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1. An SDH (Synchronous Digital Hierarchy) radio

communication system, wherein each frame of synchronous
transport modules in SDH is divided into subfranies of a
predetermined size, to each «of which subframes an
overhead bits for radio communication is added for
communicaion as é radio frame, said system charactr;zed
in that with the assumpion of the bit number of one frame
of said synchronous transport module to be S and the bit
number of one radio frame in said radio communication to
be M, said bit number M of the radio frame is set to

satisfy a relation S=K-M (K is a natural number other

than 0).
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SDH RADIO COMMUNICATION SYSTEM AND
TRANSMITTER/RECEIVER EQUIPMENT THEREFOR

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an SDH (Synchronous
Digital Hierarchy) radio communicaticn system and a
transmitter/receiver equipment therefor.
2. Description of the Prior Art

With recent expansion of worldwide digital
communication networks, CCITT (Intérnational Telegraph
and Telephone Consultative Committee), recommends an SDH
rule to hierarchically multiplex channels upon signal
multiplexing in digital communication for interconnection
among digital communications. The SDH is to multiplex
modules, each called an STM (Synchfonous Transport
module); for digital communication. CCITT recommends the
use of three kinds of STMs: STM—l (Synchronous Transport
Module Level 1 with a bit: rate of 155520 kb/s), STM-4
(Synchronous Transport Module ié.vel 4 with a bit rate of
622080 kb/s), and STM-16 (Synchrqnou§ Transpcrt Module
level 16 with a bit rate of 2488356 kb/s). In cooperétion
therewith,» TTC (Telegraph Telephone Committee) in Japan
spegifies STM-0 (Synchronous - Transport Module level 0

with a bit rate of 51840 kb/s) as a lower leval of STM-1.
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Hereinafter, STM-0, S$TM-4 or STM-16 is expressed as STM-N
and a frame of STM-N is expressed as STM frame.

The STM includes information called SOH (Section
Overhead) in addition to data to be communicated. The SOH
is' comprised of an STM frame synchronizing byte for
synchronization between STM frames on the sides of
transmission and reception, and of a OW (Order Wire) for
delivery of information among nodes.

It is herein noted that prior art radio communica-
tion with use of SDH is adapted such that an STM frame is
divided into subframes of a predetermined size, to each
of which subframes there is added an RFCOH(Radio Frame
Complementary Overhead) composed of a radio frame
synchronizing bits for synchronization of a radio frame
on the sides of transmission and reception and an error
control bits for c¢orrecting transmission error, and each
of which subframes serves as a radio frame for communica-
tion.

The prior art cdmmunication system  includes as
described above synchronizing bytes» _(STM frame
synchronizing byte and radio framne synchroﬁizing byte)
each for synchronization of the STM ‘frame and of the
rédio frame, those bytes having no relation to the sizes
of the STM frame and the'radio frame.

Referring to FIG.1, there is illusrated a block
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diagram of a transmitter/receiver apparatus for use in a
prior art SDH radio communication system.

A transmitting station serves as follows.

An STM frame synchronization circuit 2A detects
STM frame synchronizing byte in an SOH of an STM frame
101A as inputted and issues an STM frame pulse 102A at a
timing when the afore-mentioned STM frame synchronizing
byte is detected. An STM signal processing circuit 1A
extracts the SOH from the STM frame 10l1A at a timing of
the STM frame pulse 102A, and again inserts the SOH into
the STM frame 101A after the SOH is subject to a required
processing by another circuit not illustrated and issues
it as an STM frame 101B.

A radio frame pulse generating circuit 4A frequency-
divides a rate converting clock 104A supplied from a
rate converting circuit 3A, and issues a radio frame
pulse 106A. The rate converting circuit 3A forms in the
STM frame 101B empty time slots for the RFCOH on the
basis of the radio frame pulse 106A together with rate
conversion of the same STM frame 101B, and inserts a
predetermined RFCOH into the empty time slots so formed
and issues it as a radio frame 107.

A receiving statioQ'serves as follows.

o A radio frame ﬁsinchronization circuit 5B detects

i

the radio frame synchronizing bits in the RFCOH of the
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received radio frame 107, and issues a radio frame pulse

106B at a timing when the radio frame synchronizing bits

is detected. A rate converting circuit 3B extracts the

RFCOH from the radio frame 107 at a timing of the ;adio

frame pulse 106B, together with the elimination of :the

time slot for the RFCOH and the rate conversion of the
same to issue it as an STM frame 101C.

An STM frame synchronous circuit 2B detects the STM
frame synchronizing byte in the SCH of the STM frame

101C, and issues an STM frame pulse 102B at a timing when

the STM frame synchronizing byte is detected. A STM

signal processing circuit 1B extracts the SOH from the

STM frame 101C at the timing of the STM frame pulse 102B,
and again inserts the SOH into the STM frame 101C after

processing as required - the SOH with use of another

circuit (not shown) and issues the same as an STM frame

101D.

Additionally, in the prior art system, in the case

where the SOH of the STM frame is terminated in ‘an
intermediate radio station installed between the
transmitting and receiving stations (for. example in the

case where information set in the OW is extracted), it
was done after rate conversion.

In the afore—mentibned prior art SDH radio

communication system, it,involves bytes in the STM frame
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and the radio frame for synchronization therebetween (the

STM frame synchronizing byte in the SOH and the radio

frame synchronizing byte in the RFCOH), and has no

relation to the sizes of the STM frame and the radio

frame. Accordingly, in the case where the SOH of the STM
frame is +terminated in the intermediate radio station
installed between the transmitting and receiving

stations, it requires rate conversion. More specifically,

the intermediate station requires a rate converting

circuit to result in complicated «circuit construction

followed by serverely greate power consumption.

Furthermore, in a transmitter/receiver equipment

for vse in the prior art SDH radio communication system,
it adopts double frame synchronizations of those for the

STM frame and the radio frame, so that much time is

required for the shynchronization together with the need
of two frame synchronous circuits 2A and 2B to result in

complicated circuit < construction and severely greater

power consumption.
SUMMARY OF THE INVENTION

In view of the drawbacks with the prior art, it is

an object of the present invention to simplify the

circuit construction of ‘a transmitter/receiver equipment
to reduce power consumption. In the case where an

intermediate radio station:;iS» installed, the' present
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T invention has another object to siriplify the circuit construction of the intermediate

station to reduce power consumptioi.
To achieve one or more of the above objects, there is provided an SHD radio

communication system wherein each frame of synchronous transport modliles in SDH

5  (Synchronous Digital Hierarchy) is divided into subframes of a predetermined size, to
each of which subframes an overhead bits for radio communication is added for
communication as a radio frame, is adapted in one aspect such that with the assumption
of the bit number of one frame of said synchronous transport moduie to be S and the bit
number of one radio frame in said radio communication to be M, said bit number M of

10  the radio frame is set to satisfy S=K-M (K is a natural number other then 0).

o e Preferably said overhead bits for radio communication includes no radio
on
L] o
o ewe communication frame synchronizing bits.
o o0
L] .

An SDH radio communication transmitter equipment according to the present
-
invention is adapted in another aspect such that it comprises an STM frame

15 synchronization circuit wherein frames of synchronous transport modules in

synchronous digital hierarchy are inputted,
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and an STM frame synchronizing byte in a section overhead

of a frame of said synchronous transport module is
detected, and further an STM frame pulse is issued at a
timing when - said STM frame synchronizing Dbyte is

detected, an STM signal processing circuit for extracting
the section overhead from *he frame of said synchronous
transport module based upon the timing of said STM frame

pulse and inserting the section overead into the frame of

said synchronous transport module, a radio frame

multiplying circuit for multiplying the frequency of said
STM frame pulse by K (a natural number other than 0) and
issuing a radio frame pulse at a timing K times the

timing of the STM frame pulse, and a rate converting

circuit for inserting the radio communication overhead

bits into the frame of said synchronous transport module

to alter it to a radio frame

and performing rate

conversion of the just-mentioned radio frame.

An SDH radio communication receiver equipment

AQwotha

according to the present invention is adapted inl-eae

aspect such that it comprises an STM frame synchroniza-
tion circuit for receiving radio f;ames of SDH. radio
communication, and detecting an STM’ ffame synchropizing
byte in a sectioh overhead of each frame of a synchronous
transport module in synchronous digital hierarchy in said
frame, a

radio

radio frame multipiying circuit or

-t
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multipljing the frequency of said STM frame pulse by (a
natural number other than 0) to issue a radio frame pulse
at a timing K times the timing of said STM frame pulse, a
rate convesting circuit for extracting the radio
commuincation secion overhead having no radio comunica-
tion frame synchronizing bits from said radio frame based
upon the timing of said radis frame pulse as a frame of
the synchronous transport module and performing rate
conversion of the frame of said synchronous transport
module, and an STM signal processing circuit for
extracting the section overhead from said synchronous
tarnsport module based upon the timing of said STM frame
pulse and inserting the section overhead of said
synchronous‘transpoit module.

An SDH radio cmmunication receiver equipment of the
present invention is adapted in arother aspect such that
it further comprises the SDH radio communication
transmitter equipment as recited ‘in the foregoihg and the
SDH radio communication receiver equipment recited in the}
foregoing.-

The ASDH radio communication transmitter equipment
of the present invention recited in thé foregoing is
addpted in another aspect such that the radio comunica-

tion overhead bits which is inserted into the frame of

the synchronous transport module in said rate converting
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circuit has no radio cominunication frame synchronizing

bits.

The SDH radio receiver equipment of the present

invention recited in the foregoing is adapted in another

aspect such that the radio frame inputted in said STM

frame synchronization circuit has no radio communication

frame synchronizing Dbits in the radio communication

overhead bits of

said radio frame. An SDH radio

communication

equipment of

transmitter/receiver the

p.-esent invention comprises the SDH radio communication

transmitter apparatus recited in the foregging and the
SDH radio communication receiver equipment recited in the
foregoing.

An SDH .radio communication intermediate station
equipment according to the present invention comprises a
radio frame demultiplexing circuit for receiving thereby
radio frames of such SDH radio communication that there
is satisfied a relationship S=K‘M (K is a natural number
other than 0) between the bit number M of one radio frame

in the radio communication and the bit number S of one

frame of a synchronous transport module in cynchronous

digital hierarchy S with the assumption of the bit number

of said one frame of the synchronous transport module to
(G . - '

be S and the bit number of said one radio frame in the

radio communication to be M, and for detecting a radio
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frame snchronizing bits in a radio communicatioan overhead
bits in said radio frame, and further separating the
radio communication overhead from said radio frame in the
timing of said detection and issuing the same as a
synchronous transport module signal as well as issuing a
radio frame pulse in the timing of said detection, an SOH

terminating circuit for ignoring a time slot for said

radio communication overead bits in said synchronous

transport module signal on the basis of said radio frame
pulse and detecting the STM frame synchronizing byte in
the section overhead of said synchronous transport module
signal, and further terminating the section overhead of
said synchronous transport module signal at the timing of
said detection, and a radio frame multiplexing &ircuit
fork inserting a predetermined radio communication
overhead into a time slot for the radio communication
overhead in said synchronéus transport module based upon
said radio frame pulse and outputting it as a radio frame.
‘In‘ accordance with the SDH radio communication
system of the present invention wherein each‘frame of the
synchronous tranéport module in the synchronous digital
hierarchy is divided intg " subframes of a predetermined
size, to each of whiéh subframes a radiv communication

i

overhead bits is added for communication as a radio

frame;_the bit number M of one radio frame in the radio.
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communication is set to satisfy the relation S=K-M (K is a
natual number other than 0) with the asSumption of the
bit number of the one frame of fhe synchronous transport
module to be S and the bit number of one radio frame in
radio communication to be M.

In accordance with the present inveiition, the bit
number of the one radio frame in radio communication is
set to sétisfy the relation S=K‘M (K is a natural number
other than 0) with the assumption of the bit number of
the one frame of the synchronous transport module and the

bit number of the one radio frame in the radio

comaunication to bt M, so that construction of the SDh

radio communication transmitter/receiver equipment is
simplified.
The above and other objects, features and

advantages of the present invention will become ' more

apparent from the following description when taken in

conjunction Wifh the accompanying drawings in which
prefefred embodiments of the preéent ‘invention are shown
by way of illustrativé examples. _
BRIEF DESCRIPTION OF THE DRAWINGS |

FIG.1 is a block diagram illustrating a transmitter/
receiver _equipmeht for use in a prior art SDH radio
_communicétion sysggm}' | _ | :

FIG.2A is a block diagraﬁ  11lustréting ‘a
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transmitting terminal station in a first embodiment with -

use of a SDH radio communication “system according to the
presenf invention;

FIG.2B is a block diagram illustraing an
intermediate station in the same embodiment;

FIG.2C is a Dblock diagram illusfrating a receiving
terminal station in the same embodiment;

FIG.3 is a block diagram illustrating a transmitter/
receiver equipment for use in an SDH radio communication
system as a second embodiment of the present invention;

FIG.4 is a view illustrating a signal format in the
tranémitter/receiver equipment illustrated in FIG.3;

FIG.5 1is a detailed block diagram illustrating a
transmitting station of the transmitter/receiver
equipment for use in the SDH radio communication system
of the present invention illustrated in FIG.3. o

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

In what follows, a preferred embodiment of the
présent invention will be described .with reference to
the accompanying drawings. _

Referring to FIGs.2A to 2C, there are illustrated
in block diagrams' a trahsmitting_;terminal statioﬁ, .an
intermediate station, ‘and a ~receiving - términél station-
in a first embodiment with use of an SDH radio

communication system acéording to the present inventioh.

4
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The transmitting terminal station will first be
described. |

As illustratd in FIG.2A, an STM frame terminating
circuit 301 detects a STM frame synchronizing byte in SOH
of an STM frame 31 as inputted, and extracts the SOH from
the STM frame 31 in the timing of the detection, and
further again inserts the SOH into the STM fram 31 after
processing the SOH as required with another circuit not
illustrated and outputs it as an STM frame 32.

A.row converting circuit 302 converts the STM frame
32 to an "n" row signal of a 2® modulation system for
radio communication system, and outputs a converted "n"
row STM signal 33.

A rate converting circuit 303 adds an empty time
slot for RFCOH into the STM signal 33 for rate conversion
such that there is satisfied a relation S=K-M (K is a
natural number other than 0) with the assumption of the
bit number of one STM frame to be S bits and the number
of one radio frame to be M bits. More specifically, the
rate converting circuit 303 outputs the rate converted
STM signal 34 after the data signalling rate conversion
and issues a radio frame pule 35 at the timing of the
empty time slot for RFCOH. ‘. ‘

A rédio frame multiplexing circuit 304 inserts RFCOH

into the empty time slot in the rate converted STM signal
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34 based upon the radio frame pulse 35, and issues a
radio frame 36.

Successively, the intermediate station will be
described.

As illustrated in FIG. 2B, a radio frame

demultiplexing circuit 305 detects a radio frame

synchronizing bits in RFCOH of a radio frame 41 received

from the transmitting terminal station or another
intermeiate station, and issues an STM signal 42 in the
timing of the detection after separating the RFCOH from
the radio frame 41, and further issues a radio frame
pulse 43 in the timing of‘ the detection of the radio
frame synchronizing bits in the RFCOH. It is noted herein
that the STM signal 42 includes the time slot for RFCOH
left behind intactly.

| An SOH terminating circuit 306 ignores the time
slot for RFCOH in the STM signal 42 based upon the radio
frame pulse 43, and detects the STM frame synchronizing
byte -in the SOH of the STM signal 42 using a relation
that there is satisfied the expression S=K-M (K is a
natural number other than 0) with the assumption of the
bit number of the one STM frame to be S bits and the bit
number of the one radio frame to be M bits, and fﬁrther
terminates the SOH qf the STM frame in the timing 6f the

justwmentioned detection and extracts infomation set to

O
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the OW as an example in the SOH. The SOH terminating

~circuit 306 further issues a STM signal 44 which is a

signal where OW information is updated with respect to
the SOH in the STM signal 42, and issues a radio frame
pulse 45 in the timing of the time slot for RFCOH of the
STM signal 44. .

A radio frame multiplexing circuit 307 insefts RFCOH
into the time slot for the RFCOH of the STM signal 44
based upon the radio frame 46.

Finally, the receiving terminal station will be
described.

As illustrated in FIG.2C, a radio frame
demultiplexing circuit 308  detects a radio frame
synchronizing bits in RFCOH of a radid frame 51.received
from the transmiting terminal station and outputs an STM
signal 52 in the timing of the detecfibn after separating

the RFCOH from the radio frame .51 and further issues a

radio frame pulse 53 in the timing of the detection of

the radio frame synchronizing bits in the RFCOH. It is
noticed herein that the STM signal 52 includes the time
slot for the RFCOH left behind intactly.

A rate converting circuit 309 eliminates the time

slot for the RFCOH from the STM signal 52 and smooths the

same on the basis .of the radio framé'fpulse '53, ‘and

outputs an STM signal 54 (i.e., "n" roW) after the rate

o
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convefsion.

A row converting circuit 310 converts the "n" row
STM signal 54 to a one row STM frame 55.

An STM frame terminating circuit 311 detects a .STM
frame synchronizing byte in SOH of the STM frame 55, and
extracts the SOH from the STM frame 55 in the timing of
the detection, and again inserts the SOH into the STM
frame 55 after processing the SOH as required with
another circuit not illustraféd and issues the same to a
later stage circuit as a STM frame 56.

It shduld be noted that although in the present

embodiment there were described as one row the input and

output for the terminating of the STM frame, the present
invention is not 1limited thereto and there is also
possible other processings with other row numbers.

Successively, there willr be descfibed a secand
embodiment with use of the SDH radio communication system
according to the preéent invention. 7

Referring to FIG.3, there is illustrated_in'a block
diagram a transmitter/receiVer equipment for use in the
SDH radio communication system of the present inventibn.

Referring further to FI1G.4, there is 1illustrated é
signal Vformét in the trahsmitter/receiver | equipment
illustrated in FIG.3. |

There will first be described the transmitting
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station.

As illustrated in FIG.3, an STM frame synchroniza-
tion circuit 12A detects an STM frame synchronzing byte
in SOH of an STM frame 1l11A as inputted, and issues an
STM frame pualse 112A in the timing of the detection. The
format of the STM frame 111 and the timing of the STM
frame pulse 112A are as illustrated in FIG.4, and in the
present embodiment the bit number of one STM frame is
assumed to be S bits.

An STM signal processing circuit 11A extracts the
SOH from the STM frame 111A in the timing of the STM
frame pulse 112A, and again inserts the SOH into the STM
frame 111A after processing the SOH as required with
another cicuit not illustrated and outputs the same as an
STM frame 111B. The format of the STM frame 111B is
illustrated in FIG.4.

A radio frame multiplying circuit 16A issues a
radio frame pulse 13A of a frequency K times (K is a
natural number other than 0) that of the STM frame pulse
112A. The timing of the radio frame pulse 113A is as
illustratedin FIG.4 which iliustrates a case where K is 2.

A rate converting circuit 13A performs preparation
of an empty time slot for RFCQH and rate conversion with
respect to the STM frame 111B on‘the bésis of the.radio

frame pulse 113A; and inserts predetefmined RFCOH into
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the empty time slot and outputs the same as a radio frame
115%. In. the present embodiment, the inserted RFCOH is
s2t to include no rédio frame synchronizing bits.

The format of the radio frame 115 is illustrated in
FIG.4. In the present embodiment, as understood from
F1G.4, the rate conversion is done such that the .bit rate
of the radio frame 115 is faster than that of the STM
frame 111B by a fraction of the added RFCOH. Further,
since the multiple K in the radio frame multiplying
circuit 16A is set to be 2, a relation S=2-M holds
between the bit number M of the radio frame 115 and that
S of the STM frame 111A.

Next, the receiving station will be described.

A STM frame synchronization circuit 12B detects an
STM frame synchronizing byte in SOH of the received radio
frame 115, and issues an STM frame pulse 112B in the
timing of the detection. The timing of the STM frame
pulse 112B is as illﬁstrated in FIG.4.

A  radio frame multiplying circuit iGB issues a
radio frame pulse 113B of a frequencf K times (K is a

natural number other than 0) that of the STM frame pulse

112B. The timing of the radio frame pulse 113B is as

illustrated in FIG.4 where K is 2.
A rate converting circuit 3B matches~ the phase of

the radip frame pulse 113B with that of a clock of the

b
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radio frame 115 and thereafter extracts the RFCOH from
the radio frame 115 in the timing of th_e radio frame
pulse 113B, and performs elimination of the timing slot
for the RFCOH and rate conversion and thereafter outputs
it as an STM frame 111C.

An STM signal processingr circuit IIB extracts the
SOH from the STM frame 111C in the timing of the STM
frame pulse 112B, and again inserts the SOH into the STM
frame 111C after editing the SOH with anether circuit not
illustrated and outputs it to a later stage circuit as an
STM frame 111D.

Successively, there will be described in further
detail the consruction of the second embodiment described
above with reference to FIG.5. 7

Referring to FIG.%, the details of the transmitting
station is illustrated in the block diagram of the

transmitter/receiver apparatus for use in the SDH radio

communication system of the present invention illustrated

in FIG.3. _

An STM frame synchronization circuit 12A of FIG.3
is comprised of an STM,frame.pulse generating circuit 202
and an.STM'frame detecting circuit 201. 7 '

An STM frame pulse generafing circﬁit,202 frequency-
divides an input cloek_WCLK to prepare an STM frame pulse

SFP of the same freQuehcy as a frame width of the _STM

y _4!;":. .
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frame, and prepares an STM frame synchronizing byte
pattern FPN in synchronism with the STM frame pulse SFP.

An STM frame detecting circuit 201 detects the STM
frame synchronizing byte in the SOH of the STM frame '111A
by comparing the STM frame 111A as inputted with the STM
frame synchronizing byte pattern FPN. The STM frame
detecting circuit 201 feeds a control signal CPl1 to the
STM frame pulse generatng circuit 202 continuouslly till
the detection of the STM frame synchronizing byte.

The STM frame pulse generating circuit 202 shifts
the STM frame pulse SFP in its phase once receiving the
control signal CPl, and issues hereby an STM frame pulse
SFP in synchronism with the STM frame synchronizing byte
in the SOH of the STM frame 111A.

The STM signal processing circuit 11A of FIG.2 is
comprised of an SOH processing circuit 203 and an STM
frame timing generating circuit 204.

The STM frame timing generating circuit 202 shifts
the STM frame pulse SP from the STM frame pulse
generating circuit 202 in its phase, and issue’s an SOH
timing pulse STP in synchronism with the head of the SOH
of the STM frame 111A. ., The SOH processing circuit 203
extracts the SOH from th;'STM frame 111A on the basis of
the foregoing SOH timing ﬁulse STP, and again inserts the

SOH into the STM frame 111A after editing the SOH in
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another circﬁit' not illustrated and outputs it as a STM

frame D2.

Y SCTNEY

The rate converting <circuit 13A of FIG.3 is ;i
comprised of an elastic memory 208, ar write pulse |
generating circuit 295, a read pulse generating circuit

| 206, a PLL circuit 207, and a RFCOH inserting circuit ,é
211. |

A write pulse generating circuit 205 frequency-
divides an input clock WCLK based upon the STM frame
pulse SFP to issue a write pulse WP.

The read pulse generating circuit 206 interrupts
delivery of the result of frequency division of a clock
RCLK after rate conversion of the same with use of a
RFCOH timing pulse RTP prepared in a radio frame timing
generating circuit 209, and issues a read pulse RP of the
same frequency as that 6f the write.pulse WP.

The PLL circuit 207 issues the clock RCLK after the

rate converion using the write pulse WP and the read

pulse RP as an input for phase comparison.
The elastic memory 208 executes rate conversion of

the empty time slot for the RFCOH by writing in a,memory

e b s e R

the STM frame D2 from the SOH prpcessing circuit 203 in
the timing of the write pulse WP and reading the same

from the memory in the timing of the read pulse RP, and

25 outputs a radio frame D3 where an empty time slot for

)
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RFCOH prepared and rate-converted.

The RFCOH inserting circuit 211 inserts RFCOH into
the empty time slot for the RFCOH of the radio frame D3
on the basis of the RFCOH timing pulse RTP, and issues it
as a radio frame 115.

The radio frame multiplying circuit 16A of FIG.3 is
comprised of a radio frame timing generating circuit 209
and a radio frame timing detecting circuit 210.

The radio frame timing genérating circuit 209
frequency-divides the clock RCLK after rate conversion;
and issues a RFCOH timing pulse RTP of the same period as
that of the radio frame and ouputs it to the radio frame
timing detecting circuit 210.

The radio frame timing detecting circuit 210
prepares a reference pul=e o0of the same phase as that of
the STM frame pulse SFP but of the frequency K times as
that of the Séme (K is a natural number other than 0),
and compares the RFCOH tuiming pulse RTP with the
reference pulse and feeds a cohtrol signal CP2 to the
radio frame timing generating circuit 209 until
coincidence of the comparisoh is attained.

The radio frame timing génerating circuit 209

shifts the RFCOH timing. pulse RTP in its phase once:

receiving the control signal CP2,‘5nd hereby issues the

RFCOH timing pulse RTP in synchronism”with the location of

AR e e -
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the RFCOH empty time slot of the radio frame D3.

The detailed description was made Q. the
transmitting station, and the same shall be applied also
toc the receiving station, which is therefore «+itted
herein.

According to the present invention, as déscribed
above, the radio frame was cecastructed such that the bit
number M of one STM f+<ame satisfy a relation S=K-M (K is
a natural number other than 0). Accordingly, in the case
where the SOH of the STM frame is terminated in the
intermediate station, the need of a rate convertihg
circuit is eliminated together with the simplification of
the circuit constrcution of the intermediate station and
together with the reduction of consuamed power.

Further, synchronization is established for the
radio frame and for the STM frame using the STM frame
synchronizing Dbyte in the SOH of the StM frame.

Accordingly, only one frame synchronization circuit is

simply required and the radio frame pulse is generated

only with® 41 simplified multiplying circuit. Thus, the

circuit construction of the transmitter/receiver

equipment 1is simplified and power coﬂsgﬁption is reduced.

2 R . PR

Moreover, .the frame synchronization i simply requiresl
N : Sl 5

only once, and hence framealignment for synchronization

s

time is reduced. Additionally, there - is no needﬁ of
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providing a radio frame synchroniiing bits in the RFCOH
(an overhead of a radio frame), so that temporal
bandwidth of radio communication is narrowed and

interference between adjacent waves is reduced.
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The claims defining the invention are as follows:
1. An SDH (Synchronous Digital Hierarchy) radio

communication system, wherein each frame of synchronous
transport modules in SDH is divided into subframes of a
predetermined - size, to each of which - subfrapes an
overhead bits for radio communication is added for
communicaion as a radio frame, said system charactrized
in that with the assumpion of the bit number of one frame
of said synchronous transport module to be S and the bit
number of one radio frame in said radio communication to
be M, said bit number M of the radio frame is set to
satisfy a relation S=K-M (K is a mnatural number other
than 0).

2. An SDH radio communication system according to
claim 1 wherein said overhead bits for radio
communication includes no radio communication frame
synchronizing bits. |

3. An SDH (S&nchronous Digital Hierarchy) radio

communication transmltter equlpment comprising:

an STMK gﬁan:\ec\‘\t%?:l:;a’trfrté mc,: r\g\\;r‘tu\.{}he rein frames of
synchronous transport rmodules in synchronous digital
hierarchy 'are' inputtedr an STM frame synchron21ng byte
1n a section overhead of a frame of sald sgnchronous
transport module is detected,: said sectlon overhead is

extraoted, from the frame, of said synchronous transport

et
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module at a timing of the detection of the STM frame
synchronizing byte, a predetermined section overhead is
inserted into the frame of said synchrnous transport
module at a timing of the detection and further an STM
frame pulse is issued at a timing of the detection;

a row converting circuit for converting the frame
of said synchrnous. tranport module from said STM frame
terminating circuit to an "n" row signal of a 2¢
modulation system for a radio communication system;

a rate ‘converting circuit for adding for rate

( Radio Crame Co "\\p\‘u.tw*wq Ovas kQAAX

conversion an empty time slot for RFCO%Kto a signal from
said row converting circuit so that a relation S=K:M (K
is a natural number other than 0) is satisfied with the
assumption of a bit number of one STM frame being S and a
bit number of one radio frame being M, and then outputt-
ing radio frame pulses at a timing of said empty time
slots; and

a radio frame multiplexing circuit for inserting a
predetermined radio communicataion overhead into empty
time ‘slots of a signal from ‘'said rate converting circuit
at a timing of said radio frame pulse and outputting a
radio frame.

4. An SDH (Synchronous Digital ﬁierarchy) radio
communication receiver equipment comprising:

a radio frame demultiplexing circuit for receiving

s e el kM o 1 et
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4 a radio frame of SDH radio communication wherein a
5 relation of S=K-M (K is a natural number other than 0) is
6 satisfied with the assumption of a bit number of one 5
7 frame of a synchronous transport module in SDH being S {
8 and a bit number of one radio frame in said radio ‘
9 communication being M, detecting radio frame synchronizing
‘10 byte in a radio communication overhead of said radio f
11 frame, separating said radio communication overhead from
12 said radio communication frame at a timing of the
13 detection of said radio frame synchronizing byte and {
.“::. 14 outputting a signal after separation and a radio frame l
5"«»45 15 pulse at a timing of the detection;
:'E: 16 a rate converting circuit for eliminating time '
.,: 17 slots of said radio communication overhead in said signal |
: ' 18 after separation, smoothing and converting a rate of
Mg Said  signal; ’
w 20 a . row converting circuit for converting a 1
5‘:n: 21 rate-converted signal from said rate converting circuit ’
s 22 which is an "n" row signal of a 2" modulation system for 8
e 23 a radio communication system into frames of synchronous 3
:E::‘: 24 transport modules; and -
- 25 an STM frame terminating circuit whereinl frames of i
26 synchronous transport . modules from said row converting ‘ i
27 circuit are inputted, an STM frame synchronizing byte in +
28 a section overhead of a frame of said synchronous |
i
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transport module is detected, said section overhead is
extracted from the frame of said synchronous transport
module at a timing of the detection of the STM frame
synchronizing byte, a predetermined section overhead 1is
inserted into the frame of said synchronous transport
module at a timing of the detection.

5. An SDH radio communicaion transmitter/receiver
equipment comprising the SDH radio communication
transmitter equipment as claimed in claim 3 and the SDH
radio communication receiver equipment as claimed in
claim 4.

6. An SDH (Synchronous Digital Hierarchy) radio
communication intermediate station comprising:

a radio frame separating «circuit for receiving
radio frames of ©SDH radio communication wherein a
relation S=K‘M (K is a natural number other than 0) is
satisfied with the assumption of a bit number of one
radio frame in the radio communication being M and a bit
number of one frame of a synchronizing transport model in
synchronous digital hierarchy being S, detecting a radio
frame synchronizing bits in a radio communication
overhead in said  radio frame, separating the —radio
communication overhead from said radio frame at a timing
of said detection and issuing the same as well as a radio

frame pulse at a timing of said detection;

N
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an SOH terminating circuit for ignoring a time slot
for said radio communication overhead in said synchronous
transport module signal on the basis of the +timing of
said radio frame pulse, detecting the STM frame
synchronizing bytes in the section overhead of said
synchronous trahsport module signal, extracting said
section overhead from said signal at a +timing of said
detection and inserting a predetermined section overhead
of said signal at a timing of said detection; and

a radio frame multiplexing circuit for inserting a
predetermined radio communication overhead into a time
slot of the radio communication overhead in said
signal based upon the timing of said radio frame pulse
and outpufting a radio frame.

(Synchronoss e \'\to.ra.to\a_AB
7. A SD@{}adio communication transmitter equipment

(Sqnc\JoKOJs T;awspor4' ﬁko&u\£>

an,STq(frame synchronization circuit wherein frames

of synchronous traasport ~modules in synchronous digital

‘hierarchy are inpufted, and' an STM frame synchronizing

byte in a section overhead of a frame of said synchronous

transporf module is detected, and an STM frame pulse is

outputted at a timing of the detection of said STM frame

synchronizing byte;

an STM signal prpcessingrcircuit for extractingisaid

section overhead from -thé, frame of said synchronizing
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transport module based upon the timing of said STM frame pulse and inserting a
predetermined section overhead into the frame of said synchroncus transport module;

a radio frame multiplying circuit for multiplying the frequency of said STM
frame pulse by K (K is a ;1att;'1'al number other than 0), and for which the relation
S=K'M 1s satisfied, where S is the bit number of an STM frame and M is the bit
number of one radio frame, and outputting a radio frame pulse at a timing of the STM
frame pulse; and

a rate converting circuit for inserting the radio communication overhead into a
signal from said STM signal processing circuit and performing rate conversion of said
radio frame.

8. An SDH (Synchronous Digital Hierarchy) radio communication
receiver equipment comprising:

a radio frame demultiplexing c.ircu'it for receiving a radio frame of SDH radio
communication wherein a relation of S=K'M (K'is a natural number other than 0) is
satisfied with the assumption of a bit number of one frame of a synchronous transport
module in SDH being S and a bit pumber bf one radio frame in said radio
communication 5eing M, detecting STM frame synchronizing byte in a section
overhead of said radio frame of fhe synchronous transport module in SDH, and
outputting an STM frame puise at a timing of the detection;

a radio frame mu_hiplying circuit for multiplying the frequency of said STM

frame pulse by K (K is a natural

¥ . IN:IbkI00324:BFD
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number other than 0) and outputting a radio frame pulse

at a timing of the STM frame pulse;

a rate converting circuit for extracting a radio
communication overhead from said radio frame based on the
timing of said radio frame pulse, eliminating said
overhead and performing rate convefsion of a signal with
the overhead eliminated; and

an STM signal processing circuit forr extracting
said section overhead from a signal from said rate
converting circuit based on the timing of said STM frame
pulse, inserting a predetermined section overhead into
said signal from said rate converting <circuit and
outputting a frame of synchronous transport modale.

9. An SDH (Synchronous Digital Hierarchy) radio
communicaion transmitter/receiver equipment comprising
the SDH radio communication transmitter equipment as
claimed in claim 7 and the SDH radio communication
receiver equipment as claimed in claim 8.

10. An SDH radio communication transmitter
equipment according to claim 7 wherein the rédio
communication overead which is' ipsertd into fhe-'signal
from said STM signal proceséiqu circuit in said rate
converting ciréuit has no ;iadio communication frame
synchronizing bits. - ' ,;

;

11. An SDH radio recéiver equipment according to
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claim 8 wherein the radio communication overhead of said

‘radio frame which is inputted in said STM frame

synchronizataion circuit has no radio communication frame
synchronizing bits.

12. An SDH radio communication transmitter/receiver
equipment comprising the SDH radio cmmunication
transmitter equipment as clamed in claim 10 and the radio

communication receiver equipment as claimed in claim 11.

DATED this TWENTY-SEVENTH day of MAY 1993
NEC Corporation

Patent Attorneys for the Applicant .
SPRUSON & FERGUSON f




SDH Radio Communication System and Transmitter/Receiver
Equipment Therefor
ABSTRACT

By the assumption of the bit number of one frame of a synchronous
transport module to be S and the bit number of one radio frame in radio
communication to be M, the bit number M of the radio frame is set to
satisfy a relation S=K.M (K is a natural number other than 0). Thereby,
the circuit construction of SDH radio communication transmitter/receiver
equipment is simplified and power consumption is reduced. 1In the case
where a radio intermediate switching station is installed, the circuit
construction of the intermediate station 1is simplified and power
consumption is reduced.

Figure 2A.
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