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rel akgs; 10 a transniitting and receiving systemTn base stattomfor a -~
digital nobile tel ephone system adopting a ting di ﬁE§?hﬂCEDI$HEEQ‘S’:mcess
system (TDVA) and, nore particularly, to a trap sslon/receptlg;l data

processing circuit, which permts ready transi} SPHEAR aP3%gH|--- £ o taphesif.. ... i
rate systemvmthout alteration of any har dwar e lﬁ'a'ﬁn{sﬂh meaged si i
alteration of firmvare. By the term "hal f rat e QyB&wnd(s) spaye@n_t,,:awpge e,
t el ephone system for speech comunication at o dor the informati ot :
transm ssion rate of the full rate system Acc rd| ng %o 't%“ggd Harf“’r*&t’”‘—“ -------
system about doubl e capacity of the speech communication TS permtted-for- '
the full rate system By way of exanple, in the Japanese standard digital
nobi.l e tel ephone SyIRARBMITIENG' ARUTRECEIVIING SYSTEM IN BASE STATION

The present invention relates_td a transmitting and
receiving system-in base station for a digital moblle
telephone system adopting a time division multiple écgess
system (TDMA) and, more particularly, to a
transmission/reception data processing circuit, which
permits ready transition from a full to a half rate system
‘without alteration of any hardware but with mere simple
alteration of firmware.

By the term "half rate system" is meant a moblle
telephone system for speech communication.at one half the
.information transmission rate of the full rate siStem.
According to this half rate systém about double capacity of
the speech.communication is permitted for the full rate
system. By way of example, in the Japanese standard
digital mobiie telephone system, one frame is 40
milliseconds and is divided in time into 6 slots. In the
full rate system, two slots in one frame are used for
communication, while in the half rate sistem é single slot
in tﬂe frame is used for communication.

Fig. 3 shows a prior art time division multiple access
system transmission/reception data processing circuit of
this type. As shown, the circuit has independent data
processing means 128, 128 and 130 and 2-port RAMs 127, 129
and 131 for individual channels and also has
multiplexing/separating means 125 for multiplexing and

separating data of individual channels, the means 125 being



mlliseconds and is divided in time into 6 slots. In the full rate system
two skats;in one franme are used for communication, while in the half rate
systema single slot in the frame is used for communication. Fig. 3 shows a
prior art time division multiple access systemtransm ssion/reception data
processing circuit of this type. As shown, the circuit has independent data
processi ng neans 126, 128 and 130 and 2-port RAMs 127, 129 and 131 for

i ndi vi dual- channel s and al so has nul ti pl exi ng/ separati ng neans 125 for

mul ti pl exi ng and separating data of individual channéls, the neans 125

bei ng provi ded between the data processing neans 126, |28 and 130 and a
radio transmtting/receiving circuit 11. :

provided between the data processing means 125, 128 and 130
and a radio transmitting/receiving circuit 11.

Such é prior art circuit should have a
transmission/reception data processing unit and a 2-port
RAM for each channel. When the number of channels to be
multiplexed is changed such as in the case of transition
from the full rate system to the half rate system, it is
required to add and alter the hardware, causing the
economical problem. |

For example, the Japanese standard digitai mobile
telephone system prescribes the full rate system of 3-
channel multiplexing to be in practical use for the first
time and the half rate systém of 6-channel multiplexing to
be introduced about two -years afterwards. It is also
allowed that'the full and half rate systems_coexist'at
a single radio ffequency. Therefore, iIf processing units
-for 3 channels neéessary for the initial full rate system
are provided in the prior art structure that a data
processing unit is provided for each channel, it becomes
necessary to replace the transmission/reception data
processing units at the time of the future introduction of

~ the half rate system. . On the other hand, providing data
processing units for:6 channels to cope with' the half rate
system from the outset causes a great initial investment
and the econoﬁical problem.

In the half rate system, the bit rate is one half the
bit rate in the full rate system so that about one half the

transmission/reception data processing capacity suffices.



Such a prior art circuit should have a transni ssion/reception data
processing unit and a 2-port RAMfor each channel. Wen the number of

channel's to be nultiplexed is changed such as Tn_the—ease—eL_LLan5|t|on

fromthe full rate systemto the half rate systgm s re U|red to add
and alter the hardware, causing the econom cal pr t he
Japanese standard digital nobile tel ephone syste iﬂ fuII rate
system of 3- channel nultiplexing to be in pract e first tine

and the half rate system of 6-channel nultiplexing to be |ntroduced about
two years afterwards. It is also allowed that the full and half rate
systens coexist at a single radio frequency. Therefore, if processing units
-for 3 channels necessary for the initial full rate systemare provided in
the prior art struﬁhqnq?othaitqabda¢qmpat1b1e with both tlie balY¥ and full :

rate systems it Is necessary to have data processing units
having the full rate system processing capacity for about 6

channels, also causing the economical problem.

An object of the invention is therefore to provide a
transmitting and receiving system in base station capable
of permitting the transition from a full rate system to a
half rate system to be readily reallzed without hardware
alteration but with a mere simple alteration of firmware.
| In the preferred aspect of the present invention, the
transmission/reception data processing circuit executes
processes of disassembling and assembling to and from a
plurality of slots with respect to control signals for all
channels to Be multiplexed to a single radio frequency, and
‘ _ of data processing for each slot on control signals for all
channels to be multiplexed to a singie radio frequency, and
also executes data processing for.each slot on speech
signgls of all channelé to be multiplexed to a single radio
! frequency. It is thus possible.to readily realize the

-transition from the full rate systém t§ the half rate
system without hardware alteration but with a mere simple
firmware alteration. -

f Other objects and features will be clarified from the

following description with reference to attached drawings.

Fig. 1 is a block diagram showing a

transmission/reception data processing circuit according to

oW
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processing unit is provided for each channel, it beconmes necessary to
feplace the transm ssion/reception data processing units at the tinme of the
future introduction of the half rate system On the other hand, providing
data processing units for 6 channels to cope with the half rate system from
the outset causes a great initial investnent and the econonical problem In
the half rate system the bit rate is one half the bit rate in the ful

rate systemso that about one-half the transm ssion/reception data
processing capacity suffices. 2 3 Therefore, to be conpatible with both
the half and full rate systens it is necessary to . : :

an embodiment of the preéent invention:

Fig. 2 is a block diagram showing an embodiment of the
trapsmitting and receiving system in base statlon according
to the present invention;

Fig. 3 is a block diagram shbwing a prior art
transmission/rgception data processing circuit;

Fig. 4 is a time chart showing a frame configuration
of a.TDMA signal;

Fig. 5 is a time chart showing the signal format of
one unit of a physical channel for control:

Fig. 6 is a time chart showing the signal format of
one unit of a physical channel for communication;

[ Fig. 7 is a view showing data processing for an up-
going first unit of a physical channel for control; and

Fig. 8 is a View showing data processing for FACCH
of a physical channel for communication; and

Fig. 9 is a view showing disassembling and assembling

for plural units for a control signal.

An embodiment of the present invention will now be
described with reference to the drawings. Fig. 2 is a
block diagram showing the transmitting and receiving system
in base station in a digital mobile telephone system
utilizing a time division multiple access system according
to the invention.

The transmitting and receiving system in base station
comprises a control signal input/output unit 20 for |

inputting and outputting control signals from and to
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have data priocessing units having the full rate system processing capacity
for about 6 channels, also causing the econom cal problem SUWARY OF THE

I NVENTION It is an object of the present invention to aneliorate one or
nore di sadvantages of the prior art. According to one aspect of the present
i nvention there is provided a transmtting and receiving systemin a base
station in a tine division nultiple access digital nobile tel ephone system
conprising: a control signal input/output unit for inputting and outputting
control signals fromand to an external system a speech signal :
I nput/out put unit for inputting and outputting speech signals formand to
an external system a first plurality of transmtting/receiving units each

including a radio transmitting/receiving circuit and a
transm ssi on/ r eceptéxverdal asyptencssispgech raAgnil Spud/dutansnisdi 80/ facepti on

data processing circuit for processing time division mul ti%ll xed_si gnal s,
edch of said multipl®Pe&ging 94 8“%1??3“50??66@15061&?‘3&5 S¥EBn dSI‘:ﬁr Bty of

frames, each of sai g {daupsshaely £ YRPSPItObr dliihochlnyy Mddiv1sf slots, a

control -signal bus connecting said control “signal 1 nput/output unit and
said plurality of tumitsniositgAoeckoludgngimespectdvd padipeech

transmitting/receiving circuits 1la to 1llc_ and
trhnsmission/feception data processing circuits 12a to 1l2c¢c,
a control signal bus 40 connecting the control signal
input/output unit 20 and the transmitting/receiving units

10a to 10c, and a speech signal bus 40 connecting the

speech signal input/output unit 30 and the

transmitting/receiving units 10a to 10c. The control

signal input/output unit 20 communicates with the external
system in accordance with CCITT X. 25 protocol for data_

transmissiqn between the external system and each of the

transmitting/receiving units 10a to 10¢. The speech

- signal input/output unit 30 has functions to serve as an
interface for the external system, of, for instance, 2,048
; kbps MD codes.and TTL level signal in the speech signal bus
1 | 50 and also to extract and add 8 kHz synchronous signél.
The transmitting/réceiving units 10a to 10c¢ transmit and
receive the control or speech signals to and from the
mobilé telephoné sets using radio frequenéy signals. The
transmitting/receiving units 10a to 10c comprise resbective
radio tr;nsmitting/receiving circuits 1la to 1llc and
transmission/reéeption data processing circuits 12a to 12c¢.
The radio transmitting/receiving circuits 1la to 1lc
transmit and receive triplexed or hexaplexed 42 kbps data

to and from the mobile telephone sets by using radio

5



si gnal ‘bus connecting said speech signal input/output unit and said
plurality of transmtting/receiving units, wherein said

transm ssion/reception data processing circuit includes: a first data
processi ng neans for executing processes of assenbling and disassenbling to
and froma fourth plurality of said slots by nodifying said control signals
received fromsaid control signal input/output unit to forma fifth
plurality of channels to be nmultiplexed to a single radio frequency; a
first 2-port RAM connected to said first data processing neans and also to
said control signal bus; a second data processing neans for executing a
data processing on said control signals for each of said slots so that al
channels are nmultiplexed to a single radio frequency; and a second 2-port

RAM connect ed to- botReSRTRF €121 Bast Sman dard 4pslicies OF oy b The
According to anot her-gafeds18h/fRpRE & Gldlal SRERREL ANk (BES1dsS1RE O)d ded a
transmtting and receiving systemin a base stationin a time division

mul ti pl e access di giexatutmirrbeessingghofhdayyss dmeodnprorecags farctid r ol
signal input/output unit for, inputtin nd out putting control signals from
and to an external $YSFEN S488pbedfrd g P’Fﬁﬁf?ﬁofﬁ“pﬂ’eu?ﬁetecf’o?%“r?ﬁutti ng

and outputting a speeeh i @acdh &f aMeansh dig1thes exbaihal. system a first
plurality of transmtting/receiving units each including a radio
f Fig. ; is a block diagram showing the

transmitting/receiving unit according to this embodiment.
The tfansmitting/receiving unit 10 includes the radio
transmitting/receiving circuit 11 and the
transmission/reception data processing circuit 12. The
transmission/reception data processing circuit 12 includes
a first 2-port RAM 121, first data processing means 122, a
second 2-port RAM 123 and second data processing means 124.
The first 2-port RAM 121 and the second data processing
means 124 ére connected to the control and speech signal
buses 40 and 50, respectively. The first data processing
means 122 may be realized with MPU peripheral circuits of a
universal microprocessors (hereinafter referred to as MPU),
such as memories, address decoders and timers. The second
data processing means 124 may be realized with, for
instance, a high rate single chip MPU.or a single chip
digital signal processor (hereinafter referred to as DSP).
The first 2-port RAM 121 has a plurality of cohtrol signal
buffers for the rate matching of the control signal
iﬁput/output unit, and its capacity is several 10 kB. The
second 2-port RAM 123 has a buffer for one slot for each
channel, and thus 1ts capacity is several 100 B to sevefal

kB.
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transmitting/receiving circuit and a transnission/reception data processing
circuit, sald transm ssion/reception data processing circuit for processing
time division mul ti pl exed signals, each of said nmultiplexed signals being
conposed.of a second plurality of franmes, each of said franes being
conposed of third plurality ot slots, a control signal bus 3a connecting
said control signal input/output unit and said first plurality of
transmitting/receiving units, and a speech signal bus connecting said

speech signal input/output unit and said first plurality of
trransmtting/receiving unite, wherein said transm ssion/reception data

processing circuit executes processes of disassenbling and assenbling a
ive d

fourth plurality of slo h d |
ou b linal o oo b s st oL s

fromsaid contro

so that said channelsa [ ecdmplrt ey Qxesinﬁﬂalasﬁénlaﬁﬂ bt UtegHENCI0 for

DESCRI PTI ON OF THE PREFERRED ENMBCODI MENT( S)

inputting and outputting control signals from and to the
externa1 system, a speech signal input/output unit 30 for
inputting and outputting speech signals from and to the
external system, a plurality of transmitting/receiving
units 10a to 10c¢ each including radio
transmitting/receiving circuit 11 and a

" transmission/reception data processing circuit 12, a
control signal bus 40 connecting the control signal
input/output unit 20 and the plurality of the
transmitting/receiving units 10a to 10c, and a

speech signal bus 50 connecting the speech.signal
input/output unit 30 and the plurality of the
transmittiné/receiving units 10a to 10c. The
transmission/reception data processing circuit 12 as
featuring means of the embodiment, comprises first data
processing means 122 for disassembling and assembling into
and from a piurality of slots with respect to control
signals for all channels to be multiplexed to a single
radio frequency, a first 2-port RAM 121 connected to the =
first data processing means 122 and also to the control
signal bus 40, second data processing means 124 for
executing.data processing for each slot on the control
signals'for.all channels to be multiplexed to a signal
radio frequency and also executing data processing for each
slot on the speech signals for all channels to be

multiplexeé to a single ratio frequency, and a second



Fig. 1 is a block diagramshow ng a transm ssion/reception data processing
circuit according to an enbodi nent of the present invention; Fig. 2 is a
bl ock di agram showi ng an enbodi nent of the transmitting and receiving
systemin base station according to the present invention; Fig. 3 is a

bl ock di agram showing a prior art.transm ssion/reception data processing
circuit; Fig. 4 is a tine chart showng a frane configuration of a TDVA
signal; Fig. 5is atime chart showing the signal format of one unit of a
physi cal channel for control; Fig. 6 is a tinme chart showi ng the signal

f or mat of

2-port RAM 123 connected to the first data prccassing means
122 and also to the second data processing means 124.

Now, signal formats and contents 6f fhe data
processing will be described by taking the Japanese
standard digital mobile telephone system'as an example.

The standards of the Japanese standard digital mobile
telephone system are published as RCR STD-27 by the
Research & Development Center for Radio Systems.

Fig. 4 shows the format of a time divisional
multiplexed signal transmitted as a radio signal. In Fig.
4, labeled ST#0 to ST#5 are slot Nos. in the frame. 1
superframe comprises 18 frames each comprising six slots.
Each slot can be assigned as an independent channel

: {physical channel). In the case of a physical channel for

! . ] control (cohirol physical channel) or a physical channel

for communication (communication physical channel)

; . for the full rate system, however, two slots in one frame
are used. That is, channels ST#0 and ST#3, ST#1 and ST#4, -

f or ST#2 and ST#5 are assigned to the single physical

channel. For the physical channel for the half rate

- communication physical channel, a slot in one frame is
5 C ' used. Thus, three to six physical channels are multiplexed
f per a radio frequency.
! _ Figs. 5 and 6 show signal formats in one slot of the
! control and communication physical channels. 1In Fig; S,
; labeled G is a.guard time, R guard times for the burst
transient response, P preambles, SW synchronous word, CC

color codes, CAC éontrol signals (PCH, BCCH, SCCH), and E



one unit of a physical channel for communication; Fig. 7 is a view show ng
dat a proces§5| ng for an up- going first unit of a physical channel for
control; and Fig. 8 is a view showi ng data processing for FACCH of a

physi cal channel for communi cation; and Fig. 9 is a view show ng

di sassenbling and assenbling for plural units for a control signal. An
enbodi nent of the present invention will now be described with reference to
the drawings. Fig. 2 is a block diagramshowing the transmtting and
receiving systemin base station in a digital nobile tel ephone system
utilizing a time division nmultiple access system according to the

I nvention. The transmtting and receiving systemin base station conprises
a control signal input/output unit 20 for inputting and outputting control

si gnal s fl’onland t Quoliision control bit. In Fig. 6, labeled T i5 a guard
time, R guard times for burst transient réqunse. P

_preambles, SW synchronous words, CC color codes. SACCH
control‘channels covering low ratés. FACCH control channels
covering high rate, RCH a housekeeping bit, SF a steal -

' flag, and TCH speech signals. A one slot signal is
obtained by.adding the preamble P, the synchronous word SV,
the color code CC, etc. to the speech signal.

Figs. 7 and 8 show the flow of one unit siénél data
processing for control and high rate coverage control
channel as respective_examples. In Fig; 7, labeled W 1is
a bit for signal disassembling and assembling, and 00
"Don't care”. The high rate coverage channel is a
cpmmunication physical channel. -if it is desired to
transmit a control signal at high rate during a
communication session, it is transmitted and received in
place of the speech signal data. In the transmission of
one unit control signal, CRC encoding, error correction
(FEC) and interleaving are executed. In the reception,
converse to_the transmiSsion, de-interleaving, error
corréction decoding ahd CRC cheqk are executed.

Fig.9 shows an example of disassembling and assembling
when the control signal is transmitted with a plurality of
units. Ih Fig. 9, labeled W is a bit for signal
disassembling and assemﬁling. In the control signal, the
bit for signal disassembling and assembling is added to the
head after its division to a length of an octet number

capable of being transmitted by one unit.



4 external system a speech signal input/output unit 30 for inputting
and out putiti ng speech signals fromand to the external system a plurality
of transmtting/receiving units 10a to 10c including respective radio
transmtting/receiving circuits 1la to 11c and transm ssion/reception data
processing circuits 12a to 12c, a control signal bus 40 connecting the
control signal input/output unit 20 and the transmtting/receiving units
10a to 10c, and a speech ‘'signal bus 40 connecting the speech signal

i nput/output unit 30 and the transmitting/receiving units 10a to 10c. The
control signal input/output unit 20 communi cates with the external

Now, the operation of ﬁhe.transmlssion/receptlon data
processing circuilt according to the embodiment will be
described. When a down-coming control signal is .
transmitted from the extefnal system, the control signal
(layer 3 information) is written in the first 2-port RAM

121 via the control signal input/output unit 20 and the
control signal bus 40. The first data processing means 122
adds a layer 2 address field and a control field to the
layer 3 information. In the case of an octet number which
can not be transmitted by one unit, a bit of signal
-disassembling and assembling is added after the division
into a plurality of units, and the added signal is written
in the second 2—poft RAM 123. When the data in the second
2-§ort RAM 123 is not yet taken by the second data
processing means 124, the data is written successively unit
by unit in the second 2-port RAM 123 after taking. When a
control signal is written in the second 2-port RAM 123, the
second data processing means 124 executes CRC coding, FEC
coding and interleaving as has been described in connection
with Figs. 7 and 8, adds a preamble, a synchronous signal,
a color code, etc. to form the down-coming formats shown in
Figs. 5(2) and 6(2), and transmits the resultaﬁt data in an
assigned slot as shown in Fig. 4. When data to be
transmittéd is not written in the second 2-port RAM 123,
the second data processing means 124 produces idle data.
However, the high rate coverage control channel is
excluded. When a slot is assigned to a physical channel

for communication, the second data processing means 124
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systemin accordance with CCTT X. 25 protocol for data transm ssion

bet wéen the external system and each of the transmitting/receiving units
10a to 10c. The speech signal input/output unit 30 has functions to serve
as an interface for the external system of, for instance, 2,048 kbps M
codes and TTL | evel signal in the speech signal bus 50 and al so to extract
and add 8 kHz synchronous signal. The transmitting/receiving-units 10a to
10c transmt and receive the control or speech signals to and fromthe
nobi | e tel-ephone sets using radio frequency signals. The
transmtting/receiving units 10a to 10c conprise respective radio
transmtting/receiving circuits 1la to .11c and transm ssion/reception data
processing circuits 12a to 12c. The radio transmtting/receiving circuits

1la to 1lc transm kxaditdsCeetadilihk MRX80sddre AR X AL 43 KbDpdaér to and
fromthe nDblle t el ephone sets by using radio
signal input from the external system via the speech signal
input/output unit 30 and the speech signal bus 50 and
trénsmits the resultant data as the speech signal.

With an up-goling control signal, the second data
processing means 124 takes out a control signal portion and
executes de-interleaving, FEC coding and CRC check as shown
in Figs. 7 and 8. If no error is detected by the CRC
check, it is determined tpat the data is received, and the
reception control signal (signal disassembling and
assembling bit, layer 2 signal) in one unit is written in
the second 2-port RAM 123. If a reception slot is assigned
to a physical channel for communicétion. the speech signal
portion is ;aken out, and then scrambling and a secrete
processing are executed on the taken out speech signal.

The resultant data is outputted to the speech signal bus
50. The speech signal is supplied to the external system
via the speech signal bus 50 and the speed signal
input/output unit 30.

The second data processing means 124 reads out the
data from the second 2-port RAM 123. If there is received
data in the read out data, it assembles layer 2 information
having been divided into'a plurality of units by uging the
bit of sfgnalldiéassembling and assembling, as shown in
Fig. 9. If the received control signal includes layer 3
information, it is written in the first 2-port RAM 121.

The control signal is outputted to the external system via

the control signal bus 40 and the control signal
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5 frequency signals based upon a [err]/4 shift QPSK system The

transm sston/reception data processing circuits 12a to 12c execute
processings of layers 1 and 2 process for the control signal, scranbling
process for the speech signal, etc. in each of the nultiplexed channels.
Fig. 1 is a block diagramshow ng the transmtting/receiving unit according
to this enbodinent. The transmtting/receiving unit 10 includes the radio
transmitting/receiving circuit 11 and the transm ssion/reception data
processing circuit 12. The transm ssion/reception data processing circuit
12 includes a first 2-port RAM 121, first data processing neans 122, a

input/output unit 20.

The first data processing means 122 Is operative only
when a control signal is transmitted, and thus it
need not be capable of high rate processing. Since a
plurality of controllsignals are bufferred, it is thus
adequately realized with a universal microprocessor of 18
to 32 bits. The second data processing means 124 has to
execute processing irrespectivé of whether or not there is
a control signal, and thus it 1s required to be capable of
high rate processing.. However, it executes only unit
processing, and no large capacity memory is needed. It is
thus adequate to realize it with a high rate chip MPU or
DSP. Of course, it can be realized with exclusive hardware
because of frequent repetition of a simple process.

Since thé data processing means 122 and 124 may
comprise a MPU or DSP, it is possible to cope the
transition from the full rate system to the half rate
system with the alteration of the firmware (program} for
this part of the system, that is, no hérdware alteration is
necessgry. In the prior art, as shown in Fig. 3, an
increase from three to six data processing means énd 2-port
RAMS are necessary, that is, the multiplexing/separating
means has to be altered from the triplex to the hexaplex.

As has been described in the foregoing., according to
the "invention it is possible to permit ready transition
from the full to the half rate system without hardware
alteration buf with a mere simple alteration of the

‘firmware. It is thus possible to minimize.the investment
at the time of the transition of the system.
12 '



A

second 2-port RAM 123 and second data processing nmeans 124. The first
2-port RAM 121 and the second data processing neans 124 are connected to

the control and speech signal buses 40 a respectively. The first data
processing neans 122 may be tealized with MPU periphera s of a

uni versal m croprocessors (h@ﬁ@smafﬂaeneen&ti tded to such as

menori es, address decoders an econd datymm s 124
may be realized with, for |nst ate sinple* |ngle
chip digital signal processor el na ter referred to as DSP) rst

2-port RAM 121 has a plurality of control signal buffers for the rate

mat chi ng of the control signal input/output unit, and its capacity is
several 10 kB. The second 2-port RAM 123 has a buffer for one slot for each
channel , and thus |} gngqpacity is several 100 B to several kB.

1. A transmitting and receiving system in base
station in a time division multiple access digital mobile
telephone system comprising, a control sinal input/output
unit for inputting and outputting control signal from and
to external system, a speech signal Iinput/output unit for
inputting and outputting speech signal from and to external
system, a plurality of transmi?ting/receiving units each
including a radio transmitting/receiving circuit and a
transmission/réception data processing circuit, a control
signal bus connecting said control signal input/output unit
and said plurality of transmitting/receiving units, and a
speech signal bus connecting said speech signal
input/output unit and said plurality éf
transmitting/receiving units, said transmission/reception
data processing circuit including:

first data processing means for executing processes-of
.assembling and disassembling to and from a plurality of
slots with respect to control signals for all channels to
be multiplexed to a single radio frequency; <

a first 2-port RAM connected to said first data
processing means and also to said control signal bus;

second data processing means for executing a data
processiné for each slot on.control signals for all
channels to be multiplexed to a single radio frequency:; and

a'ﬁecond 2-port RAM connected to both said first and
second data processing means.

22 The transmitting and receiving system in base

13



6 More specifically, the enbodi nent, as shown in Figs. 1 and 2,

conpri sesya control signal input/output unit 20 for i ting and
outputting control signals fr d to the external SSE?EHTME‘SpeeGh\ngQaI
I nput/out put unit 30 for inpqﬂting an utting speetuv ' from.and
to the external system a pl urihee a_p% transmitting/re MI H{Ml to
10c each including radio tragf aldyNQ circuit*11¢a h'
transm ssion/reception data urt 12, a control signaf blis 40
connecting the control signal inpu unit 20 and the plurality of the
transmtting/receiving units 10a-to 10c, and a

station according to claim 1, wherein said flrst data
processing means is a univérsal microprocessor, and said.
second data processing means is a high speed single-ch;P
microprocessor. .

3. A transmitting and receiving system in base
station in a time division multiple access digital mobile
telephone system comprising, a control sinal input/output
unit for inputting and outputting a control signal from and
to an external system, a speech signal input/output unit
for inputting and outputting a speech signal from and to
the external system, a plurality of transmitting/receiving
units each
including a radio transmitting/receiving circuit and a
transmission/reception data processing circuit, a control
signal bus connecting said control signal input/output unit
and said plurality of transmitting/reéeiving units, and a-
speech signal bus connecting said speech signal
input/output unit and said plurality of
transmitting/receiying units, wherein said
transmission/reception data processing circuit executes
processes of disasseﬁbling and assembling to and from a-
plurality of slots with respect to the control signals for
all channels to be multiplexed to a single radio frequency,
and of data processing for each slot on the control signals
and speech éignals for all channels to be multiplexed to a
single radio frequency.

4. A transmitting and receiving system in base

station in a time division multiple access digital mobile

14



A
A

speech ggggal bus 50 connecting the speech signal input/output unit 30 and
the plural*ty of the transm-tting/receiving units 10a to 10c. The

transm ssi on/ reception dat2}§?55E§§fﬁg\cLngLlﬁ12 as f Lng nmeans of the
enbodi ment, conprises first égmwgh%; Ssi ng neans 122 Fafuﬁ%§g§§énbLLug\gpd
assenbling into and froma pl btsg Wi th resp M ol

signals for all channels to M I 0 a single E/M I/}r:m ” a B
first 2-port RAM 121 connecte data processind mean Ad

al so to the control signal bus 40, second data processing means 124 for
executing data processing for each slot on the control signals for al
channels to be nmultiplexed to a signal radio frequency and al so executing
data processing for each slot on the speech signals for all channels to be
mul tipl exed to a stielgbkoneatsystém egueetforandim cietmrnd whsrein 1n

response to a down-coming control signal transmitted from
sald external system, the control signal is written in sald
first 2-port RAM, sald first data proceséing means adds an
address fleld and .2 control field.to the control signal,
and in the case of an octet number which can not be
transmitted by one unit, adds a bit of signal disassembling
and assembling after the division into a plurality of units
and the added signal 1s written in said secoqd 2-port RAM,
when the control signal hés been written in said 2-port
RAM, sald second da£a ﬁrocessing means forms a
predetermined down-coming format, transmits the resultant
data in an assigned slot, and executes a scrambling and a
secrete processings on the speech signal input from said
external syétem. |

S. A transmitting and receiving system

. in any one of claims 1 to 4 , wﬁerein in
response to an up-going control signal said second data
processing means takes out the control signal portion and
executes de-interleaving, FEC coding and CRC check on the
taken out speech signal, when the reception slot is
assigned to a physical channel for communication, takes out
the speech_signél portion, and executes a scrambling and a

secrete processings on the taken out speech signal.

15
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7 2;port RAM 123 connected to the first data processing neans 122 and
al so*ts0* :he second data processing nmeans 124. Now, signal formats and

contents of ‘the data processing will be described by taking the Japanese
standard digital nobile tel ephone system as an’/ex The standards of

t he Japanese standard digital nobile tel ephone mare p ed as RCR
STD-27 by the Research & Devel opnent Center fOr?W Fig. 4 shows
the format of a time divisional nultiplexed signa é@?%y S a.radlo
signal. In Fig. 4, |abeled ST#O to ST#5 are sl ot Nos. Y nwt

superfranme conprises 18 franes each conprising six slots.

ABSTRACT OF THE DISCLOSURE

A transmitting and receiving system in base station in
a time- division multiple access digital mobile telephone
system comprises a control sinal input/output unit (20) for
an external system, a speech signal input/output unit (30)
for.the external system, a plurality of
transmitting/receiving units (10a, 10b, 10c) each including
a radio transmitting/receiving circuit (1ila, 11b, 1lc)and a
transmission/reception data processing circuit (12a, 12b,
12c).\a control signal bus (40) connecting the control
signal input/output unit and the plurality of
transmitting/recéiving ﬁnits. and a speech signal bus (50)
connecting the speech signal input/output unit and the
plurality.bf'transmitting/receiving units. The
transmission/reception data processing circuit (12)
executes processes of disassembling and assembling to and
from a plurality of slots with respect to the control
signals for all channels to be multiplexed to a single
radio frequency, and of data processings for each slot on
the control signals and the speech signals for all channels

to be multiplexed to a single radio'frequency.

i
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Each slof can be assighed as an independent channel (physical channel). In
t he%g¢ e-of a physical channel for control (control physical channel) or a
phys1ca1 channel. for communi cati on (comruni cati on physical channel) for the
full rate system- however, two slots in one fra ed That

sed. is,
Qhannels-ST#O and ST#3, ST#1 and ST#4, or ST#2 anz ST#5 ar é ed to the

si ngl e physi cal channel. For the physical channel

rate
‘conmuni cati on physical channel, a slot in one fra Mm’m three to
si x physical channels are nultlplexed per a radio frequéﬂcy 5 and 6
show signal formats in one slot of the control and comuni cation’ physi cal
channels. In Fig. 5 labeled Gis a guard tine, R guard tines for the burst

transi ent' response, P preanbl es, SNVSyquronous word, CC col or codes, CAC
ccontrol signals (PCH BCCH SCCH), and E
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8 collision control "bit. In Fig. 6, labeled Cis a guard tine, R guard
times for burst transient response, P preanbles, SWsynchronous words, CC

! : .
‘col or codes, SACCH control. channels covering | ow rates, FACCH contro

channel s covering high rate, RCH a housekeeping bit, SF a steal flag, and
TCH speech signals. A one slot signal is obtained by adding the preanble P.
t he synchronous word SW the color code CC, etc. to the speech signal.

‘Figs. 7 and 8 show the flow of one unit signal data processing for control

and hiigh rate coverage control- channel as respective exanples. In Fig. 7,

labeled Wis a bit for signal disassenbling and assenbling, and 00
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"Don't care". The high rate coverage channel
channel . *If it is desired to transnmit a control signal at high rate during

In the transm ssion of one unit control signal,

is a conmuni cation physical

ia comruni cation session, it is transmtted and received in place of the
speech signal data.
encodi ng, error correction (FEC) and interleaving are executed.

CRC

In the

reception, converse to the transm ssion, de-interleaving, error correction
i‘decodi ng and CRC check are executed. Fig.9 shows an exanpl e of
di sassenbl i ng and assenbling when the control signal is transmtted with a
In Fig. 9, labeled Wis a bit for signal disassenbling

and assenbling. In the control signal, the bit for signal disassenbling and
assenbling is added to the head after Bts division to a length of an octet

nunber capable of being transmtted by one unit.

plurality of units.
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Now, the operation of ‘the transm ssion/reception data processing circuit
~acgording to the enbodiment will be described. Wien a down-conmi ng contro
. signal is transmtted fromthe external system the control signal (layer 3
information) is witten in the first 2-port RAM 121 via the control signal
i nput/output unit 20 and the control signal bus 40. The first data
~ processing neans 122 adds a layer 2 address field and a control field to
i the layer 3 informati-on. In the case of an octet nunber which can not be
“transmitted by one unit, a bit of signal disassenbling and assenbling is
- added after the division into a plurality of units, and the added signal is
witten in the second 2-port RAM 123. Wien the data in the second
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2-port RAM 123 is not yet taken by the second data processing neans 124,
the.dat& is witten successively unit by unit in the second 2-port RAM 123
‘after taking. Wen a control signal is witten in the second 2-port RAM.
123, the second data processing neans 124 executes CRC codi ng, FEC coding
and interleaving as has been described in connection with Figs. 7 and 8,
‘adds a preanble, a synchronous signal, a color code, etc. to formthe -
rdown-conming formats shown in Figs. 5(2) and 6(2), and transmts the
resultant data in an assigned slot as shown in Fig. 4. Wien data to be
transmtted is not witten in the second 2-port RAM 123, the second data
processi ng neans 124 produces idl e data/s9However, the high rate coverage
control channel is excluded. Wien a slot is assigned to a physical channel
for communi cation, the second data processing nmeans 124 10
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execut es scranbling and a secret processing on the speech signal input from
t he external systemvia the speech signal input/output unit 30 and the
speech signal bus 50 and transmits the resultant data as the speech signal.
Wth an up-going control signal, the second data processing neans 124 takes
out a control signal portion and executes de-interleaving, FEC coding and
CRC check as shown in Figs. 7 and 8. If no error is detected by-the CRC
check, it is determned that the data is received, and the reception
control signal (signal disassenbling and assenbling bit, layer 2 signal) in
one unit is - witten in the second 2-port, RAM 123. |If a reception slot is
assigned to a physical channel for contifdi cation, the speech si gnal
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portion is taken out, and then scranbling and a secrete processing are
Iexecuteﬂ-'on the taken out speech signal. The resultant data is outputted to
‘'t he speech signal bus 50. The speech signal is supplied to the external
systemvia the speech signal bus 50 and the speed signal input/output unit
30. The second data processing neans 124 reads out the data fromthe second
2-port RAM 123. |If there is received data in the read out data, it
rassenbl es layer 2 information having been divided into a pluralitty of units
by using the bit of signal disassenbling and assenbling, as shown in Fig.

9. If the received control signal includes layer 3 information, it is
witten in the first 2-port RAM 121. The control signal is outputted to the
external systemvia the control signal bus 40 and the control signa

FIG.7
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" CLAI M5 1. A transmitting and receiving systemin a base stationin a tine
di Visioh nmultiple access digital nobile tel ephone system conprising: a
control signal input/output unit for inputting and outputting control
signals fromand to an external system a speech signal input/output unit
for inputting and outputting speech signals formand to an external system
a first plurality of transmtting/receiving units each including a radio
transmitting/receiving circuit and a transm ssion/reception-data processing
circuit, said transm ssion/reception data processing circuit for processing
time division nultiplexed signals, each of said nultiplexed signals being
conposed of a second plurality of fradtds, each of said frames bei ng
conposed of a third plurality of slots, a control signal bus connecting
said control- signal input/output wunit and said plurality of
transmitting/receiving units, and a speech signal bus connecting said
speech signal input/output unit and said plurality of
transmtting/receiving units, wherein said transm ssion/reception data
processing circuit includes:
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d first data processing means for executing processes of assenbling and

di sassenfling to and froma fourth plurality of said slots by nodifying
said control signals received fromsaid control signal input/output unit to
forma fifth plurality of channels to be nultiplexed to a single radio
frequency; a first 2-port RAM connected to said first data processing neans
and also to said control signal bus; a second data processing neans for
executing a data processing on said control signals for each of said slots
so that all channels are multiplexed to a single radio frequency; and a
second 2-port RAM connected to both said first and second data processing
nmeans. 2. The transmitting and recei Whg systemin a base station
according to claim 1, wherein said first data processing neans is a

uni versal m croprocessor, and said second data processing neans is a high
'speed single-chip mcroprocessor. :
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3. Atransmtting and receiving systemin a base station in a tine

di vision miltiple access digital nobile tel ephone systemas set forth in
~claim1, wherein in response to a down-coning control signal transmtted
fromsaid external system the control signal is witten in said first
2-port RAM by said control signal input/output unit and said control signal
bus, said first data processi ng neans adds an address field and a control
field-to the control signal, and in the case of an octet nunber which can
not be transmtted by one unit, adds a bi; of signal disassenbling and
assenbling after the division into a plur ?ity of units and wites the

- added signal into said second 2-port RAM when the control signal has been
witten in said 2-port RAM said second data processing nmeans froma

Becigned s1 ot andRABSMETITREr Anel REGHIKING YRR IN BRSO e < peecn
signal input fromsaid external system 4. A transmtting and receiving

systemin aAE §.§A%1ation inatinme division multiple access digital nobile
t el ephone systemas set forth in claim1, wherein in response to an '

ggaiggig”gnzi gnal VRi dhshiifing 3Rl Re&ividg! Sl H'ise ABYioR9n ' a ikl d@RYioR InfilEble
access digital mobile telephone system comprises a control signal input/output unit (20)
for an external system, a speech signal input/output unit (30) for the external system, a
plurality of transmitting/receiving units (10a, 10b, 10c) each including a radio
transmitting/receiving circuit (11a, 11b, 1lc) and a transmission/rebeption data
processing circuit (12a, 12b, 12c¢), a control signal bus (40) connecting the control signal
input/output unit and the piurality of transmitting/receiving units, and a speech signal bus
(50) connecting the speech signal input/output wunit and the piurality of
transmitting/receiving units. The transmission/reception data processing circuit (12)
executes processes of disassembling and assembling to and from a plurality of slots with
respect to the control signal for all channels to be muitiplexed to a single radio
frequency, and of data processing for each slot on the control signals and the speech

signals for all channels to be multiplexed to a single radio frequency.

Fig. 2
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a speech signal, saidj Sgﬁ@n.qngyta ggge_\{.sgsfo aced /S
| signal portion and exgcy;a@ﬁn """
n the taken out speec e__r ec gon

i cal channel for co ni catlon &4 Sur O prged ----

id execut es scrandling ecret _proc

al . 5. Atransmttlng ag’ mgfgge Nolgga
base stati d‘lhererﬁom, ttd roe Qilmpaglblmwutblbqtbltbe hal€ @nd fuil g‘alleaﬂyswnbl it ds metespdTyrie
System ComMphySLad: prd rﬁv tsShnggg e Rif. £ s Pm Lﬂ}bées&ﬁg capRity! for huBRe 6

out putting control to an external” system ‘a speech signal
i nput / out pGhanmgls; a¥sarcau$ﬂ3&mq ¢ronamicabproblem. ng a speech si gnal fromand to
the external system a first SNJNMRWOFfTHEGIl\NENTI(DH/ receiving units each

oo 09 oo 3B A S A b B ERCIntb el fiordf dnf ox more didmrases o on
dat a proceshs prgorcart.cuit f or proceSS| ng ti rre di VI sion nultiplexed signals,
each of said mydhRtif 8! ofié 4SFcP o e BreseiiRveifionthéte S8 TROaR] U ddstnfinial
’ and receiving system in a base station in a time division multiple access digital mobile
telephone system comprising: a control signal input/output unit for inputting and
outputting control signals from and to an external system, a speech signal input/output
unit for inputting and outputting speech signals form and to an external system, a first
plurality of transmitting/receiving units each including a radio transmitting/receiving
circuit and a transmission/reception data processing circuit, said trénsmission/reception
data processing circuit for processing time division multiplexed signals, each of said
multiplexed signals being composed of a second plurality of frames, each of said frames
being composed of a third plurality of slots, a control signal bus connecting said control
signal input/output unit and said plurality of transmitting/receiving units, and a speei:h
signal bus connecting said speech signal input/output unit and said plurality .of
transmitting/receiving units, wherein said transmission/reception data processing circuit
includes: a first data processing means for executing processes of assembling and
disassembling to and from a fourth plurality of said slots by modifying said control
signals received from said control signal input/output unit to form a fifth plurality of
channels to be multiplexed to a single radio frequency; a first 2-port RAM connected to
said first data processing means and also to said control signal bus; a second data
processing means for executing a data processing on said control signals for each of said
slots so that all channels are multiplexed to a single radio frequency; and a second 2-port
RAM connected to both said first and second data processing means.

According to another aspect of the present invention there is provided a
transmitting and receiving system in a base station in a time division multiple access
digifal mobile telephone system comprising: a control signal input/output unit for
inputting and outputting control signals from and to an external system, a speech signal
input/output unit for inputting and outputting a speech signal from and to the external
system, a first plurality of transmitting/receiving units each including a radio
transmitting/receiving circuit and a transmission/reception data processing circuit, said
transmission/reception data p‘rocessing'circuit. for processing time division multiplexed.
signals, each of said multiplexed signals being composed of a second plurality of frames,
each of said frames being composed of third ’plurality of slots, a control signal bus

| CRC che kREPL CEMENT SHEH}]
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PR :
15 each of said frames being conposed of third plurality of slots, a
control signal bus connecting said control signal input/output unit and
said first plurality of transmtting/receiving units, and a speech signal
~bus connecting said speech signal input/gutput unit and said first
“plurality of transmtting/receiving unit wherein said

transm ssion/reception data Froce33|ng circuit executes processes of

di sassenbl ¢ongeeting asaidntsontgl asigaalr tinpyyentputi tupitof ang) osaid wiiest rplupsdiex 06

sai d cont rﬁhns%h&ﬂ%‘/x%céﬁﬁ@ ﬁﬁﬁ's f ﬁﬁH“aS Spdck NMidrlaPlbus i EpmbetingP 94id OsfeBet sighal Or M
afifth plurallt han'&n R,gt sai channelf ar.e rrultlpl xed to,
singl e raditBui/p H%HE{’ sacl alé‘g}fs? QoR/TPCRIYIRS | HIE) qm sai

wher ei n i ntrassagissiow récepronl dwea- mmssglgcmmuﬂméxesutgm@kodesmmﬁ dmasslerﬁlnlmg anad d
external ng&‘giﬁfmpé QefoﬁﬁﬂhﬁlﬁjahéJ quﬁétg' Qld{‘”réJpE&%' 43 ettt 'sigh1seBSYEa Bl

said first 0cessI
said control signal 1nput/output to form a ﬁfth plurality of channels so that said channels

are multiplexed to a single radio frequency.
DESCRIPTION OF THE PREFERRED EMBODIMENT(S)
Fig. 1 is a block diagram showing a transmission/reception data processing circuit
according to
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address fiel MLAC%N_'_I‘OI f|4| d to the control si gm of
an octet nuniger} which can not le transmtted by one u a bit of

si gnal di sassenpl |1|ggJANd19ggse i | ng after the divisi. o[”” Mmylﬂl of
units and th dded signal tten |n1235a| d second 2- pou:t

control signdl | |n sai d port RAM said second ddta*
processi ng ans forns a predeterm ned down-com ng format, transmts the
resultant data in an assigned slot, a@LAMNSuUtes a scranbling and a secrete
processi ngs on the speech signal input fromsaid external system 5. A
transm ttilng ahdransmitting ragdsipetivingi systemy iroa dasef statier ivs a tirhe divisiomimuleiple i n
response to an up-going control signal said second data processing nmeans

t akes out aCeRss @(&ﬂt’& @nobiledalephons syistem eeroprising; & eantwpd signakinputioutpyt ulEfr

odi ng and CRC check on {he
coding d mputting and outputtting control signals from and to an external system, a speech signal

~ input/output unit for inputting and outputting speech signals form and to an external
system, a first plurality of transmitting/receiving units each including a radio
transmitting/receiving circuit and a transmission/reception data processing circuit, said
transmission/reception data processing circuit for processing time division multiplexed
signals, each of said multiplexed signals being composed of a second plurality of frames,
each of said frames being composed of a third plurality of slots, a control signal bus
connecting said " control signal  input/output unif | and said plurality of
transmitting/receiving units, and a speech signal bus connectipg said speech signal
input/output unit and said plurality of transmitting/receiving. units, wherein said
transmission/reception data processing circuit inc':ludes:' i

a first data processing means for executing processes of assembling and
disassembling to and from a fourth plurality of said slots by modifying said control
signals received from said control signal input/output unit to form a fifth plurality of
channels to be multiplexed to a single radio frequency;

a first 2-port RAM connected to S‘aid first data processing means and also to said
control signal bus;

a second data processing means for executing a data processing on said control
signals for each of said slots so that all channels are multiplexed to a single radio
frequency; and _

a second 2-port RAM connected to both said first and second data processing
means. |
2.  The transmitting and receiving system-in a base station according to claim 1,
wherein said first data processing means is a universal microprocessor, and said second

data processing means is a high speed single-chip microprocessor.
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3. A transmitting and receiving system in a base station in a time division multiple

access digital mobile telephone system as set forth in claim 1, wherein in response to a
down-coming control signal transmitted from said external system, the control signal is
written in said first 2—poﬁ RAM by said control signal input/output unit and said control
signal bus, said first data processing means adds an address field and a control field-to
the control signal, and in the case of an octet number which can not be transmitted by
one unit, adds a bit of signal disassembling and assembling after the division into a
plurality of units and writes the added signal into said second 2-port RAM, when the
control signal has been written in said 2-port RAM, said second data processing means
from a predetermined down-coming format, transrﬁits the resultant data in an assigned
slot, and executes scrambling and secret processings on the speech signal inp1_1t from said
external system.
4. A transmitting and receiving system m a base station in a time division multiple
access digital mobile telephone system as sét forth in claim 1, wherein in response to an
up-going signal which includes a control signal having interleaving FEC coding and
CRC check information and a speech signal, said second data processing means takes out
the control signal portion and executes de-interleaving, FEC coding and CRC check on
the taken out speech signal, when the reception slot is assigned to a physical cﬁannel for
communication, takes out the speech signal portion, and executes scrambling and secret
processings on the taken out speech signal.
5. A transmitting and receiving system in a base station in a time division multiple
access digital mobile telephone system comprising: a control signal input/output unit for
inputting and outputting control signals from and to an external system, a speech signal
input/output unit for inputting and outputting a speech signal from and to the external
system, a first plurality of transmitting/receiving units each including a radio
transmitting/receiving circuit and a transmission/reception data processing circuit, said
transmission/reception data processing circuit for processing time division multiplexed

signals, each of said multiplexed signals being composed of a second plurality of frames,
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each of said frames being composed of third plurality of slots, a control signal bus
connecting said control signal input/output unit and said first plurality of
transmitting/receiving units, and a speech signal bus connecting said sbeech signal
input/output unit and said first plurality of transmitting/receiving unite, wherein said
transmission/reception data processing circuit executes processes of disassembling and
assembling a fourth plurality of slots with respect to said control signals received from
said control signal input/output to form a fifth plurality of channels so that said channels

are multiplexed to a single radio frequency.




