrom; a synchronizing
switching circuit 210 which inputs the output signals from
the frame synchronizing circuits 205, 206 and 207 to
select one of three inputs on the basis of the control of
a control signal from a receiving switching control
circuit 220 and to output the selected one.therefrom; a
synchronizing switching circuit 211 which inputs the
output signals from the frame synchronizing circuits 205,
206 and 208 to select one of these three inputs on the
basis of the control signal from the receiving switching
control circuit 220 and to output the selected one
therefrom; receiving code processing circuits 213, 214 and
215 which descramble the output signals from the

synchronizing switching circuits 209, 210 and 211 to
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eliminate the additional bits from the descrambled
signals, apply speed conversion thereto, convert the speed
converted signals into bipolar signals, and output them
therefrom, respectively; a coaxial switch 218 contrclled
by a receiving switching control unit 220 to select either
of the output signals from the receiving code processing
circuits 213 and 214 to output the selected one as an
output signal S218, and to transfer an output signal S213
from the receiving code processing circuit 213 to a
coaxial switch 219then the output signal of the receiving
code processing circuit 213 is selected; the coaxial
switch 219 controlled by the receiving switching control
unit 220 to select either of output signals from the
receiving code processing circuit 215 and the coaxial
switch 218 and outﬁut the selected one as an output signal
S219, and to output the signal S213 to a test signal
detector 223 when the output signal from the raceiving
code processiﬁg circuit 215 is selected; the test signal
detector 223 which inputs the signal S213 from the coaxial
switach 219 to output a detection signal S223 therefrom;
the control signal generator 221 which inputs the
condition signal S220 from the receiving switching control
unit 220 to output the control signal S221 mentioged
above; and a standby channel monitoring circuit 222 which
inputs the detection signal S223 and the control signal
S221 to monitor the communication guality of the standby

channels.
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The operation of the channel monitoring circuit
according to the first embodiment shown in Figs. 1 and 2
will be ncw described.

Initially, an explanation will be made in
connection with the case where all channels are in normal
condition.

In this case, the signals S101 and S102 are input
to the transmitfting code processing circuits 107 and 108
through the hybrid circuits 101 and 102, respectively. 1In
the processing circuits 107 and 108, they are converted to
the modulated signals S107 and S108 and are transmitted
via the regular channels SYSl‘and SYS2 from the
transmitters 112 and 113, respectively. Thus demodulated
signals 5203 and S204 which are output from the receivers
203 and 204 provided on the regular channels SYl1 and SY¥YS2
are delivered to the synchronizing switching circuits 210
and 211 through the frame synchronizizsg gizeuits 207 and
208, respectively. Then, signals selectively output from
these circuits 210 and 211 in accordance with the control
signal from the receiving switching control unit 220 are
converted to the signals S218 and S219 at the receiving
code processing circuits 214 and 125, respectively. The
signalé thus obtained are output to a multiplexer/
demultiplexer (not shown) on the receiving side.

On the other hand, the test signal S105 from the

test signal generator 105 (Fiy. 1) is delivered to the

transmitting code processing circuit 106 through the
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coaxial switches 104 and 103. At the transmitting code
processing circuit 106, the test signal S105 is subjected
to the signal conversion and then is input to the both
transmitting switchirg circuits 109 and 110. Thus, the
signals selected at the transmitting switching circuits
109 and 110 are output as the modulated signals S109 and
S110 to the transmitter 112, respectively. They are
transmitted via the standby channels SPl and SP2 from the
transmitter 112. The demodulated signals from the |
receivers 201 and 202 provided on the standby channels SPl
and SP2 are input to the synchronizing switching circuit
209 through the frame synchronizing circuits 205 and 206.
The control signal generator 221 detects that both the
standby channels SPl and SP2 are in standby condition on
the basis of the channel condition signal S220 from the
receiving switching control unit 220 to control the
synchronizing switching circuit 209 using the concinl
signal S$221, thus allowing the circuit 209 to effect
synchronizing switching operation, thereby to output by
turns the output signals from the frame synchronizing
circuits 205 and 206 at a fixed time period. The output
from the circuit 209 is converted to a signal S213 at the
recelving code procegsing circuit 213. This signal $213
is output to the test signal detector 223 through the
coaxial switches 218 and 219. The signal S213 corresponds
to a signal obtained by sivitching by turns the test signal

§105 transihitted via the standby channel SPl and the test
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signal S105 transmitted via the standby channel SP2. When
the test signal detector 223 detects the signal S218, it
outputs the detegtion signal S223. The standby channel
monitoring circuit 222 samples the detection signal S223
using the ccntrol signal S221 from the control signal
generator 221 in synchronism with the switching operation
at the synchronizing switching circuit 209, thereby to
monitor by turns the communication quality of the standby
channels SP1 and SP2.

Then, an explanation will be made in connection
with the case yhere when code error rate of the actually
used channel SYS1 degrades due fading etc., the regular
channel SYS1 is switched to the standby channel SP1l on the
basis of the synchronizing switching operation.

When the receiving switching c¢ontrol circuit 220
has detected the above degradiation, it outputs the
control signal S220 serving as the command for switching
the regular channel SYSi to the standby channel SPl. The
synchronizing switching circuit 210 is provided with a
select switch responsive to the control signal S220 to
selectiely output either of the output signals from the
frame synchronizing circuits 205 and 206, and a
synchrohizing switch for synchronously switching the
output signals from the frame synchronizing cirquik 207
and the output signal from the select switch, Likewlse,
the synchronizing switching circuit 211 iy providzd with a

select switch having the same furnstion #

- 10 -
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and a synchronizing switch for synchronously switching the
output signal from the frame synchronizing circuit 208 and
the output signal from the select switch. The switching
command controls the select switch of the synchronizing
switching circuit 210 thereby allowing it to selectively
output the output signal from the frame synchronizing
circuit 205. The switching command is alsc sent to the
transmitting switching control unit 111 of the
transmitting unit 1. Responding to this switching
command, th? transmitting switching control unit 111
controls the transmitting switching circuit 109, thereby
allowing it to selectively output the output signal from
the transmitting code processing circuit 107. As a
result, the output signal from the transmitting code
processing c¢ircuit ‘07 is parallely transmitted via the
regular channel SYS1l and the standby channel SPl. 1In this
instance, there is the possibility that the
synchronizatidn of the frame synchronizing circuit 205 is
transiently disturbed due to the swithcing operaion of the
transmitting switching circuit 109. Accordingly, after it
is confirmed that the synchronization has been recovered
and the code error rgte has become nyrmal, the receiving
swithcing control circuit 220 controls the synchrbnizing
switch provided in the syauhivonizing switching cireuit
210, allowing it to effect synchronizing switching
operation. By this switching operation, the input of the

receiving code processiry circuit 214 is switched from the

- 11 -
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output of the frame synchronizingfcircuit 207 which has
been input until now to the'output of the frame
synchronizing circuit 205, i.e., the signal which has been
transferred via the standby:channel SPl. Thus, the
channel switching is completead.

In this case, the test signal S105 is transmitted
via only the standby éhannél SP2. The control signal
generator 221 detects by the channel condition signal 5220
that the comhand for'switching the regular charmel SYS1 té
the standby éhénnel SP1 has been issued, a~4 then deliyers
the control signal S221 to the synchronizing switching
CirCuiE 209 to control it, thereby causing it to outpuﬁ
only the output signal from the frame synchronizing

circuit 206. As a result, only the test signal S105 which

‘has been transmitted via the standby channels SP2 is

obtained as the outpu: signal from the receiving code

processing circuit 213. The standby channel'monitoring_

circuilt 222 detects by the control signal'822l from the
control signal generater 221 that Pnly:the standby channel
SP2 is in standby condition to ménitor the communication
quality of the standby channel SP2 on the bésis of the
detection signal 5223 ffom the test signal generator 223.

| The operation in the case where the regular
channel SYS1l is synchronously switched %o the standby

channel $72 or the Operation in the case where the regular

chiannel SYS2 is synchronously switched to the standby

channel SPl or SP2 is the same as the operatibn in the

- 12 -
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above-mentioned case. The standby channel monitoring
circuit 222 monitors the communication quality of the
standby channel_placed in standby condition.

With respect to faults occuring, e.g., in the
transmitting code processing circuits 106, 107 and 108 and
the receiving code processing circuits 213, 214 and 215,
which cannot be relieved by the channel switching based on
the synchronizing switching having been previously
described, the channel swéﬁching is performed by the
coaxial switches 103 and 104, and 218 and 219. For
instance, ih the case of switching the regular channel
SYS1l to the standby channel SPl1 by such a channel
switching, the coaxial switch 103 outputs the output
signal from the hybrid circuit 101 to the transmitting
code processing circuit 106. Thus the transmitting
switching circuit 109 selectively outputs the output
signal from the transmitting code procezsing circuit 106.
As a result, the signal which has been transmitted via the
regular channel SYS1l is transmitted via the standby
channel SPl as well. The control signal generator 2él
detects this channel switching by the channel condition
signal 5220 thereby controlling the synchrqnizing
switching circuit 209 kir the control signal S221 to
gelectively output the output signal from the frame
synchronizing circuit 205. The coaxial switch 218 outputs
the output signal from the receiving code processing

circuit 213 as the output signal S213. In this instance,

- 13 -
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the standby channel SP2 can be used in the synchionizing
switching to the regular channel SYS2.

The embodiment of the present invention has been
described in connection with the case where both the
number of regular channels and that of the standby
channels are equal to 2. However,'it is needless to say
that the present invention is applicable to the cases
where the number of standby channels is equal to 3 or
more. In addition, the present invention is applicable to
all the cases where the number of the regular channels is
equal to 1 or more.

A second embodiment according ﬁo the present
invention will be now described. 1In accordance with the
second embodiment, there is provided a channel monitoring
system based on the delay compensation system to
compensate for respective fixed delay differences between
regular channels and standby channels. Since the
configuration of the transmitting unit is the same as that
in the first embodiment, explanaticon in regard thereto
will be made with reference to Fig. 1.

Fig. 3 is a block diagram illustrating a
receiving unit 3 employed in this embodiment. 1In Fig. 3,
circuit components represented by the same reference
numerals as those in Fig. 2 denote the same ones as in the
first embodiment.

Output terminals of the frame synchronizing

circuits 205 and 206 are connected to delay adjusting
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circuits 301 and 302, respectively, which are capable of
adjusting delay times. The delay adjusting circuits 301
and 302 function to delay the output signals from the
frame synchronizing circuits 205 and 206 and divide the
signals thus delayed into three signals to output them,
respectively. Likewise, output terminals of the frame
synchronizing circuits 207 and 208 are connected to delay
adjusting circuits 303 and 304 which are capable of
adjusting delay times and.function to delay output signals
from the frgme synchronizing circuits 207 and. 208 to
output delayed signals, respectively. First output
terminals of the delay adjusting circuits 301 and 302 are
connected to the synchronizing switching circuit 209 which
selectively output either of output signals therefrom
under control of the receiving switching control unit

220. Second output terminals of the delay adjusting
circuits 301 and 302 and the output terminal of the delay
adjusting circuit 303 are connected to the synchronizing
switching circuit 210. Third output terminals of the
delay adjusting circuits 301 and 302 are both connected to
the synchronizing switching circuit 211. In addition, the
output terminals of Fhe synchronizing switching circuits
209, 210 and 211 are connected to the receiving céde
processing circuits 213, 214 and 215, respectively. The
connection between the receiving code processing circuits
213, 214 and 215 and the coaxial switches 218 and 219, and

the connection between the coaxial switch 219 and the test
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signal detector 223 are the same as those in Fig. 2.

The operation of the second embodiment according
to the present invention will be now described with
reference to Figs. 1 and 3.

(1) The case where both the regular channels SYSl
and SYS2 are in normal condition.

In this case, the test signal S105 is input to
the transmitting code processing circuit 106 through the
coaxial switches 104 and 103, at which it is subjected to
signal conversion. The signals thus obtained are input to
the both transmitting switching circuits 109 and 110, at
which they are subjected to selective operation and then
are parallely transmitted as modulated signals S109 and
S110, respectively. They are input to the synchronizing
switching circuit 209 so that one passes through the frame
synchronizing circuit 205 and the delay adjusting circuit
301, and the other passes through the frame synchronizing
circuit 206 and the delay adjusting circuit 302. The
delay times of the delay adjusting circuits 301 and 302
are adjusted in advance so that the fixed delay difference
between these two inputs to the synchronizing switching
circuit 209 is equal to zero. The synchronizing switching
circuit 209 automatically compensates for the variable
delay difference between the two inputs to effect
synchronizing switching of the two inputs at a fixed time
period under the control of the receiving switching

control unit 220' substantially including the control unit

- 16 -
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220 and the control signal generator 221 shown in Fig. 2
to output them by turns. Each output signal obtaihed.by

the synchronizing switching operation is converted to the

'signal S213 at the receiving code processing circuit 213.

Accordingly, the signal S213 corresponds to a signal

'obtained by switching by turns the test signal S105 which

has been transmitted via the standby channel SPl and the
test signal S105 which has been trahsmittéd via the
standby channel SP2. The test signal detector 223' with
monitoring function detects the Signal S213, thereby to
monitor the‘communication quality df the standby channels

SP1l and SP2.

On the other hand, input signal S101 and S102 to

the transmitting unit 1 are input to the transmitting code

processing circuits) 107 and 108 through the hybrid

‘circuits 101 and:loz, respectively, at which they are

converted to modulated signals S107 and S108 and are
transmitted via the regular channels SYS1 and SYS2. fThé
demodulatea éignals 5203 and S204 transmitted via the
regular channels SYS1 and SYS2 are input to the ' _
sYnchronizing switching circuits 210 and 211 throﬁgﬁ the
frame synchronizing circuit 207 and the delay_adjusting
circuit 303, and the‘frame synchronizing circuit Zo08 ahd
the delay adjusting circuit 304, respectively; They are
selectivély-output theref;om and then are converted to
output signals S214 and S215 at the feceiving cdde

processing circuits 214 and 215, respectively.  Thus,

- 17 -
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these output signals S214 and S215 are output to the
multiplexer/demultiplexer on the receiving side through
the coaxial switches 218 and 219, respectively.

(2) The case where the regular channel SYS1l is
switched to the standby channel SPl by the synchronizing
switching.

When the frame synchronizing circuit 207 detects
that the code error rate of the regular channel SYS1l due
to the fading has degraded, the receiving switching
control circuit 220 detects this fact to output a command
for switching the regular channel SYS1l to the standby
channel SPl. This switching command is sent to the
receiving switching control circuit 220.  Thus, the
transmitting switching circuit 109 selectively outputs the
output signal from the transmitting code processing
circuit 107 under control of the transmitting switching
control circuit. As a result, the output signal from the
transmitting code processing circuit 107 is parallely
transmitted via the regular channel SYS1 and the standby
channel SPl. The above-mentioned switching command also
controls the select switch provided in the synchronizing
switching circuit 210, causing it to selectively output
the output signal from the delay adjusting circuit 301.
As a result, the output signal from the synchronizing
switching circuit 210, i.e., the signal transmitted via
the regular channel SYS1 and the output signal from the

delay adjusting circuit 301, i.e., the signal transmitted
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via the standby channel SPl are input to the synchronizing
switch provided in the synchronizing switching circuit
210. The delay time of the delay adjusting circuit 303 is
adjusted so that the fixed delay difference between these
two inputs is equal to zero. In this instance, there is
the possibility that the synchronization of the frame
synchronizing circuit 205 is transiently disturbed due to
the switching operation of the transmitting switching
circuit 109. Accordingly, after it is confirmed that tﬁe
synchronization has been recovered and the code error rate

has become normal, the receiving switching control unit
220' controls the synchronizing switch provided in the
synchronizing switching circuit 210, thus causing it to
effect synchronizing switching. At the time of the
switching, the synthronizing switch automatically
compensates for the variable delay difference between two

inputs. By this switching, the input to the receiving

code processing circuit 214 is switched from the signal
having been transmitted via the regular channel SYS1l which
has been input until now to the signal which has been

channel SPl. Thus, the

transmitted via the standby
channel switching is completed.

In this instance, the test signal S105 is
transmitted via only the standby channel SP2, The
receiving switching control circuit 220 controls the

synchronizing switching circuit 209 to selectively output

only the output signal from the delay adjusting circuit
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302. As a result, only the test signal S105 which has
been transmitted via the standby channel SP2 is obtained
as the output signal S213 of the receiving code processing
circuit 213. Thus the test signal detector 223 monitors
the communication quality of the standby channel SP2.

The delay time of the delay adjusting circuit 304
is adjusted in advance in the same manner as the
adjustment in the delay adjusting circuit 303.

By the adjustment of the delay adjusting circuits
301 to 304 which has been descrit 4, mutual fixed delay
differences between all channels become equal to zero.
Accordingly, it is possible to synchronously switch the
regular channel SYS1l to the standby channel SP2 or the
regular channel SYS2 to the standby channel SPl or SP2 in
the same manner as the case of synchronously switching the
regular channel SYS1 to the standby channel SPl.

Since it is possible to compensate for the fixed
delay differance between the standby channels SPl and SP2
by using only either of the delay adjusting circuits 301
and 302, the provision of either 6f thg delay adjusting
circuits 301 and 302 may be omitted. In the case where
either thereorf is omitted, it is necessary to change the
frame synchronizing circuit corresponding to the delay
adjusting circuit omitted so that it functions to divide
its input signal into three input signals and output them.

The above-mentiohad delay compensation system is

adapted to compensate for fixed delay differences between

- 20 =
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‘circuit provided on the standby channel.

respectiye mutual channels using the delay adjusﬁing
Thus, by

providing one delay adjusting circuit per each regular

~channel, it is possible to compensate for fixed delay

differences between respective regular channels and
standby channels. Accordingly, Qhen the number of standby
channels is represented by M (which.is an integer equal to
2 or more) and the number of regular channels is
represented by N (which is.an integer equal to 1 orrmore),
the minimum number of the deiay adjusting circuits
necessary when used in the present invention is
represented by (M?l{N); In the.case where no delay
adjusting circuit is provided on the standby channel and
the compensation_of_fixed dels, differences between
respective muéual ;.tan,d_by ichannels is not required, M
delay adjusting circuits are required per each regular
channel in order to compensate for fixed delay diﬁfefences
betwéen.respective regular chéhnels and standby channels.
In this case, the fequired total umber MN of the delay
adjdsting.circuits is larger than that when the present
invention is used because MN - (M=1+N) = (M-1) (N-l);;'o.'
For the reason stated above, it is apparent that delay
adeSting circuits equal to (M-1+N) or more are reqﬁired
_in'order to compénsate for fixed delay differencés between

respective regular channels and standby channels.

- 21 =
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That 1s, 1n a data block between adjacent parity bits (P), the number
10 of "1" bits is counted so that the value of the parity bit is determined
depending on whether the "1" bit number is odd or even (transmitting
station). In the receiving station, the number of "1" bits is counted
o oo between adjacent parity bits (P) and the valueof the parity bit transmitted
sos o from the transmitter is compared with the value of the parity bit obtained
s *»sl5  in the receiver to determine the absence of error when coincidence occurs
2"e""s  but determine the presence of error when non-coincidence occurs. In this
 .°°  manner, the quality in the transmission path is monitored.
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The term communication quality is defined a&s:

signifying 1ine quality in a transmission paih whereby a degradation
in 1ine quality due to fadying is monitored by carrying out frame
synchronization‘and‘parity check for line supervision.
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What—is—elaimed—ig—
The claims defining the inQentioh are as follows:
1. A channel switching system in a digital radio
communication system using at least two regular cliannel
and two or more sﬁandby channels for transmitting a test
signal therethrough in the standby'condition, thereby
permitting said reguiar channel.to be synchronously
switched'to.one of said standby channels,
said channel switching system comprisidg at the
receiving Side of said digital communication system:
| control signal generator means operating so that
when two or more.standby channels are in standby condition
it génerates a control signal to designaté them in turn,
and when only one Standby channel is in standby condition,
it genérates-a contfol signal to designate the channel,
| synchronizing switching means for selectively
6ut§utting said test signal transmitted via each of said
standby channels designated by'said control signal, and
standby‘Channel monitoring means for detecting an
output from said synchronizing switching means to monitor
o / (a5 herern defined) 4
the communication qualitxkoﬁ the standby channel placed in

standby condition on the basis of the result detected.

2, A channel switching system as set forth in claim
1, which further comp:isés.delay'adjusting means for
compensating a fixed delay difference between said mutual

standby channels.

- 22 <
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3. A channel switching systme as set forth in claim 1, which
further comprises a frame synchronizing means provided on each of said
regular channel and said standby channels at the input portion of said
receiving side of said digital communication system.

4. A channel switching system as set forth in claim 3, said delay
adjusting means is provided between said synchronizing switching means and
said frame synchronizing means.

5. A channel switcaing system substantially as described with
reference to Figures 1 and 2 or Figures 1 and 3 of the accompanying
drawings.

DATED this ELEVENTH day of JANUARY 1990
NEC Corporation

Patent Attorneys for the Applicant
SPRUSON & FERGUSON

S -23-




e e

™ * - -
®se aoe ol %" © m ...

109~ $109 $Pl /1

~ TRANSMITTING |1
smno ER -
| CIRCUIT =
=
10, 0 || = |
TRANSMITTING. 1=~ TRANSHITTING \ LY,
o 10 —{ CODE PROCESSING SWITCH OVER
" ) CIRCUIT o CIRCUIT
101 e 112
- HIBRID 107~
- = CIRCUIT ‘ Egﬁﬁ'g TcTE gsﬁme - SYS|
MLTREER | 104y cher T T
i i T 18 o =
ol HeRD. ~ =
CIRCUIT ‘ TRANSMITTING = |SY82
~! CODE PROCESSING . ),
y \ | CIRCUIT 31\'0 a
102 8105
S St m
=
105~{ TEST SIGNAL TRANSMITTING LIl
GENERATOR SWITCHING CONTROL UNIT 2

FI1G.1 5




L
oooooo

@ ® s e e m .

2 205
51 S0 9
FRAME
LT peceneR |- SyNcHRonzG I
—_— - CIRCUIT 209
20 20 \
e L e L oomonzne | [pecew 17
RECEIVER SYNCHRONIZING —={ SWITCHING CDE PROCESSING
CIRCUT — CIRCUIT CIRCUT
203 il 1 S— 713
it LS oy ~{ SYNCHRONIZING | | {RECENING e T
BECENER |-~ SYNCHRONZING SWITCHING CCDE PROCESSING |——= -
CIRCUT CIRCUT CRCUIT ] n -
218/ —s213
N | FRAME =1 SYNCHRONIZING | | | RECEIVING S
RECEIVER SYNCHAONIZING SWITCHING CODE PROCESSINGf-—= -
CIRCUT CIRCUIT CIRCOIT
r — 219’5213
0 - 7 3/221 2 | g 2
RECEIVING C | conmmoL sowee | 1 |STeY chawneL .
SWITGHING - MONITORING TEST SIGNAL
CONTROL CIACUT | EENERATOR uiadbl DETECTOR
|

FI1G.2

ER/




201

* RECEIVER

202

§202
!

s
......

RECENER

203

RECEIVER

§203
!

204
§

(¢ ] (7] .
= 2 en P
| B

| RECEIVER

_ S204

10
MULTIPLEXER/
DEMULTIPLEXER
UNIT

: 205 301 / 3
0\ e | DAY
=~ SYNCHRONIZING ADJUSTING
CIRCUIT | CRCUT
95 302 200 gasm
FRAME = SYNCHRONIZING RECEIVING
SYNCHRONIZING Rﬁﬁﬁgnus L] Swirchin - cuﬁe PROCESSING |—
| CIRCUIT CIRCUIT = CIRCUIT CIRCUIT . ,
| ‘ 4 18
207 }03 | ‘210 T /
FRAME DELAY ~{ SYNCHRONIZING | |RECEIVING )
SYNCHRONIZING |—=  ADJUSTING SWITCHING ! CODE PROCESSING -
CIRCUIT . CIRCUIT CIRCUIT CIRCUIT
208 304 il 5| 28
T Tl T
CIRCUIT CIRCUIT ~1 CIRCUIT CIRCUIT - }
I’ —
I 215
|20 2%
55&%'&’.'.’,‘,?6 TEST SIGNAL
CONTROL CIRCUIT DETECTOR
L

FIG.3




