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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 subframes of a 
predetermined size, to each of which subframes 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· Μ (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 j
Digital Hierarchy) radio communication system and a 
transmitter/receiver equipment therefor.
2. Description of the Prior Art

With recent expansion of worldwide digital j
communication networks, CCITT (International Telegraph
and Telephone Consultative Committee), recommends an SDH

■ ■ H
rule to hierarchically multiplex channels upon signal f
multiplexing in digital communication for interconnection

>Lamong digital communications. The SDH is to multiplex if
modules, each called an STM (Synchronous Transport I

ίmodule), for digital communication. CCITT recommends the |
use of three kinds of STMs: STM-1 (Synchronous Transport >
Module Level 1 with a bit rate of 155520 kb/s), STM-4 ‘
(Synchronous Transport Module level 4 with a bit rate of
622080 kb/s), and STM-16 (Synchronous Transport Module J?

level 16 with a bit rate of 2488320 kb/s). In cooperation /: I

therewith, TTC (Telegraph Telephone Committee) in Japan |
specifies STM-0 (Synchronous Transport Module level 0 ?
with a bit rate of 51840 kb/s) as a lower level of STM-1. F
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Hereinafter, STM-0, STM-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 correcting transmission error, and each 
of which subframes serves as a radio frame for communica­
tion.

The prior art communication system includes as 
described above synchronizing bytes (STM frame 
synchronizing byte and radio frame synchronizing byte) 
each for synchronization of the STM frame and of the 
radio frame, those bytes having no relation to the sizes 
of the STM frame and the radio frame.

Referring to FIG.l, 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 IA 
extracts the SOH from the STM frame 101A at a timing of 
the STM frame pulse 102A, and again inserts the SOH into 
the STM frame 10IA 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 station serves as follows.
. A radio frame synchronization circuit 5B detects

the radio, frame synchronizing bits in the RFCOH of the

ii
/

ii

//

25

/
/ ΰ



: : ' j/ A 2
;i : '

10

15

ft·· ft · ft » fteft * 20

ft » ft ·ft··» ft ft• ft · ft

Ϊ if 
tct » C tr

25

-4-

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 radio 
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 SOH of the STM frame
IOIC, and issues an STM frame pulse 102B at a timing when
the STM frame synchronizing byte is detected. A STM
signal processing circuit IB 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
IOID.

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-mentioned prior art SDH radio 
communication system, it involves bytes in the STM frame

4 .
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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

5 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

10 circuit to result in complicated circuit construction 
followed by serverely greate power consumption.

Furthermore, in a transmitter/receiver equipment 
for use in the prior art SDH radio communication system, 
it adopts double frame synchronizations of those for the

15 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.

20 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

25 intermediate radio station is installed, the present

4 I « «« 4• £ i ϊ
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invention has another object to simplify the circuit construction of the intermediate 

station to reduce power consumption.

To achieve one or more of the above objects, there is provided an SHD radio 

communication system wherein each frame of synchronous transport modules 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 module 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=KM (K is a natural number other then 0).

';···: Preferably said overhead bits for radio communication includes no radio
• β• 0
• ·*· communication frame synchronizing bits.• » «• · ·

’ " An SDH radio communication transmitter equipment according to the present
• R · J -
,*’M’ invention is adapted in another aspect such that it comprises an STM frame
» · »• e

15 synchronization circuit wherein frames of synchronous transport modules in 

synchronous digital hierarchy are inputted,

• « t• · t• · · <
• ♦ « »• · ·• · β
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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 byte is 
detected, an STM signal processing circuit for extracting 
the section overhead from the 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 
according to the present invention is adapted in/ -ene 
aspect such that it comprises an STM frame synchroniza­
tion circuit for receiving radio frames of SDH radio 
communication, and detecting an STM frame synchronizing 
byte in a section overhead of each frame of a synchronous 
transport module in synchronous digital hierarchy in said 
radio frame, a radio frame multiplying circuit or25

Λ
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multiplying 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 converting circuit for extracting the radio 
ccmmuincation secion overhead having no radio comunica- 
tion frame synchronizing bits from said radio frame based 
upon the timing of said radio 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 transport module.

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

The SDH radio communication transmitter equipment 
of the present invention recited in the foregoing is 
adapted 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

,//
IJ
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ciACuit has no radio communication 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 bits in the radio communication
overhead bits of said radio frame. An SDH radio 
communication transmitter/receiver equipment of the 
present invention comprises the SDH radio communication 
transmitter apparatus recited in the foregoing 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· Μ (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 synchronous 
digital hierarchy S with the assumption of the bit number 
of said one fram*3 of the synchronous transport module to 
be S and the bit number of said one radio frame in the 
radio communication to be M, and for detecting a radio

ί
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frame snchronizing bits in a radio communication overhead 
bits in said radio frame, and further separating the 
radio communication overhead from ©aid radio frame in the 
timing of said detection and issuing the same as a

5 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

10 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 tiding of 
said detection, and a radio frame multiplexing circuit

15 for inserting a predetermined radio communication 
overhead into a time slot for the radio communication
overhead in said synchronous transport module based upon 
said radio frame pulse and outputting it as a radio frame.

In accordance with the SDH radio communication
20 system of the present invention wherein each frame of the 

synchronous transport module in the synchronous digital 
hierarchy is divided into subftames of a predetermined 
size, to each of which subframes a radio communication 
overhead bits is added for communication as a radio

25 frame, the bit number M of one radio frame in the radio



ft

,/i

!“

-11-

communication is set to satisfy the relation S=K· Μ (K is a 
natual number other than 0) with the assumption of the 
bit number of the one frame of the 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 invention, the bit
number of the one radio frame in radio communication is 
set to satisfy the relation S=K·Μ (K is a natural number 
other than 0) with the assumption of the bit number of

!}

i

10 the one frame of the synchronous transport module and the
bit number of the one radio frame in the; radio
communication to bo M, so that construction of the SDh

15
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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 with the accompanying drawings in which 
preferred embodiments of the present invention are shown 
by way of illustrative examples.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG.l is a block diagram illustrating a transmitter/ 

receiver equipment for use in a prior art SDH radio 
communication system;

FIG.2A is a block diagram illustrating a; ■ ■ ' ή , . ' ■ ; · ' ; ’

J »
1Ί
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transmitting terminal station in a first embodiment with 
use of a SDH radio communication system according to the 
present invention;

F1G.2B is a block diagram illustraing an 
intermediate station in the same embodiment;

FIG.2C is a block diagram illustrating 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 
transmitter/receiver equipment illustrated in FIG.3;

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

ιof the present invention illustrated in FIG.3.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
In what follows, a preferred embodiment of the 

present invention will be described with reference to 
the accompanying drawings.

Referring to FIGS.2A to 2C, there are illustrated 
in block diagrams a transmitting terminal station, an 
intermediate station, and a receiving terminal station 
in a first embodiment with use of an SDH radio 
communication system according to the present invention.

.//
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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 2n 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· Μ (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 radio frame multiplexing circuit 304 inserts RFCOH 
into the empty time slot in the rate converted STM signal25
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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
demultiplexing circuit

in FIG.2B,
305 detects

radio
radio

frame
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

10 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

15 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

20 that there is satisfied the expression S=K· Μ (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 further 
terminates the SOH of the STM frame in the timing of the

25 just-mentioned detection and extracts infomation set to

0
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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

5 pulse 45 in the timing of the time slot for RFCOH of the 
STM signal 44.

j

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

10 Finally, the receiving terminal station will be

• ·
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described.
As illustrated in FIG.2C, a radio frame 

demultiplexing circuit 308 detects a radio frame 
synchronizing bits in RFCOH of a radio frame 51 received 
from the transmiting terminal station and outputs an STM 
signal 52 in the timing of the detection 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 frame pulse 53, and 
outputs an STM signal 54 (i.e., "η" row) after the rate

0
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conversion.
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 illustrated and issues the same to a 
later stage circuit as a STM frame 56.

It should 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 limited thereto and there is also 
possible other processings with other row numbers.

Successively, there will be described a second 
embodiment with use of the SDH radio communication system 
according to the present invention.

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 invention.

Referring further to FIG.4, there is illustrated a 
signal format in the transmitter/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 111A as inputted, and issues an 
STM frame pulse 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 11 IB. The format of the STM frame 11 IB 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 113Ά is as 
illustratedin FIG.4 which illustrates a case where K is 2.

A rate converting circuit 13A performs preparation 
of an empty time slot for RFCOH and rate conversion with 
respect to the STM frame 111B on the basis of the radio 
frame pulse 113A, and inserts predetermined RFCOH into I

I

//
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the empty time slot and outputs the same as a radio frame 
115. ha. the present embodiment, the inserted RFCOH is 
set to .include no radio frame synchronizing bits.

The format of the radio frame 115 is illustrated in
5 FIG.4. In the present embodiment, as understood from

FIG.4, the rate conversion is done such that the bit rate . a-•
of the radio frame 115 is faster than that of the STM
frame 11 IB by a fraction of the added RFCOH. Further,
since the multiple K in the radio frame multiplying i

10 circuit 16A is set to be 2, a relation S=2-M holds :? J
• 9

•
a » 9 « 9 a

between the bit number M of the radio frame 115 and that J i
• 9

β 9
• *9 99
•

S of the STM frame 111A. 4 t
Y ’

• e ·
9 9 9

9 · · Next, the receiving station will be described.
• * * r

t € Ί.

< t r A STM frame synchronization circuit 12B detects an

* C <■F A

tt t. t

«/ « »« · ·it· *< < · a • ·• c · ·

15 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 illustrated in FIG.4.

A radio frame multiplying circuit 16B issues a
20 radio frame pulse 113B of a frequency 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
25 the radio frame pulse 113B with that of a clock of the
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radio frame 115 and thereafter extracts the RFCOH from
the radio frame 115 in the timing of the 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 processing circuit 11B 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 another circuit not 
illustrated and outputs it to a later stage circuit as an 
STM frame 11ID.

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

Referring to FIG.5, 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.

An STM frame pulse generating circuit 202 frequency- 
divides an input clock WCLK to prepare an STM frame pulse 
SFP of the same frequency as a frame width of the STM

11
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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 CPI 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 CPI, 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.:» an SOH 
timing pulse STP in synchronism with the head of the SOH 
of the STM frame 111A. s The SOH processing circuit 203 
extracts the SOH from the STM frame 111A on the basis of 
the foregoing SOH timing pulse STP, and again inserts the 
SOH into the STM frame 111A after editing the SOH in25
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another circuit not illustrated and outputs it as a STM
frame D2.

The rate converting circuit 13A of FIG.3 is 
comprised of an elastic memory 208, a write pulse

5 generating circuit 295, a read pulse generating circuit 
206, a PLL circuit 207, and a RFCOH inserting circuit 
211.

A write pulse generating circuit 205 frequency- 
divides an input clock WCLK based upon the STM frame 

10 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 

15 generating circuit 209, and issues a read pulse RP of the 
same frequency as that of 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.

20 The elastic memory 208 executes rate conversion of
the empty time slot for the RFCOH by writing in a memory 
the STM frame D2 from the SOH processing 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

« «·• 4 · «
• 0 ·
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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 generating 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
15 prepares a reference pul ne of the same phase as that of

• l tt• * t• ί• < ( t the STM frame pulse SFP but of the frequency K times as
9 T <■ « t that of the same (K is a natural number other than 0), t,

··»·• · «·*·

• · ·»·« ·• ·»

and compares the TFCOH timing pulse RTP with the 
reference pulse and feeds a control signal CP2 to the 

20 radio frame timing generating circuit 209 until 
coincidence of the comparison is attained.

The radio frame timing generating circuit 209 
shifts the RFCOH timing pulse RTP in its phase once 
receiving the control signal CP2 and hereby issues the 

25 RFCOH timing pulse RTP in synchronism with the location of

? .<3



Η τ

XX

-23-

ίο

*■·*·» ·' · • · ·

15

20

the RFCOH empty time slot of the radio frame D3.
The detailed description was made o, the 

transmitting station, and the same shall be applied also 
to the receiving station, which is therefore c·itted 
herein.

According to the present invention, as described 
above, the radio frame was constructed such that the bit 
number M of one STM f?ame satisfy a relation S=K· Μ (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 converting 
circuit is eliminated together with the simplification of 
the circuit constrcution of the intermediate station and 
together with the reduction of consumed power.

Further, synchronization is established for the 
radio frame and for the STM frame using the STM frame 
synchronizing byte 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 simplified multiplying circuit. Thus, the 
circuit construction of the transmitter/receiver 
equipment is simplified and power consumption is reduced. 
Moreover, the frame synchronization i.s simply required 
only once, and hence frame 5 alignment for synchronization 
time is reduced. Additionally, there is no need of

ί «ί H « I τ <t

25
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providing a radio frame synchronizing 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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-wiiat ic claimed iEi The claims defining ffie invention are as follows:
1 1. An SDH (Synchronous Digital Hierarchy) radio
2 communication system, wherein each frame of synchronous
3 transport modules in SDH is divided into subframes of a
4 predetermined size, to each of which subframes an
5 overhead bits for radio communication is added for

J '

6 communicaion as a radio frame, said system charactrized
7 in that with the assumpion of the bit number of one frame
8 of said synchronous transport module to be S and the bit
9 number of one radio frame in said radio communication to

■ ί

• * ft ft * « 
♦ ft

• a

10 be M, said bit number M of the radio frame is set to
11 satisfy a relation S=K· M (K is a natural number other
12 than 0).

t r x I ft i 
4 <

2

etc ll € 4

2

3ft ft ftft· ft• “ 4ft ft ft “« ftft «ft
5

6

7

8

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 (Synchronous Digital Hierarchy) radio 
communication transmitter equipment comprising:

an STM/ frame rerminating circuit wherein frames of 
synchronous transport modules in synchronous digital 
hierarchy are inputted, an STM frame synchronizing byte 
in a section overhead of a frame of said synchronous 
transport module is detected, said section overhead is 
extracted from the frame of said synchronous transport

Iί}j

1111L
ft «4 t
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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 2n 
modulation system for a radio communication system;

a rate converting circuit for adding for rate .
conversion an empty time slot for RFCOH^ to a signal from 
said row converting circuit so that a relation S=K· Μ (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 Hierarchy) radio 
communication receiver equipment comprising:

a radio frame demultiplexing circuit for receiving

i nL*Λ v
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a radio frame of SDH radio communication wherein a
relation of S=K· Μ (K is a natural number other than 0) is
satisfied with the assumption of a bit number of one

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
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

9 ♦
. 14 outputting a signal after separation and a radio frame

• ·
j’»·”** 15 pulse at a timing of the detection;

0 0 «

'•‘7 16 a rate converting circuit for eliminating time
• · ·

17 slots of said radio communication overhead in said signal• · «
• r

18 after separation, smoothing and converting a rate of
ί*4*': 19 SckAl signal;
rt ίr€ » r“ ' 20 a row converting circuit for converting a

* /-t 21 rate-converted signal from said rate converting circuit
in t

22 which is an "n" row signal of a 2n modulation system for
23 a radio communication system into frames of synchronous

Γ v w ;<t I ·
24 transport modules; and»'■ * clift
25 an STM frame terminating circuit wherein frames of
26 synchronous transport modules from said row converting
27 circuit are inputted, an STM frame synchronizing byte in
28 a section overhead of a frame of said Synchronous
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29 transport module is detected, said section overhead is '
30 extracted from the frame of said synchronous transport "Ϊ

■ *
31 module at a timing of the detection of the STM frame
32 synchronizing byte, a predetermined section overhead is
33 inserted into the frame of said synchronous transport
34 module at a timing of the detection. j

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

J j

4 radio communication receiver equipment as claimed in <
” 1 5.5 claim 4. sft rt rtrt rt rt :Oft ' .

ί’».». 1 6. An SDH (Synchronous Digital Hierarchy) radio :
ft »ft . ■ J

',*.,*2 communication intermediate station comprising:
• · ft a . ■ft ft ftft» ft* 

ft · c
3 a radio frame separating circuit for receiving

ft t 4 radio frames of SDH radio communication wherein a
t e r t 
ι t ·;< , 5 relation S=K-M (K is a natural number other than 0) is
t1 ' C * r £i t 6 satisfied with the assumption of a bit number of one
r r < ’ 7 radio frame in the radio communication being M and a bit

8 number of one frame of a synchronizing transport model in j ί

9 synchronous digital hierarchy being S, detecting a radio F <
Iii .................... 7 H S

it t t ,:. . h' j

10 frame synchronizing bits in a radio communication 9 |
« t t . Ρ/ «

< t < ■ ’ ■ I

11 overhead in said radio frame, separating the radio it 1
12 communication overhead from said radio frame at a timing !

■ I ■'
13 of said detection and issuing the same as well as a radio I' ■ ' ' ■ ' s14 frame pulse at a timing of said detection; J
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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 transport 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 outputting a radio frame. . . . .. , \

7. A SDH/radio communication transmitter equipment 

comprising: ,5^^
an STM? frame synchronization circuit wherein frames 

of synchronous transport modules in synchronous digital 
hierarchy are inputted, and an STM frame synchronizing 
byte in a section overhead of a frame of said synchronous 
transport 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 processing circuit for extracting said 
section overhead from the frame of said synchronizing

.1
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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 synchronous transport module;

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

frame pulse by K (K is a natural number other than 0), and for which the relation

e S=K M is 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

10 radio frame.

8. An SDH (Synchronous Digital Hierarchy) radio communication 

receiver equipment comprising:

a radio frame demultiplexing circuit 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 number of one radio frame in said radio 

communication being M, detecting STM frame synchronizing byte in a section 

overhead of said radio frame of the synchronous transport module in SDH, and 

outputting an STM frame pulse at a timing of the detection;

a radio frame multiplying Circuit for multiplying the frequency of said STM 

frame pulse by K (K is a natural

15
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15 number other than 0) and outputting a radio frame pulse

16 at a timing of the STM frame pulse;

17 a rate converting circuit for extracting a radio

18 communication overhead from said radio frame based on the

19 timing of said radio frame pulse, eliminating said

20 overhead and performing rate conversion of a signal with

21 the overhead eliminated; and

22 an STM signal processing circuit for extracting

23 said section overhead from a signal from said rate

24 converting circuit based on the timing of said STM frame

• ·
»25

··'*«·«to «
26

• * » β ff 
ti

• » * 27■ ΙΛ " *

• 4 · «1•« · Ί

·· »·
« · t
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2

pulse, inserting a predetermined section overhead into

said signal from said rate converting circuit and

outputting a frame of synchronous transport module.

9. An SDH (Synchronous Digital Hierarchy) radio

communicaion transmitter/receiver equipment comprising

C t t ' o
i ft ί □c

the SDH radio communication transmitter equipment as

< 4
claimed in claim 7 and the SDH radio communication

. ,../5 receiver equipment as claimed in claim 8.

1

« ' I

10. An SDH radio communication transmitter

2

t { c €<t £
t t t □

U t Jt £ ££ £ ί
4

equipment according to claim 7 wherein the radio

communication overead which is insertd into the signal

from said STM signal processing circuit in said rate

5 converting circuit has no radio communication frame

6 synchronizing bits. /

. J

1 11. An SDH radio receiver equipment according to

/
N
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r
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2 claim 8 wherein the radio communication overhead of said

3 radio frame which is inputted in said STM frame

4 synchronizataion circuit has no radio communication frame

5 synchronizing bits.

1 12. An SDH radio communication transmitter/receiver

2 equipment comprising the SDH radio cmmunication

3 transmitter equipment as clamed in claim 10 and the radio

4 communication receiver equipment as claimed in claim 11.
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SDH Radio Communication System and Transmitter/Receiver 
Equipment Therefor

ABSTRACT
By the assumption of the bit number of one frame of a synchronous 

5 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. In the case 

10 where a radio intermediate switching station is installed, the circuit 
construction of the intermediate station is simplified and power
consumption is reduced.
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