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TRANSMITTING DIVERSITY CIRCUIT FOR TRMA RADIO UNIT

EIRLD. OF THE _INVENTION
This invéntion relates to a cransmit:tihg diveraity circuic for
a TDMA(time division multiple access) radio unit, and more
parniqnlaxly to, a transmitting diversity eixecuit of a base station
unit for mobile radin ‘auaf.ion, e.g. a PHS (personal handyphone system)

bage stationunit, provided with several antennas and xadio cireuits.

BACKGROUND OF. THE JNVENTION
Recently, a demand for mobile communication devices, such as
a portable telephone and PHS, is increased with the progress of mobile
communication technology. 1In case of-l’:ﬁs, geveral millions of
terminal sets have been sold within a year!from the beginning of the
sale. Therefore, hundreds of thousand of baee stations for PHS
terminal will be needed in one gales company.
In the PHE system, used are a working frequency band of 2.9
GHz, a carrier interval of 300 kHz, an access manner of multi-carsier
TOMA/TDD (time division multiple access/time division duplexing), a
modulation manner of /4 shift QPSK (quadratu_re phase shifc keying),
2 transmission speed of 384 kbps{voice encoding speed of 32
kbps-ADPCM) , a= occupied Frequency bazd of 200 kHz, and a texrminal
aerial powvar of 10 nw, Also; ong transmicsion.reception wuve ot
four-channel mulriplex TDMA/TDD uses a same fréquency. and therefore
one TMDA/TDD frame (Sma, 2¢0bits x 8) in seyuentially composed o; Lour
transmission slots (0.625 s, 240 bits, 384 kbps) and four recepsson
slotn to a hasc station, where one slobL i5 used u¥ a control sion

and the base sLziion conducts the transmisgion and reception whila
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using the other plots to three terminal stations. The transmission
or reception between base station and terminal atation ig connected
through a local exchange network or an exchange te a telephone
exchange network, thereby allowing the communication between PHS
terminals or telephone and PHS terminal. Due to the above
specification, a pair band for tranemission and reception is not
necessary, therefore facilitating the frequency management. Also,
a diplexer is not necessary. therefore enabling its miniaturization.
Furthermore, the tranqmission and. reception ca'n be conducted in a
same fading state, and even only the base station can éonr.rol the
diversicy,

However, in the conventional transmitting diversity circuir,

" thexe is a problem that the consumed power of a power amplifier is

increased. Thie is because a synthesizer disposcd between the power
amplifier and én antenna causes a passing loss of about 3 4B and
thexgfore the powar amplifier is nceded to excessively increase ite
outpuc level. ’

Also, there is ancther problem :that the cost of the power

amplifier is increased. This is because a rransistor with an

increased chip size is needed to excessively increase its output

level.

SUMMARY OF THE  INUSNTION
Accordingly, it is an object of ~he iaventiorn Lo provide &
trangnitting diversity circuir vhare the passing loss after & powes
amplifier can be reduced whils suppressing a deterioration of
transmisaion divergsity effect,

According to the invention, n 'r.ra::s::niutim,; diversicy circuit
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for a TDMA radio unit, comprises:

a plurality of antennas; -

a plurality of transmitting circuits;

a plurality of receiving circuits;

a first switch which is coonnected with one of the plurality
of transmitting circuits and selects one of the plurality of
antennag;

a second switch which is connected with the firat switch and
selecc; the one or the other of the plurality of tramsmitting
cirouits; :
| a2 third switch which is connected with the seéond awiteh and
one or more of the pluralicy of receiving eircuits and selects one
of the pl_urality of transmitting circulcs or the one or more of the
plurality of ?eceiving cirevits;

a judging circuit which controls cthe switching of the first
and second awitches according to a level of received field strength
to be detected by the receiving cirxcuit connected with the chird
switch;

wherein the one of the plurality of transmitting circuice is
connected through the fizst Lo third switches with the sealected one

of the pluralicy of anteniss.

BRIE® DESCRTIDTTON OF THE DRIAWINGS
The invanticn wiil be enplained in more detail in conjuncu-on
with the appended drawings, wherein: .
FIG.lisa ock diagram showing a composition of a conven nona..
bage station for mubile communicatlon system,

FIG.2 ig 8 block disgram showing a :ransmitring daiversi-vy
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cireuit for a Toma radio unit in a first preferrea embodimant

according to the invention,

FIG.3 is a circuit diagram showing an example of a Judging
circuit in r1g.2

FIG.4 is5 a bloeck diagram showing a transmicting divera:i'.:y
circuit for a TpMa radio unic in a gecond preferred embodiment
according to the inventidn. and

FIG.5 iz a block diagram showing a transmitting diversity
circuit for a ToMa radio unit in a thirg prcferred embodiment

according to the invention.

DEACRIBTION OP THR PREFERRED eMRADTMENTA

Before explaining a transmitting diversi Ly éircuit for ; TDMA
radio unit in the Preferred embodiment. the aforementioned
conventional Cransmicting Civersity circuit will be explained in
FIG.1.

FIG.1 showg a convertlonal PHS base station unit for mobjile
telephone, whiech ig operated according to the specification
described above. In this example, two antennas, two transmitting
circuits and two receiving circuiis are provided, Referring o F1G.1,
8 modulated pigna)l 1 Lo be produced modulating an input signal 1 by
a modulator 211 ig amplified by a power amplificr 212, and then a
switch 213 is controiled according co the instrucrion of a judging
circuit 243, Thereby, the slgnal is pasged through 'a synthesizer
214, a tranmnission-rccep:inn switch 21y an;‘l 2 top filrer 216; or
through a synthesizer 230, a transmm‘ssion-rccepr.ion swi r.ch'23?. and

acop filver 232 cube Output 2as a trensmission signal L froman antenna

217 or 233. gimi lariy, amodulaced signal 2 'to be produced modulatire
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an input signal 2 by a modulator 227 i.s amplified by a power amplifier
228 and then is output as a transmission signal 2 from the antenaa
217 oxr 233. Here, the antenna 217 or 233 to outputv transmiesion
‘signal 1 ig selecteé according to the intengities of received field
strengrth signals RS8Y 1, 2, 3 and 4.

The transmiesion signal 1 can be switched into two directions
by the switch 213, When it is output from the antenna 217, it is
passed through the synthesizer 214, switch 215 for switching the
tranemission and reception, and top filtex 216 to the antenna 217.

On the other hand, when it is oucput from the antenna 233, the awitch
213 is switched in the direction of the synthesizer 230 and then the
transmission signal 1 is passed through the synthesizer 230, switch
"231, and top filter 232 to the antenna 231. Also, the trsznamission
i gignal 2 can be output in like manner.

In the receiving unit, a received signal to be input to the
antenng 217 is passed through the top filtexr 216, switched tvo the
reception side by the switch 215 for switching the transmission and
reception, d’vided to a top ampl;fzer 219 and a top amplifier 223
by a distributor 218. The received signal to be input te the top
amplifier 219 is low-noise #mplified, then converﬁed into a 1ist 1IF¥
gignal by a Firat mixer 220. The lst I signal is pasged through
an interstage filter 221, converted into a 2nd IF signal 1 by an IF
amplifier IC 222, then output therefrom. Simu_taneously, the IF
' amplificr IC 222 outpurs a DC signal (RSSIL) that represents an
intensicy of raceived Liled strength at zhe antenna 217 zccording
to the level of the received signal. Similexly. for the received
slgnal te be input to the top amplifier 223, RSSX2 s ouiput trom

an IF amplifier IC 226. Also, for the received signal te be input
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to the antenna 233, RSSIJ and RSSI4 are output from an IF zmplifier
IC 238 and an IF amplifier IC 242, respectively. The four signals,
RESI1 to RSS14, are input co the judging circuit 243 and compared.
Acecerding to the comparison result, the switches 213, 229 are
controlled to determine which of the antennas 217, 233 outputs the
transmigsion signals 1 and 2 on the next slot transmission timing.
The characiéristie of the base station is that the transmission
signals 1 and 2 can be simultanecusly output £rom one antenna{in this
case, no ;.ransmission gignal is output from the other antenna) .. Thus,
-f:he synthesizers 214, 230 aie used to synthesize two signals and
simultaneously output the two transmission aignalé from one antenna.
However, the synthesizers 214, 230 shown in FIG.1 are always
subject to a loses corregponding to (3dB + physical loss] due to the
structure. Therefore, in order to output a predetermined output
level from the antennas, it is necessary to excessively increase by
a level (at least 3 dB) corresponding to the loss 2t the synthesizers
214, 230. Théreforé. the power amplifiere 212, 228 are nceded to
increase the output power by moxe than 3 dB. Thus, the consumed power
ie increased to about two times. Furthermore, when linear

amplificseion is conducted, a transigtor with an outmut power

increased so much is needed, thexeby increasing the cosr,

Next, a wransmitting diversity circuic for 2 TDMA rzdio unic

in the firsc preferred embodiment will be explairned in FIG.Z2. Thexs

»
.

ig shown a yradiounit inabase station formobile communzicatisa systen,
where two antennas, two transmitting circuits and four reeceiving
circuits &rv provided. Fpr example, rerpective ones ol the

trangmitting eircuit znd receiving cjreuit will be explaingd. Oce
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of the transmitting circuits is mainly composed of a modulater 111,
& power amplifier 112, a awitch 113 and a switch 114. oOptionally,
it is further composed of a switch 1'30 dépending on the switching
direction of the swi tch 113. after these, a tranemisgion sign.al 1
ig output through a switeh 114 or a switeh 131 and a top filter 116
or a top filter 132 from an antenna 117 or an antennpa 133,

Furthar explaining the txansmitting circuit, as shown in F1G.2,
2 modulated signal 1 to be produced by X /4 shift QPSK modulating
an input gignal 1 by the modulator 111 is amplified by a power
amplifier 112, switched by tﬁe switch 113 according to an instruction
of a judging edrcuit 143, passed through the switch 114 or 130
according ta an instruction corresponding to the transmission slot
Period of the judging circuit 143, passed through a
:ransmissiomrecepcion sgi'tch 1)5 or 131 and the top filter 116 or
132, chen output as the ctransmigsion signal 1 from the antenna 117
ox 133. Similariy, .a modulated signal 2 to be produced modulatj ng
an input signal 2 by a modulator 127 ig amplified by a power amplifier
128, passed through the switeh 114 or 130, awitch 115 or 131 end top
filter 116 or 132, then OUEpUt as a transmission signal 2 from the
antenna 117 or 133. ohe éntenna 177 or 133 to output che transmissicn
signals 1, 2 is selected according o the intensities of received
field strength signals XSST) o RS5X4,

Meanwhile, the transmission signal 1 can be switched into two
directions., When it is output from the antenna 117, ir 18 peassed
through the switchn 11¢. che switch 11y for selecting the transmission
or reception, and the top filtexr 116 o the Anteana 117. On the othes
hand, when it is output from the aptenna 133, che switcl 113-15

switched in the direction o® the swj tch 130 and then the transmissicn
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signal 1 is pasged through the switeh 130, swiceh 131 fox selecting

the transm.iasio'n or reception, and top £filter 132 to the antenna 133,
Algo, thae transmission signal 2 can be output in like manner.

On the other hand. one éf the receiving circuits is mainly
composed of a distribut_oi 118. a top amplifier 119, a mixer 120, a
filter 121 and an IF amplifier IC 122. The others of the recei-ving
circuits are composed gimilarly. The reason why two receiving
circuits are provided for one antenna is that tranemission Bignals
wich different frequencies to be output from some tranamitting
circulcs may be input to the ancenns and therefore receiving ;:ircui ts
correspdnding to frequenciee more than one are necessary. The leve)
of a received signal is derected as a RSSI signal by the IF amplifier
IC 122. The received signal is inpur chrough the antenna 117 and
top filter 116 to the IF amplifier 1C 122. 'RsSYX1, R885I2, RSSI2 and
RSSI4 to be output from the respective receiving circuits are
compared and judged by the ,;iudging circuit 143. . The Judging circuic
143 outputs a switching control signal t¢ the switches 113, 114, 129
and 130,

The judging circuiz 143 is, for example, composed of a
comparator and RC filters which serve LO suppress a variation in the
input =ignal (RSS-1 to RSSI4). as shown in FIG.3. In the comparison
between RS5T1 and RSST3, wher RSS1 is greater than RSSI3, the switches
114, 113 are switched to pess the transmission signal 1 to the antenna
117. AL thie time, the switches 3130, 129 are necessarily switc.!wd
topanrs the transmimaion sigral 2 to the antennz 133. oOn the contrary,
when RSSI3 i greater thar ASSI1, cthe switches 114, 113 are switghed
To pags Lhe cre.:ﬁsmi:.aiun sigaal 1 to the antenng 133. At this time.

the switechecs 130, 129 are necessarily wuwitched to Pass the
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transmission signa) 2 o the antenna 117, aAlge in the comparison
between R8812 ang R85I4, the switching contrsl for the transmission
signal 2 ig eenducted in like manner, When this comparison reguile
competes with the comparison result for RSSY) and RSSI3, for examplae,
both reaults select the antenna 117, it may be predetermined that
tke comparison resule for RSSI; and RSSI3 is prior to the comparison
result for RSSI2 and RSST4. Meanwhile, when two antennas are
Provided, the comparison result for RSSI1 and RSSTI3 can be invertea
to give the other antenna control signal. In this cage, the
comparison between RSSI2 and RSSI4 can be omitted since che other
¢can be fecessarily determined when one is determined.

The operation of the transmitting diversity eircuit in che‘first
embodiment shown in FIG.2 will be furcher detailed below. 1n the
receiving cix._-cuir.a. a,received signal to be input tg the antenna 117
is passed through the top filter 116 and then is swirched ih:o_ the
reception side by the swj tch 11S. A time period that the gwiteh i15
is switched into the recep:iqn aide is seven glot periods of eighe
slot periods for TDMA/TDD system, where the switeh 115 4is switched
into the transmission side for one slot period. yThen. the received
signal is djvized fer the top amplifiers 115. 123 by tte distributor
118. The received sianal rvo be input te the top amplifier 119 ig
low-noisc amplified, then converted into a 1st IF signal by u 1st
mixer 120. M4a lat IF gigrs: ie rassed through an interstage £1: ter
121, converted fanto 2 2nd IF signal by an iF amplifier IC 122, supplied
to a post-demodulator {not shown). connected co 2 telephone network
after the demodulation. simulcaneously, the IF amplifier r¢ 122
outputs a DG signal (RSSLlJ dccording to the leQel of the recai.ved

signal. Similarly, Zor Lhe received signal co be input to the top
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amplifier 123, RSSI2 is output from an IF amplifier IC 126. On the
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other hand, for a reccived signal to be input to the antenna 133,
RSSI3 and RSSI4 are output from IF amplifier ICs 138 and 142,
respectively in l1ike manner. RSSI1 to RSSI¢ are input vo the judging
circuit 143 and compared. According to the comparison result, the
Ewitches 113, 114, 129 and 130 are controlled so as to determine which
of the antennas 177 or 133 ocutputs the tranemiegsion signals 1 or 2
on the next-slot transmission timing corresponding to 1/8 periocd
of one TOMA/TDD frame. Here, the levels of received signals to the
transmisgsion signal 1 are given by RSSI1 and RS513, and thé levels
of received pignals to the transmission signal 2 are given by RSSI2
and RSSI4.

:When RESY1 is greater than RSSI3, the cransmission signal 1
is output from the antenna 117. When RSSI3 is greater than RSSI1,
the transmission signal 1 is outpuc from the antenna 133. Also, when
RESI2 is greater t:han_ RSSI4, the tranamigsion signal 2 is output from
the antenna 117. When RSSI4 is greater than RSSI2, the transmiceion
signal 2 is output from the anteana 133,

The characteristic of the invention is that the rtransmission
signmsls 1 and 2 are not pimultaneously ourput from the same antenna.

This is necessarily derived Zrom the ¢ircuit composition using the
switches 114 ané 130. W%hen s same antenna is selected, the anteana
selection can ba det.erf.xined according to & priority order. For
example, it ¢an de vredeiermined that the ancenna selection for tie
transmission aignal 1 is prics to that *or the transmissaion signaul
2 and. therefore the crunamission signal 2 is output €rom ,the
second-level antennu{is rthir embodimenc, the other of the two

antennas). Probability that & same anteans will bo selecced 4s abour
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1/4(=1/2 x 1/2), and therefore prxobabiljicy chat a deterioration ot
diversity effect will .occur is Do more than about 25%. AS compared
with this, the reduction in cost and consumed power due to the 3 &B
reduction of output powexr in the power amplifiers 112, 128 arel more
advantageous.

A transmitting diversicy circuit for a TDMA radio unit in the
second préferred embod_imen'c will be explained in FIG.4. There is
shown a radio unit in a PHS base stacion for mobile communiéat.ion
system, where four antemrnas, eight receiving circuits where two
receiving circu_its are provided for each antenna and two tyansmitting
circuite are provided.

The chazacteristic of this embodiment is that probability that
tranamisgsion waves will be ocutput from a same apntenha ie about
1/16(=1/4 x 1./4) and therefore a deterioration of transmission
diversity effect is reduced to about §.3%.

In a transmitting circuit of the second embodiment, a modulated
signal 1 to be produced by x/4 shift QPSK modulating an inpuc signal
1 by a modulator 311 is amplified by a powex amplifiexr 312, switched
by a switeh 312 accoxding to an instruccion of a judging clreuvit 369,
peassed through a switch 314, 2330, 343 or 356 according to ar

instruction correaponding to the transmission slot period of the

judging circult 369, passed through a cransmission-reception switch '

315, 331, 344 or 357 and a top Silver 236, 332, 345 oy 358, ;.hen output
as a tranemission signal - Zrom an ¢ntenne 317, 33:3. 346 o¥ 359,
similarly, & modulated signal 2 to be produced. motulacing an input
signal 2 by a modulatar 327 is amplified by a power amplifie_r 328,
paesed through the switch 314, 330, 343 oxr 356, sw:tch 315, 331, 344

or 357 and ctop filcer 316. 332, 345 or 358, then output as =
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tranamission signal 2 from the antenna 317. 333, 346 or 359. The
antenna 317, 333, 346 Ox 359 Lo output the ﬁrénsmission signals 1,
2 ie pelected according to the intensities of received field strength
signals RSSI1 to RSSIS.

On the other bhand, one of the receiving circuits is mainly
composed of a discribytor 318, a :c;p amplifier 319, a mixexr 320, a
£ilter 321 and an IF amplifier IC 322. The othexs of the receiving
circuits are composed similarly. The level of a received signal is
detected as a RSSI signal by the IF amplifier IC 322. The received
signal is input through the antenna 317 and top filter 316 to the
1P amplifiar TC 322. RSSI1 to RSSI8 to be output from the respective
receiving circvits are compared and judged by the judging cixcuwit
369. The judging circuit 369 outputs a switching control signal to
the switches 313, 314, 328, 330, 343 and 355.

RSBI1 to RESIA are input to the judgj.ng circuit 369 and comparxed.
Accorxding to the comparison resulc, che switches 113, 114, 129 and
130 are controlled by the judging circuit 369 so as to devermine which
of the antaunus 317, 333, 346 and 359 outputs the transmission signels
1 or 2 on the nexc-slot transmission timing corresponding to 1/%
period of one TDMA/ZDD freme. Here, the levels of received signals
to the tranamission signa. j are civen by RSS5T1, RSSI3, RSSIS and
RSE8I7. and ulie levels of received sigrals to the tranemission sigreal
2 are given by kSSIz, R58I4, RSSI6 and R8SI8. According =o the recsulc
of comparing the received filed strength signals, RSSI1, R8$Y3, RSSIS
and RSSI7whitegiving a priority order to the correspond: ng antennas .
the transmission signal 1 is oucput Zxom an antenna corresponding
ta the greatest RESI. Also, according Lo the rosult of comparing

the recedved filed sexengih signals, RSS1Z, nssn. RSS!6 ¥nd RSSIB
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while giving a priority order to the corresponding antennas, the
transmission signal 2 4s output from one, two or thee antennas to
be selected according to the priority orﬁer. Such a judgement may
bg conducted for each TDMA/TDD frame or every a few frames according
to a preset condition of the base station.

A transmitting diversity cirxcuit for a PDMA radio unit in the
third preferred embodiment will be explained in FIG.5. In the thira
embodiment, two transmit:ciﬁg circuits and two antennas are provided,

Switches 114 and 130 have means for switching transmiseion qigna‘.la
1 and 2. In the conventional diversity circuics, these are gignal
syn:hesizéz-s. Thus, by using the swicches 114, 130, a loss at the
switch is reduced to about 0.5 dB{in case of 1.9 CHz frequengy band) ..
Therefore, the transmission l1oss carn be reduced by about 3 dB as
compared with the case using the synthesiger. ' !

In the conventional diversity circuits, the transmission
signals from the transmiteing circuits 1, 2 are randomly output £rom
antennas 117, i33. Therefors, when outputting from a same antenna.
the transmission signals have to be sy:uthesized into one signal.

In this embodiment, swi:ch;as 1.3 rLb 115, 130 and 131 ca;-n be
switched by the contrel of = judging circuit(not shown), Tre

transmiggion signal 1 from the transmitting circuit 1 is passed

" through a power amplifier 112, switch 113, switch 114 or 130, switch

5

115 or 131 and top filter 116 or 132, then output from the antenns
117 0r133. The transmisgion s:'..gnal 2 Is also output from the antenna
117 or 133 in like mannery. %nich of the antennas outpute the
cranamission signal is Judges 5>y levels of field strength of received

signals to be input fro= receiving c¢ircuits 1, 2 to the judging

_ cireuic.
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In this emboadiment, several signals cannot be simulcaneously
output f£rom a same Antenna since the switches 11¢, 130 ave used in
place of the conventional synthesizer. Therefore, a deterioration
of tranemission diversity effect will occyur t¢ a degree. However.
a) probability that several signals will be output froma same antenna
is reduced. Por example, in case of two antennas, the probability
is 1/4'(1/2 x 1/2), and, in case of four antemnasg, the probability
ie 1/16(1/4 x 1/4). Also, b):. in case of four antemnas., one
transmission signal is ourput f£rom a normally selected antenna with
the highest RSSI levél . 7The cf.her cransmission signal is output from
the second level antenna. Appareatly, only diversity effect for
three antennas can be obtained. However, the deterioration is small
since the nransmission diversity gain difference between four
antennas ané threc antennas lies within 1 48,

Due to the above merits a) and b), the transmission loss can
be reduced without causing 2 big deterioration. As a result, a low
consumed power (about 1/2) and a low cost{l/3 power amplifier) can

be realized.

Although the invention has been described with respect tc
specifie enbodiment for complete and clear disclosure, the appended
claims are rnot to be thus limited but are to be construed as embodying
all modification and alternative constructions that may be occurred
to one skilled in the art which fairly fall within the banic teaching

here is se: foxrth.
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1. A transmitcting diversity circuit for a TDMA radio unit,
compriging:

a pluralicy of antennas;

a pluralicy nf.transmit:ihé circuits;

a plurality of receiving eircuits;

a £irst switch which is connected with one of said pluralicy
of transmitting cirecuits and selects one of said plurality of
antennas;

a second swictch which ig counected with said first switeh and
selects said one or the other of said plurality of transmitting
cireuits; |

& third gwitch which is connected with said s;cond switca and
one or more of said pluralicy of receiving eircuits and selects one
6£ saig plurality of transmitting circuits or said one or wmore of
sal@d plurallty of rcceiving cirecuits;

8 judging circuit which controla the switching of saxd Sirst
and second swicches adcording to a level of receiveé £ield strength
to be detected by said receiving circuit connected with s2id third
switch;

wherein saié on2 of said plurality of cranemitting <ircuive
is connectad rthrough caid first to third awitches with said selecced

one of said plurality ¢f antennaop.

2. A transmitting diversivy circuit for a TPMA radic un:itv,
according to cla’m I, wherein:

said plurality of untennas are connected with said plnralicy
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of rgceiving circults, each of said plurality of receiving circuirs’
detecting a level of received field strength from a received signal
to be received through corresponding one of said plurality of
antennas, ahd transmission aigﬁals to be output from said pluralicy
of transmitcing circuits are assigned to each of said plurality of
antennas in such a manner that a transmission signal to be ocutput
from first one of sald plurality of transmitting circuits is output
from an antenna with the highest of said level of received field
strength and a transmission signal to be output from second one of
said plurality of transmitting circuits is output from an antenna

with the highesat or the second highest of said level of received field

strength.

t

. 3. A transmitting diversity circuit for a TDMA radio unit,
according to claim 1, wherein;
said first and second switches are selected only in one or more
slot, which is assigned to 2 rrunsmission signal to be ourput from
. said plurality of transaitting circuics, of n slots according ro TDMA

system.

4. A transmicting diversicy circuit for a TDMA radio unait,
according to ciaim 1. wherein:

said third switch is connecued to the side of said selected
tranomipsion cireuit in one or meve slot, which is assigned .to &
transmission signal to be output from said plurality of transmitting
circuits, of n s5lots zaccording to TDMA system, and ir connecred Lo
the side of suid selected one or mer« of said plurality of recelvine

circuiily in the other slot of s2id n slocs.



