: : : """ Thi's T nyent ?@%‘% ceHEETS ¢ ra%(s5 ]
diversity circuit for a TOVA(time difygie :b&%}i&..ﬁ}%%ﬁde& I,

d ticularly t t m s $ ' 23
and nore particularly to, a trans FI _diversi C |
’ p { Vglg‘ f) a:ﬁ?%e\é('ﬁpg" gtgr?% 53@1/1

station wunit for npbi eelarcgddi o stati 0
systen) b#&seS | provi dedwi fsh: P&Qﬁderf' Sto B
~circuits. BACK

‘a demand for i i cati on deyices

a6F Tlgegdd\WENTRb Qaged .......

i such as
and PHS, is increased with the progress of nobile communication
kechnokogy. In case of PHS, several millions of terminal sets have been
¥ol'd within a year fromthe beginning of the "qs"al e. Therefore, hundreds of
t housand of base stat i”ms‘ﬂﬁﬂgﬁsu‘f%?ﬁ?ﬁaﬂmﬁﬁ"m POR TOMAEAPIP OMR sal es
conpany. In the PHS system used are a working frequency band of 1:9
GHz, a carrier interval of 300 kHz, an access manngr of nulti-carrier
TDMA/ TDD (time division nmultiple arpassos imme rhivension dupl exi ng), a
nodul ati on manner of [err]/4 shift QPSK (quadrature phase shift keying), a
transm ssi on speed oFhizginventdensedatentedi wgnapdsingficarsigyedr r an
occupi ed frequency d, of égo kHz, arid.alterm' na aeri al 1E)ovver f 10 nW
Al'so, one transfi sETOYIFFER o SEYHRE RaBVSHPL o AFSERANFER PRt e T DRRF DD
uses a safte frequenrs1adly dolod ehe i iy IMstci%m(mm%%gm X 8)
i s sequentially conposed of four transmssion slots(0.625 ns, 24 bI?S,

384 kbps) and f it esampbiDiradiocodhtion Ae hASLPHE Pekihal\HafaFHHORe #¥ls@km) S
used as a control slot and the base station conducts the transm ssion and
reception whil ebase stationunit, provided with several antennas and radio circuits.

RACKGROUND OF. THE TNVENTTON
Recently, a demand for mobile communication devices, such as
a portablea telephone and PHS, is fhoreased with the progress of mobile
communication technology. In case of P:ns, geveral millions of
terminal sete _hafve been sold within & yeaxr!'from the beginning of the
sale. Therefore, hundreds of thousand of base stations for PHS

terminal will be needed in one gales company.
In the PHE system, used are a working frequency band of .9
GHz, & carrier interval of 300 kHz, an access manner of multi-carcier
TDMA/TDD (time division multiple access/time division duplexing), a
modulatian manner of 7 /4 shift OPSK(quadrature phase shifc keying),
2 transmission speed of 384 kbps{voice encoding aspeed of 32
kbps-ADPCM), an occoupled fruquency bazd of 280 kHz, and a terminal
aerinl powar of 10 mw, Also; one transmission-reception wave ot
four-channel muleiplex TDMA/TDD uses a same frequency, and therefors
one TMOA/TDD frame (Sma, 240bits x 8} is seguentially composed o; four
cransmission slocs (0,625 ms, 240 blts, 384 Xbpe) and four recepron
slots to a basc station, where ane slobl is used #x a consrel sios

and the base sLetion conducts the transmission and reception whaila



“¥2.° using the other slots to three terninal stations. The transnmission

5 recepti.on between base station and term nal station is connected

t hrough a | ocal exchange network or an exchange to a telephone ch nge
networ k, thereby allow ng the comruni cation betmeen'RHSh

t el ephone and PHS term nal . Due to the above specr I r band
for transm ssion and reception is not necessary, the tlng

t he frequency managenent. Al so, a diplexer is not necessary, therefore
enabling its mniaturization. Furthernpfe, the transm ssion and reception
can be conducted in a sane fading state, and even only the base station

can control the diversity However, in the conventional transmtting
di versity circdrins “PHé’r‘BeF s‘latﬁr"(?b!“é"rﬁet?F&Piﬁ%s%ﬁgﬁfmd”%ﬁﬁ“@ﬁ‘ai?}bmer

amplifier s bAURR3Efen R0l Sed pDRCRUSS R BY VulleR Aot ap R slE  uER" (e

power anplifi an eéhna causes a passi oss 0
therefore the Eﬁmwﬂfﬂf’hbﬁhfr ek chaR§6 084k ook eexzceass kxX@lagk NES GASR1epRond Ut PUL
| evel . Al'so, there is another problemthat the cost of the power

anplifier is iesesagednelited,| shsbyustlavibg el séromunitidioarbetveencersd
chip size is needed to excessively increase its output |evel.
SUMVARY OF THE SFRVANRRIBONT telepkeeera%gms rermizakn oP§&CEO oFbe habove

oss af tor o pARET:Fihsibhy &y Pkt My ¥l Raa S g AABRFHCIS 1R8N0
deterioration QEceéJ&?s m&m&éﬂm{ﬂ&m@ ERC Erequency mdRdsnehe9 APsd e

I nvention, a transmtting diversity circu
& diplexer is not necessary. therefore enabling its minlacurization.
Furthermore, the transmission and reception cén be conducted in a
same fading state, and even only the base atption can control the
divergicy.
Howaver, in the conventional transmitting diversity circuir,
: theze is & problem that the consumed power of a power amplifier is
' increaaed. Thie is because a synthesizer disposed between the power
amplifier and an antenna causes a passing loss of abouc 3 AR and
cherafore the powar amplifier is nceded to excessively increage ite
outpye level.
Alse, there is another problem that the cost of the power
amplifier ie increased. This is becawse # transistor with an
increased chip size is needed to excessively increase its output

level.

STMMARY OF ~4E INUINTION

Accordingly, it is an object of “he iaventiorn Lo provide a
cransnitting diversity circuir vhare the passing lose after a power
amplifier can be reduced whils suppressing a deteriorsvion of
wransmisnion diversity effect,

Accovding to the invention. n transmirting diversity circui



o 23 for a TDVA radio unit, conprises: a plurality of antennas;

a plurality of transmtting circuits; a plurality of receiving
circuits, a first switch which is connected with one of the plurality
of transmtting circuits and sel ects one of the pl aIit¥ of antennas;

a second switch which is connected with the first sWiS "~ ls t he
one or the other of the plurality of transmtting c athird
switch which is connected with the second switch and of the
plurality of receiving circuits and selects one of the plurality of
transmtting circuits or the one or note of the plurality of receiving
circuits; a judging circuit which controls the switching of the first
and second sy tch cearding to a | evel of received field strength to be
det ected by fer %y g’@‘é?v’i‘%&"c‘l’ i POBHT8&ied with the third switch:

wherein the one Qf pi dEa1RleyYr 3¢ idnkeQbad,r ansmiting circuits is connected
through the first to third swtches with the selected one of the plurality
of ant ennas. a pluraltity of trraBRhEFCibESCGRICcETLEN OF THE DRAW NGS

The invention will be explained in nore detail in conjunction wth the
appended dr awi ng®, PhpeAIdity: of receiping eirquits: p| ock di agram showing a

conposition of a_cgpventi I gaestationfor. bil e cammini catjon
syst em FI & gp & 5"8?%& I F§g$saﬁ°§ﬁ%cvﬁeﬁg":§g??%erls° fi BT R UER A sty
of tranamitting circuits and selects one of the plurality of

antennag;

a second switch which is ¢onnected with the first switch and
eelecc; the one or the other of the plurality of tramemitting
circuits;
| a third switch which is connected with the second switeh and
ong or more of the pluralicy of receiving circuits and selects one
of the plurality of transmitting circults or the one or more of the
plurality of receiving circuits;

2 judging cirecuit which controls the switching of the first
and second switches according to a level of received field streagth
to be detected by the receiving circuit connected with the ehkird
switch;

vwherein the ope of the plurality of transmirting ecircuics is
connected through che £irsv Lo third switches with the =elected one

of the pturalicy of antenias,

BRIFF UERSCRISTION OF TME DRAWINGS
The invention wiil be explained in more detail in conjuncizon
with the zppended drawings, wherein: .
FIG.1 is a block diagram showing a composition of a conventional
base station for mubile cowaunicatlon system,

FIG.2 is 8 bloch disgram showing a sransmitring diversicy



4w circuit for a TDVA radio unit in a first preferred enbodi ment
“dccordi,ng to the invention, FIG3 is a circuit diagram showi ng an
exanple of a judging circuit in FIG 2 FIG 4 is a block diagram
showing a transmtting diversity circuit for a TDVA radio unit in . a second

preferred enbodi nent according to the invention, thHaSBiﬁm:ids a
radi o

bl ock di agram showing a transmtting diversity <cir
unit in a third preferred enbodi nent according to Ll ]

DESCRI TPTI ON OF THE PRFRRRED ENMBONI MENTS. Bef ore expl ai ning a
transmtting diversity circuit for a TDMA radio unit in the preferred
enbodi nent, the aforenentioned conventional transmtting diversity circuit
wi |l be expl acthechiith forl @ ToMa radioFluBil $fowstiase opyefexod atmHodTndms €
station unit for npbile telephone, which is operated according to the
speci fi cat i onacgextPEhsy HeodeventioPhi s exanple, two antennas, two
transmtting circu and, t cej.\vi cj,recuits _a LQV] swaReferring
to FIG1, a nDduIC%H[GEe' ’éfgana‘ivﬂf&?‘() Jb"e“%?%o%@&%‘%&u%ﬁ?&%g gﬁealdr?blﬁ?z‘%q ghal 1
by a nodul at gfyedik ia sfpli fied by a power anplifier 212, and then a
switch 213 is controlled according to the instruction of a judging circuit
243. Thereby, the miggnalisi & peskedibbran ghoaimy nt heshaeineisy Hivarsicy
transm ssion-reception switch 215 and a top filter 216, or through a
synt hesi zer -28browit fansai SN0 rradécepritorinsai segendlpreferred, enpodinenter 232
to be output as a transm sii)n signal 1 froman antenna 217 or 233.

I

Simlarly, anBftPxfind 9 BvensigR- Aduced modul at i ng

FIG.5 is a block diagram showing a transmitting diversity

S R
S

circuit for a TDMA radio unit in a third prcferred embodiment

.

according to the invention.

5 . g

Before explaining a tranamitting diversity cireuvit for ; TDMA
radio unit in the preferred embodiment. the aforementioned
conventional transmicting €iversicy cireuit will be explained in
FIG.1.

PIG.1 showg & canvertional PHS base statiovn unit for mobile
telephone, which is operated according to the sepecification
described above. 1in this example, two antennas, two transmitting
circuits and two veceiving circuils arse provided. Referring to FIG.1,
a moduliated signal 1 to be produced modulating an input signal 1 by
a modulator 211 is ampli¥izd by a power amplificr 212, and then a
swittch 213 iz concroiled ancording to the instrucrion of a judgiag
eircult 243. Thereby, the signal is passed thyough a4 synthesizer
214, a transmisgion-rocepiico swicch 21% and a top filter 216-, or
through a synthesizer 230, » transmigssion-reception swikch 23:} and
avop fileoy 232 to be outiput s a trensmlssion signal )l froman antenns

217 0y 233. Similariy, amodulaced sigpal 2 to be produced modulatine



“an i_'r'\bu_.t -‘si'”gn-al" '2'by a nodul ator 227 is anplified by a power
ier 228 and then is output as a transm ssion signal 2 fromthe

anplif
antenna 217 or 233. Here, the antenna 217 or 233 to output transm ssion
ived field

signal 1 is selected according to the intensities of L&

strength signals RSSI 1, 2, 3 and 4. The transmi B cedan be
swtched into two directions by the switch 213. Wen I H: romthe
antenna 217, it is passed through the synthesizer 214 ] or
switching the transm ssion and reception, and top filter 216 to the

antenna 217. On the other hand, when it i§ output fromthe antenna 233,
the swwtch 213 is switched in the direction of the synthesizer 230 and

then the transm's3ppte sigmal 2 ﬁria%&%?lﬁ%% ﬂ; gggggfik;ibgzn'ta[lﬁe;j ier 230,
nt &hn ; y okl

switch 231, an op filter 232 to the a LSSion
signal 2 can bedzoszt Bﬁ‘? Ghen| i ourpumes. a ¢x l.o. t he,recei ving uni g?%fer

. . : ans%g 910n s
recei ved signal 21¢ Qg iﬁpututo the antenna f S ﬁ?i?é-e%l ﬁ!‘hmonmaﬁi@;,,tﬁop

filter 216, switched t0 t'he ®®ecEht anteshaleibyot ansy\} tag‘ke 215 for switching
the transnissiofignal 1racgpiidly QL Vi ged to a top anplifi By*® FFeusmib st ok op
anplifier 223 by a distributor 218°% mtpééQiMdnﬁ&Qaloﬁﬁﬁq i pput to
the top anpliffPEFeneed pignaaw ngglsq'agglj f ﬁd then converted | ﬁf‘g fieddy | F
signal by a first mxer 220. The 1st IF si s passed t hrough an
interstage filter 221% txansai emitn stgnaa 2%dn e %'ﬁ%ngl 1 by an IF anplifier
| C 222, then owpighet t%}‘r?ﬂ%n Si nul t aneously, Ped ARG Itvbi direl £ G
out puts a DC signal (RS Yhan deein dubpue kp&fqﬁ%t of received filed
strength at thoaasteigrodd ﬁFeC%F{gi ng to the Ievel of TH&"B&Ed?vett sisgnal .
Sinilarly, for the received ~si gKaFP¥%32B8 Fuspusviitont 51e; &gﬁ &Eglc_'éf i er 223,
e

RSSI 2 i s out put-¥*RReMssdon | dndapadddes gl 1. C,226. Al so, for t tREFRS| gnal
to be input 4ociSh, 'afa top filtex 216 to the ancenga 217.

on of the synthesizer 339 and then the
the Syhthesiger 2230, Bwitceh

Also, the tranemission

r- 3
eception, divided to a top amplifier 21

by a distributor 418.

amplifier 219 i
6 low-noj
o « thepn converted inge A 1st ip

Q bt t mi 4:3 20- - ng 1 -

- - g f -
b * i

amplifier 10 222, th

n - - -,
* 4

o~ e =4 a4

intengiz L
Y ol received i I
iled Strength at she e9tenna 217 pccorgy
ing

Lo the lgvel i
ol the received signal. Similarly for th
. R receivead

slgnal ¢e be i t
input to ghe top amplifieyr 223, RsSX2 ‘g
an IF amplifier IC 22¢. e

A}
BO, for the recelved signal vo bpe input
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e B to the antenna 233, RSSI3 and RSSI4 are output froman IF anplifier
1 C 238"and an IF anplifier |1 C 242, respectively. The four signals, RSSI1
~"to RSSI4, are input to the judging circuit 243 and conpared. According to
the conparison result, the switches 213, 229 are controll eéiee‘g gedder m ne
“.which of the antennas 217, 233 outputs the transnils and 2 on
" the next slot transmission tinng. The chara m\%‘ﬁﬁ“ie base
station is that the transmssion signals 1 and 2 c ously
output fromone antenna (in this case, no transm ssion signal is output
fromthe other antenna). Thus, the sy#thesizers 214, 230 are used to

synt hesi ze two signals and sinultaneously output the two transm ssion
signals from one antenna. However, the synthesizers 214, 230 shown in

FIG 1 are al viR §he anseaer 233 af‘qség_s,"‘t?oﬁse"épﬁ?d?‘?fg’“f‘of’[%o%‘ ¥ spsidiar | oss)
due to the sfr g%ﬁ (}rﬁﬁé“‘lr iri?ralme&]:éﬁ%gie} Qe 9T s EQ&EQH%] 3'1'%] ?g‘g‘; gg%@%‘? out put

| evel fromthe Céssary to excessiv a |l evel

(at least 3 CfBsr90té FRQBJiAG Lo LRESjuAGIAN@LEMNENLE) 384 TomBddea .230.
Therefore, the power anplifiers 212, 228 are needed to increase the output

power by nore ichanddglBio Ehas conprriczonsuemdtpovier svigchésn@idaseP #w@ about
two tinmes. Furthernore, when linear anplification is _conducted, a
transi stor witeRtxRideR Fot derArOine WhdFR pfobhes Ao tAREAB (2d 7 n AZd R tAURE TSy

i ncreasing the co t tr LL3J ' ' ' it _for a
TDMVA radi o unﬁans?‘%é?ﬁ’en f ?’?%%ﬁ;e)ie%ng?% é’&ag%on%%lung%tg&myﬁﬁ%%y%%pFg‘f‘l{r?gd in
FIG 2. There isshauanagdituriiskidabaneadtisencidd 1OdteRETRINGEd1QASY St €M
where two antennas, two transmtting circuits and four receiving circuits

are provi ded.eignds lcx@hploan ber eispdtinamsly pespusf fromnne gnvamsadint thig
circuit and receiving circuit will be explained. One

case, no tranamission signal is cutput from the other antenna).. Thus,

the synthasizers 214, 230 are used to synthesize two signale and

gimultaneously ocutput the two transmission pignals from one antenna.

However, the synthesizers 214, 230 shown in FIG.1 are always

subject to a ioss corregponding to [3dB + physical loss] due to the

structure. Therefore, in order to output a predetermined output

level from the antenna, it is necepsary to excessively increase by

a level (at least 3 4B) cvoxresponding to the loss 2t the synchesizers

214, 230. Therefore, the power amplifiers 212, 228 are nceded to

increase the gukput power by moxe than 3 dB. Thus, the consumed power

is inercased to about two times. Furthermore, when; linear

amplificstion is conducted, a transistor vwith an outnut power

increased so much is needed, thereby increasing the cosr,

Next, a rransmitting diversicy cireuir fo- 2 TDMA rzdio uaiz

in the firsc preferred embodiment will be explained in F2G.2. There
.

ig shown a radiounit inabase station formobile communicatisn sys!‘;em.

where cwo antennas, two utransmitting circuits and four receiving

circuites &rn provided. For example, rerpective ones oi the

trangmiteing circuit znd receiving circuit will be explaingd. Ore



“of the transmitti ng circuits is mainly conposed of a nodul ator 111,
power anplifier 112, a switch 113 and a switch 114. Optionally, it is
“furt her corrposed of a switch 130 depending on the switching direction of

“‘"‘fhe switch ¥13." After these, a transmission signal 1 is output through a

switch 114 or a hgsfge&ﬁﬂeplawé atop filter 116 or a top filter 132 from

an antenna 11% 133 Furt her explaining the
transmtting CI in FIG 2, a nodulated signal 1 to be
produced by [er SK nodul ating an input signal 1 by the

nodul ator 111 is arrpllfled by a power ,anplifier 112, switched by the
switch 113 according to an instruction of a judging circuit 143, passed

t hrough the switch 114 or 130 according to an instruction corresponding to
the transm sgeheSt finonBetiflcirfits {BainidGmpesed 61 BGMidulatckdBi1, passed
through a transm ssion-reception switch 115 or 131 and the top filter 116
or 132, then panepuampllfilipe 1¥2an8ivwscbidiapdad svitstodl4 heOpticonhdy,117 or

133. Simlarly, a npodul ated S|dgnal 2 to be produced nodul ati n% an i nput
signal 2 by AtnbtdmEERRT Forpepesd Bl & SFAECY)3Y dSBERALIE TR PR AVitebane passed

through the SUELAMchlde RhaloflechMAEN Jeh3 Jhedell o dRlhasbh! § et 16 OF

132, then outpui as a ransm ssion signal ant enna

The antenna 1£7mf¥puthricdgtW Iui:étheﬂ ro&rhsﬂhﬂﬁﬂhoﬂl sdaaldp tilthd s1sel ected
according to the |ntenS|t|es of received field strength signals RSSI1 to

RSSI 4. okbanwip fé)tahdgr faveriasSargensga uidl oxl aaammnsvu:!ohed into two
directions. Wien it is outgut fromthe antenna 117, it 1e,gised t hrough
the switch 114, tFHFTERF cxRIaingdrthedtianans urng ﬁk"’c“r‘&n§ﬁ1°§g o F3¢-2,

ocePt 10, RCehiatER LS s MG R s Gk el e,
~direction of ghhensm tedlgnd B0y A thRCRoddIRA b ANANESSdrYlitied by a power
amplifier 112, switched by the switch 113 according to an instruction
of a judging eircuit 343, passed through the switch 114 or 130
according ta an instrucrion coxresponding to the transmission slog
period of the judging circuit 143, passed through a
rransmission.reception switch 115 or 131 and the top filter 116 or
132, chen output as the cransmission signal 1 fxom the antenna 117
ox 133. Similarly, a modulated sighal 2 to be produced modulating
an inpuc signal 2 by a modulator 127 ie amplified by a power amplifier
128, passed through the switch 114 or 130, awitch 115 oz 131 and top
filrer 116 or 132, then output as a transmiseion gignal 2 from the
antennd 117 oy 133, The antenna 177 or 133 to autput the transmissicn
gignals 1, 2 is selected according <o the intensities of received
field strength sigunals RSSTI to RSSI4.

Meanwhile, the tranemission signal 1 can be switched into two
directione, When it is oulputr from the antenna 117, it ie passed
through cthe switch 114, che switeh 113 for seleccing the transmission
or reception, and the top filrey 116 to the antenna 117. On cthe othey
hand, when it is ourput from the antenna 133, che switch 113.5.5

switched in the direetion of the switch 130 and then the sransmissicn



ranme S

—_—

¢8 si gnal 1is passed t hrough the switch 130, switch 131 for selecting
“~"'the transm ssion or reception, and top filter 132 to the antenna 133.
“ Al'so, the transnission signal 2 can be output in |like manner. On the

.other hand, ane of th LdjNng circuits is mainl conposed of a

" distributor 1H sheet ted Botaie 'h%‘élise? 119, a m xer 120,ya firrlpter 121 and an IF
anplifier IC1 |\ “w of the receiving circuits are conposed
simlarly. Th receiving circuits are provided for one
antenna is that transm ssion signals wih different frequencies to be
output fromsone transmtting circuits may be input to the antenna and
therefore receiving circuits corresponding to frequencies nore than one
are necessar ysighiag 1 decjessall throegkithedswdicgnabo) sviledletirdoased eIy Si gnal

by the IF anplifier |C 122. The received signal is input through the
antenna 117 afRf S¥FEmipri@n of ¥eCeRFiRe 8 WRFALLFeR13] Eo Do anpesya133RSS) 2,

RSSI 3 d RSS,4 t t f; | Y ' | t
Compar od and Pdgeaty REMnPRMARA TR VR R Bhbi . © 115

outputs a switchi pg eRdtdtderShaiifll ohe bhaneWkdddiotnd L3redddd 14281@3d 130.
The judging circuit 143 is, for exanple, conposed of a conparator and RC

filters whi chesmpogedtaf supimtesbuton/ Ald aki bop amplilficer ilAPuta Bixpral®RSS 1 to
RSSI4), as shown in FIG 3. |In the conparison between RSSI1 and RSSI 3,
when RSS1 is $fidareldy pod ansty amplhtlienf dbbs TheigthersphEhe FRPELEY to

pass the t ranes.m' sigonasi g.goal 1 %os%g.?ag!téenqlg 117. A,L t hciws tri ne tnhe
swit ches 130, 58157 2 He TUOLPPY S MMPERE  PBpEEEPR™Y a8 e8P gnal 2 _
to the antenng d33cs M $AR1ABBIEAR Yne ahbGRa RSkt ErseR@kiord BEGRAISS! 1,
the switches 114, 113 are switched to pass the transm ssion signal 1 to
t he antenna Idkh AHftarentd ifrequerdi®es 2o/ behagpud from bdafe anranentesisa ||y
swtched to pass the .

circulcs may be input to the antenna and therefore receiving circuits

corresponding to freguendies more than one are necesgary. The level

0f a received signal is derected as a RSST signal by the IF amplifiex

I0 122. The received signal is inpur through the antenna 117 and

top filter 116 to the IF ampiifier IC 122, 'RSSYL, R65I2, RSSI3 and

R88I4 to be output Erom the respective receiving eircuits are

compared and judged by the jvdging circuit 143. The judging eircuitc

143 outpurs a switching control signal tc the switches 113, 114, 129

and 130,

The dudging cirecuix 143 is, for example, composed of a
comparator and RC £iltexrs which serve Lo suppress a variation in the
input signal {RS5-) to RSSL4). as shown ip FIG.3. In the comparison
betwecn 23811 and R85I3, wher RSS1 is grezater than R8SI2, the switches
114, 113 are owitched to paas the transmission signal 1 to the antenna
117. AL thia time, the switches 130, 129 are necessarily awitched
topans the cransminnion signal 2 to the antenna 133. On the contraxy,
when RE8I3 is greater than RSSIL, the switches 114, 113 are switghed

o pass Lhe transmission signal 1 to the antenna 133, At this rtime,

ths swicches 130, 129% are necessarily zwitched to pass the



9:" transmission signal 2 to the antenna 117. Also in the conparison

syt ween RSSI'2 and RSSI4,. the switching control for the transm ssion signal

= 2 is conducted i-n like nmanner. When this conparison result conpetes with
the conparison result for RSSld and RSSI3, for exanple, both results

" *sel ect the antraikSbe Bean a2 y be predeterm ned that the conparison result
for RSSI1 and T\ to the conparison result for RSSI2 and RSSI 4.
Meanwhi | e, when are provided, the conparison result for RSSI1

and RSSI 3 can be 1nverted to give the _gther antenna control signal. In
this case, the conparison between RSSI2 and RSSI4 can be omtted since
the other can be necessarily determ ned when one is determ ned. The

operation of thsndmizeson tdighgl @ vorclid yncennauil?.i Mikbeid ithstcompabiebrTENt
shown in FIG 2 will be further detailed below. In the receivi ng circuits,
a recei ved sihpteenoRIFIL2) PLRSETS .t bee amitohing coptralstarathrotransmyegien he t op

filter 116 and,then_is svm'éche into, the recgﬂ{io Side b\é.the switch 115.
A tine periodSteRft BriP SRPERatef P iike SRRt e BB eeMPRELAN BR%Ne i s

seven s! Ol PChbfikedlyithdlile ool R SIS BF rAEM ol i oy 3 rBDedliBl £ L NE

switch 115 is swtche e transm ssi on si or one sl ot period.
Then, the recpbmeGestlgdlelbst Ghei gatknhariheid apy dephiddetefnihe@, ciad3 by
the distributor 118. The received signal to be input to the top anplifier
119 is | ow nbhe conpgstiisonateend hdioxr REFEE ADERSSEE 38 £riv¥ tPFEhe qpMRBT bYPm 1St
m xer 120. The 1st IF signal is passed throu l‘seef‘an Lnterstage filter 121,
converted i nt 588 nFOrE REFTH 4004, RESTAE aﬁ‘f:ﬁ'ﬁ"g?' |“53°&2§‘f° PR 2%% a

e aonDEEHNS, Y0 hep S ABP G fo S HREREICLIPES Loobia (e

si gnal (RSSI 1) tacgpvdli eifh torhehe aht¥sia Wonkbsl rEeRRYEd 1nSit@aal cadd. Mty | Y,

for the received signal to be input to the top
comparison between RSSI2 and RSSI4 can be omitted since the other
¢can be necessarily determined when one is determined.

The operation of the transmitting diversity circuit in the first

embodiment shown in FIG.2 will be further detailed below. In the
receiving circuice, a;received gignal ta be input vy the antenna 117
ig paased through the top filtex 116 and then is ewitched into the
reception side by the switch 115. A time peripd that the gwiteh 115
is swlitched into the reception =ide {s seven slot periods of eight
glot pericds for TOMA/TDD system, where the switch 115 is switched
into the transmission side for one slot peried. Then, the received
signal ip 3ivised for the top amplifiers 119, 123 by the distridutor
118. The received sianal to be ipput to the top amplifier 119 is
low-noisc amplified, ther converted into a lst IF signal by a 1lst
mixer 120. The 1at IF sigral is passed through 2n intexstage filter
121, converted into 2 2nd IF signal by an IF¥ amplifier TC 122, supplied
to & post.demodulator{nol shown). connected o a teleplhone setwork
aftex the demodulation. Simultaneously, the IF ampliflier IC 122
outputs a DO rignal (RE&11}) according to the level of che recai’ved

signal. Similarly, Zor the received signal e be input to the top



iy _10- anplifier 123, RSSI2 is output froman IF anplifier 1C 126. On the
_ .i‘ot her hand, -for a received signal to be input to the antenna 133, RSSI3
and RSSI4 are output fromI'F anplifier 1Cs 138 and 142, respectively in
. i ke manner. RSSIl to RSSI 4 are input to the judging circuit 143 and
¢onpar ed. Accor H rison result, the swtches 113, 114, 129
and 130 are cont determ ne V\/m ch of the antennas 177 or 133
out puts the tran s 1 or on the next-slot transm ssion
timng corresponding to 1/8 period of one TDVA/ TDD franme. Here, the levels
of received signals to the transm ssiomt®signal 1 are given by RSSI1 and
RSSI 3, and the | evels of recei ved signals to the transm ssion signal 2 are
gi ven by RSSIZ S When RSSI 1 is_greater, than t he
transni ssion s} gq?"i ilzé A S PRRTYT r“&h?’éﬁﬁé"‘fﬁﬂe\ﬁ%%lgg& 9njche
greater than Rflel, m&ezsfa@méﬁms%mako e Bntitt RAtenbr QlRLRE ARt enna
133. Also, when RSSI2 is greater than RSSI 4, the transmssion signal 2 is
out put from tRES1aneadnRsdrl4/ . ardhentRSS| Leons I8 &Q16EL dhatsRSSE 2and haz,
transm ssion signal 2 is output fromthe antenna 133. The

charact eri sti cresPechivelnimitemmannarhatReSAL toREATHASS fRpt t thmfvdaingnd 2
are not sinultaneo out(gut fromthe sane antenna. This is necessarily

derived fromt é"cﬁﬁ'c"lﬁ:’ ARY FRBRI% % Pd’s"i"ﬁﬂ;”’c"hé" tae i OPRR BPR FEERIC 1 30 \When
a sane ant enngy;3«RE4 83 egéd tﬂf%%ﬂ&‘i%%re%@k&%ﬁi@@s&%? tB%e g@i—ﬁfn@‘ﬁq

according to a priority or exanple, 1t can etermned t hat

the antenna seife¢hé Ghtlefias 197 o ABS BuTBUE nﬁeg:&ahmkstsso:praagﬁalwztaab for
the transmi ssion signal 2 and therefore the transm ssion signal 2 is
out put fromt me thecwnd-Btet|transminsdonntinihg emrtm#tns thd/8tpeniodf t he

nt enn : Pr i h nt enn I [
two ante as)o O Pm/'rgny f;an?et angraer,rect?e Egvelgo rece E %aggatlesdt:o SchgboUt

transmission signal 1 are given by RESI1 and RSSI3, and t;he levels
of received signals to the transmission signal 2 are given by RSSI2
and RSSI4.

'When RS8Y1 ie greater than RSSI3, the cransmigsion signal 1
is output from the antenna 117. W#hen RSSI3 is greater than RSSII,
the transmission signal 1 is output from the antenna 133. Also, when
RSSI2 is greater than RSSI4, the tranamigssion signal 2 is output from
the antenna 117. Whaen RSSI4 is greater than RSSI2, the transmigsion
signal 2 is output from the antenna 133.

The cheracteristic of the invention is that the rransmicsion
signals 1 and 2 are not simulrangously output £rom che same antenna,

Thie is necassrarily derived Irom the ¢ircuit composicion using che
switches 114 ané 130. When a same antepna is se) ected, the antenna
selection can be determined according to a priority order. For
example, it can bHe predetermined that the antenna selection for the
ctransmlission signel 1 2z prics vo that “or the transmission sig-nul
2 and therefore the Transmission signal 2 is output from the
second-level antenna{iz this embodiment, the other of the two

antennas). Probability that a same anteans will be selecced 45 abour
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1/ 4 (=1/2 x 1/2), and therefore probability that a deterioration of

diversity effect will occur is no nore than about 25% As conpared wth

. this, the reduction in cost and consumed power due to the 3 dB reduction

of output power in the power anplifiers 112, 128 arm .
A transmtting diversity circuit for a TDVA radio un ond
preferred enbodinent will be explained in FIG 4. The radl o]

unit in a PHS base station for nobile conmunication Sys tem

antennas, eight receiving circuits where two receiving CIFCUItS are

provi ded for each antenna and two transmtting circuits are provided.

The characteristic of this enbodi ment -itb-t hat probability that

transm ssion waves will be output froma sane antenna is about 1/16(=1/4 X

1/4) and therefore,a deterioration of transm ssion diversity effect is
reduced to abddt=8/3e 1/2) . and thareforechrababiid oy Phagi dgFeRioEERHAY

enbodi ment, g, W&QL‘{ Sﬂfetfé Qil‘fiboic&P g%‘oof\&’x‘luglfx% E’oukei{a]/ ‘kes ft %’SK

nodul ating an 1 nput “si gna I's anplified a powe

amplifier 31%ichWHiEhethe b&d@cﬁwtghcaleaase%m fdve@Nuenes tHEtd an of a
judging circuit 369, passed through a switch 314, 330, 343 or 356

accor di ng t o reductinn plicitont gowee Sipotith nopexoaplldt iarantid. st oare imoreper i od
of the judging circuit 369, passed through a transm ssion-reception switch
315, 331, 34AAYRNEEGEOURY top fllter 316, 332, 345 or 358, then output as

a transm ssion si ran%mﬂ& nn%é? EQ’oSrBa é? rQadi %itzéjbg‘hl arly, a

nodul at ed si gnal e pro an I'np
modul at or  327%dosnd Biletbiegh %aam&&r uﬁﬂobafe;eiaﬁ.%% in @aased THé:UgR the

switch 314, 330, 343 or 356, switch 315, 331, 344 or 357 and top filter
316, 332, 34=hown3bGadibamituiput PES lse stacion for mobile communication
gystem, where four antennas, eight receiving circuits where two
receiving circuits are provided for each antenna and two transmitting
pirculics are provided,
The characteristic of this embodiment is that probability that
transmigsion waves will be ocutput from & same antenna ie about
t 1/16{=1/4 x 1/4) and therefore a deteriotat'ibn of transmission
diverajity effect is reduced rto abour §.3%.
In a transmitting eircuit of the second embodiment, a modulated
signal 1 to he produced by & /4 shift Q?SK medulacing an inpuc signal
1 by a modulator 311 is amplified by & powexr amplifier 312, switched
by a switah 312 accoxding to an instruction of a jurdging clrecuit 369,
passed through a switch 314, 330, 343 or 356 according to ar
instriction corresponding to the transmissiea slot period of the
judging cireult 369, passed through a cransmission- r;cepcmr switch
315, 231, 344 or 357 und a top SFileer 336, 132, 345 or 358, Lhen outpur
as a rransmiesion signal - Zrom an «ntonne 317, 33.'3. 34€ ox 389,
gimilarly. a modulacved signal 2 vo be produced modulacting an input
signal 2 by 4 modularor 327 is amplified by a powsr amplifier 328,
pansed chrough cthe swirtch 314, 330, 347 ox 356, swrtch 315, 331, 344

or 357 and top filter 316, 332, 345 or 358, then output as a
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L transm ssion signal 2 fromthe antenna 317, 333, 346 or 359. The

_..-antenna-317, 333, 346 or 359 to output the transm ssion signals 1, 2 is
sel ected according to the intensities of received field strength signals

: RSSI1 to RSSI 8. On the other hand, one of thepyamek UMb HetRpatbddt S 1S

mai nly conposed of a distributor 318, a top anplifi 320, a
filter 321 and an |IF anplifier 1C 322. The ot hers of THMYEM%E\“
circuits are conposed simlarly. The level of a recei I
detected as a RSSI signal by the IF anplifier 1C 322. The received signal
is input through the antenna 317 and top,filter 316 to the |IF anplifier IC
322. RSSI1 to RSSI8 to be output fromthe respective receiving circuits
are conpared and judged by the judging circuit 369. The judging circuit
369 out puts a txehbRDENABACENGNNA| 2Sfx@makhd Gnebdifs $¥79.1 aBES 33830r 354, 3RQ, 330,
343 and 356. RSSI1 to RSSI8 are input to the judging circuit 369 and
conpared. Aco@tdnmy 3.3, t 183 cHPAFi B Le engbut chharspfnishbon Fignals 4, 129

and 130 are coptrolled by the, judgi circyit 369 so.as,to deternm ne which
of “the_ant ennduispoiecrss ResredeiESabd ittt il on 6l risniSe elrif e Siheans
or 2 on the nexignal Plrdeh@NsdNxagh®N timng corresponding to 1/8 period of
one TDMA TDD franme. Here, the levels of received signals to the

transm ssi on si gnabn ltier @tfey aandy KR5Sk, thoJedei WGl birvvd s RESInginand t he
| evel s of received signals to the transm ssion signal 2 are given by
RSSI 2, RSSI 4, wReppsedod RISEErimteonr Hithga ttoptamplitiay $19.0f mixeFatdhgat he

G ving a priofiayen il mih & MR TEABEAG, 717 aTPeATRers SAriha FAFRLag: on
Signal’ 11 okRka {F QUL YonBll £ BAmOARA PRI Mo b0 ol el fRYES 0T DS

Al so, according to the re conparing the received led Strength
signal s, RSS| detkStddtasRSEEST ARgn&OBCthe IF amplifier IC 322. The received

signal is input through the antenna 317 and top filter 316 to the

1P amplifiar TC 322. RSSIL ro RSSIS to be output from the respective
reteiving cireuits are compared and judged by the judging eixeuit
369, The judging cireuir 3585 cutputs 2 switching control signal to
the switches 313, 314, 323, 330, 343 and 356.

RE8I1 to RSSIB are input to the judging cireulit 369 and conpared.
Accoxding to the comparison result, the ewitches 113, 114, 129 and
130 are controlled by the judging cizcuit 369 so as to devermine which
of the antennas 317, 333, 346 and 359 outputs the transmission signals
1 or 2 on the nexc-slot transmission timing correspoading to 1/%
period of one TDMA/TDD freme. Here, the levels of received signals
to the tranamissior signal 3 are given py RESTY, R8SI3, RSSIS5 and
REBI7, and uviie leve.s of received sigrals to the tranemission sigral
2 are given by RESI2, RS814, RSSI6 and RE§18. According o the resuls
of comparing tha received Tiled strengthnignals, RSSI1, RISY3I, RSSIS
and RS5I7 while giving apriority order to the correspondsng antennas,
the transmission sicnal 1 is oucput Zrom an antenna ¢orresponding
to thp gysavest RE51. Also, accordiang to the rosult of com;;ar:'.:‘.g

the received filed strength signals, RSSI2, RSSIa, RSS!6 xnd RESIE



. circuit(not sho

513- whi |l e giving a priority order to the corresponding ant ennas, the

."t'ransm ssion signal 2 is output fromone, two or t ee antennas to be
sel ected according to the priori tmisSlsﬁtH genment may be
. conducted for each TDMA/ TDD frane or “m

rames according to a
preset condition of the base stationi smtting diversity
circuit for a TDVA radio unit in the ird preferred enbodinent will be
explained in FIG 5. 1In the third enbodinment, two transmtting circuits
and two antennas are provided. Swtches 114 and 130 have neans for

swi tching transnission signals 1 and 2°%°n the conventional di versity
circuits, these are signal synthesizers. Thus, by using the swtches 114,

130, a loss atwﬁﬂ% %&m 'p%i f’ﬂF%@dEP APl cgréaﬂ!%nétﬂ! QQE&; g:/l?e

frequency band). ore, t'ransm ssion | oss can be reduce about -
3 dB as conpatﬂd:mibbiarheigase 2U%k NthB€ £XYRIdIRS 1Bl or three ahbednd® to
conventional diversity circuits, the transmssion signals fromthe
transmtting che selected a@cax@mhdmheypotnrpar orfemn Snvhemjydganent aay.

Ther &f ore, when out uttin froma sa antenna, the ;%gsm SSi on gwgnals
have to be syrihEERIURFad,teF BREh TPYH/RFDD frame ox ¢veryia FHeTARCOTSIRY ches .

113 to 115, 13&%)%&;%;%@.@19@“@%& ghehait Hhgapntrol of a i udging

ransm SsSi on Si romthetransmtting

circuit 1 is passeq cimﬁuqmgg iaauafgﬁgohiédm fol2 oHMA bra@iol dBic IW txd 114
or 130, switch 115 or 131 and top filter 116 or 132, then output fromthe

antenna 117 othik@Pprefeerrtd aododasinewililghakxilaisediis 6IO8.pUln tiothiie

antemna 117 or 133 in |ike manner. \Which of the antennas outputs the
transni ssion sYRRPALmMERE; eugeaawﬁiteves Sipruitsang typ BRREANAE HF ROV Jo

signals to be 1 0oyl I5 AT, SP1 VY RAvS meShl eor bus feriOy '(2EnttidUL 09 saGhifd! t-
1 and 2. In the conventjonal diversity circuits, these are gignal
synthesizers. Thue, by using the switches 114, 130, a lose at the
switch ig reduced to about £.5 d8{in caseof 1.9 GHz frequengy Yand) ..
Therefore, the transmisslon iosa carn be reduced by 2bout 3 4B as
compared with the case using the synthesizer, ' !

In the conventional &ivexsity circuits, the transmission
signals from the transmitring circuwits 1, 2 are randonly cutput from
antennas 11?7, i33. Therefore, when sutputting from a same antenna,
the transmission signals have to be synthesized into one signal.

In this embodiment, sw:.r.ches 113 to 115, 130 and 131 ca.n be
gwitched by che control of = judging circuitinot shown). The -
transmission signal 1 from tha trangmitting c¢ircuit 1 is passed
through a power amplifier 112, switch 113, switch 114 o> 130, switch
115 ;r 13) and top filter 11§ or 132, then oucput from the antenna
117 0r 133. The transmiscion si'gna.l 2 is also output from the antenna
11?7 or 133 4in iike manmer. #hich cf the antennas outpute the
cransmissiaon signal ig fudged by levels of field strength of received

gignals to be input fyroam receiviny ecircuits 1, 2 to the judging

circuic., ,



et e e

o L4- I'n this enbodi ment, several signals cannot be sinultaneously. ..
out put froma sane antenna since the switches 114, 130 are used in place
~of the conventional synthesizer.-Therefore, a deterioration of

transm ssion diversity effect will occur to a degree. However, a)

probability that Té as B lgedVi | | be  out put froma same antenna is |
reduced. For exanp, i two antennas, the probability 1is 1/4(1/2
x 1/2), and, in c ennas, the probability is 1/16(1/4 x 1/4).
Al : .

so, b) in case of four antennas, one transm ssion signal is output from
a normal ly selected antenna with the highest RSSI |evel. The
ot'hertransm ssion signal isoutputfrom ke second | evel antenna.
Apparently, only diversity effect for three antennas can be obtai ned.
However, the deterioration is small since the transm ssion diversity gain
di ff erence betweenIfonhis embcstimestarsgveisleeignalenarpok ikes sivtlivapedus)y
Due-to-~the above nerits a) and b), the transm ssion | gss can be reduced

wi t hout causi RFHRUB; GFoded T MATOR> Peeg Mestifitehe® |19l Pontimtgec 1=
power (about 1/ 2ac@ik dup WinGERLAckad RUBLATR | bhlarodl » B ripld it

Al t hough the invention een described wth respect to specifi

enbodi ment f orof QPRI sat divessi €l sEtaUNiRL]l bdwmrappendwteecl @owever,e not
to be thus limted but are to be construed as enbodying all nodification
and al ter nati v pxatebd LEtY that seéfearadmighel sosiddhecutpyy Loeka SRIE pRERING t he

art which fairly fall within the basjc teachin here is _set for .
-15- iay reduced. For example, in case of twoO antennas, tie progaﬁplny

is 1/4(1/2 x 172). and, in case of four antemnas, the probability
is 1/16(1/4 x 1/4). Also, b)" in case of four antegnas, one
tranemission signal ie output from a normally selaected antenna with
the highest RSSI lavel. The other transmission signal isoutput from
the second level antenna. Apparently, only diversity effect for
three antennas can be cbtained. However, the deterioration is small
gince the transmiagion diversity gain difference Ddetween four
antennas and three antennas lies within 1 @8,

Due to the above mexita a) and b), the transmission loss can
be reduced without causing a big decerioration. As a result, a low
consunied powex (about 1/72) and a low cost{l/3 power amplifier) can

be realized.

Although the invention has been described with rsspect tc
spceifie exbodinent for complete and clear disclosure, the appended
claims are rot to be thus 1imited but are to be conscrued as embodying
all modificetion and alternative constructions that may be occurred
to one ekilled in the art which fairly fall within the banic teaching

here iy se:r Forth.
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conpri si ng:
transmt+t+ng
first switch

whi ch i s conn
plurality of
transmtting
circuits;
first and se
to be detecte
wherein said
t hrough said
plurality of
TDVA radi o un
antennas are
Dat e:

1. Atransmtting diversity circuit for a TDVA radio unit,

a plurality of antennas; a plurality of
circuits; a plurality of receiving circuits;

a

whi ch_i c&"onnected with one of said plurality of transmtting

ected with said second switch and one or nore of said
receiving circuits and selects one of sai-d- pl-urali-ty—of

circuits or said one or nore of said pl | '
a judging circuit which'!ontrols the ; h"@ n@g@ug
cond switches.according to a level of re *

" circui T gorie of said plurality of antennas; a second
switch \ ‘ ted wwth said first switch and selects said one or
the oth ality of transmitting circuits; athird switch

I ng
ngt h

ani%ﬂﬂék%ﬁﬁ%ﬂii{g circuit connected with said third swtch
one of Sard plurality of transmtting circuits 1is connected

first to third switches with said selected one of said

ant ennas. 2. Atransmtting diversity circuit for a

it, Acchredasgmibriisaidiversifveritayic for a TRNA] 1BALe anity
cc%r;lggﬁfgg:w th said plurality

a plurality of antennas;

2 plurality of tramemitting cireuits;

a plurality of receiving circuits;

a first switch which is connected with one of said plurality
of transmitting circuits and selects ohe of said plurality of
antennas;

a second switch which ig connected with said first swicch and
selects said one or the other of said plurality of transmitting
cirouits;

a third gwitch which is connected with said s;cond gwitch and
ane or more of said plurality of receiving circuits and selects one
of said plurality of transmitting circuits or said one or wmore of
2aid plurallty of receiving circuics;

& judging circuir which controls the switching of saxd Siryst
and second swicches according to a level of received field strength
to be detected by said receiving circuit connected with gz2id third
switch;

wherein said ons of said plurality of transmitting <ircuius
is connected rhrough said £irst to third ewitches with said selected

one of said pluralisy of antennuso.

2. A transmitting diversicy cireuit for a TDMA -adioc univ,

according to claim 1, wherein:

said plurality of unctennas are connected with said piarelicy

of



- - 16- of receiving circuits, each of said plurality of receiving circuits
« detecting a level of received field strength froma received signal to be
* received thrOugh corresponding one of said plurality of antennas, and
. transm ssion ﬂm@g{gast eiput fromsaid plurality of transmitting

circuits are a of said plurality of antennas in such a
‘manner that a i‘ gnal to be output fromfirst one of said
plurality of tr I'rcuits is output froman antenna with_ the

hi ghest of said Ievel of received field strength and—a transm ssion SI gnal
to be output fromsecond one of said plurality of tr “mm‘u S
output froman antenna wth the highest or the seco a““m‘al

| evel of received field strength. -16- 3. A transmtte ng dfvet si ty
circuit for a TDVA radio unit, according to claiml1, wherein: sai d
~first and second swtches are selected only in one or nore slot, which is"
assigned to a DtmmsummswgﬁMI» eashpet emtqaaturraﬂém oéa'ieaewwmrpyzeﬁ

transmtting circuits, Qt s accor 0 DI\/F« n\( A
transmitting dPGEFEHmY %l"l‘(‘,‘ﬁft Na ki) ol ad ‘ %df”ée'ﬁ {£¥o éc’é%cred?'ﬁ‘b “t‘S“'(‘} ai m
1, wherein: o pEAklcliVdd! BbLEN LoereaPRAREJode Jila2h 1uthr ey Cor

selected transmssmn circuit in one or nore slot, which is assigned to a

transm ssi on skgb@inds) osd eniﬂtﬁs&iaﬂ‘nsmadspiwbabutgutofrmrﬁiﬁammmmgcy
circuits, of n slots according to TDVA system and is connected to the
side of said sefcutaggmbhesns cmxetéfayaaaswneﬂaﬂm eaFhopt BALEPINFRLLILY PR Uit S

in the other slot of siudns ts.
antennas in such a mannex that s transmission signal to be cutput

from firet one of said plurality of transmiteing circuits is output
fron; an antenna with the highest of said level of received field
strength and & transmission signal to he output from gsecond one of
raid plurality of transmitting circuits is output from an .anCenna
with the highest or the second higheat of said level of received £ield
strength.
'
3. A transmitting diversity circuit for a TDMA radic unit,
acoording to claim 1, wherain:

said first and second switches are selected only in one or more
slot, which is assigned to = rtrapsmisgion signal te be ocutpur from
' said plurality of transmitting circuics, of n slots according to TDXA

system.

4. A btransmitting diversicy circuit for a TDMA radio unit,
according to claim 1, whevein:

raid third switvch ie connec=ed to the side of said selected
trunominsion circeuit in one or meve slot, which 12 assigned .to &
transmission signal to bne oucput #rom saild plurality of transmitting
gireuwits, of n slots sceording to TDMA system, and is copneered Lo
the side of Buid selected one or more of gsaid plurality of rececivine

circuiius in the other =lot of s2id n sloca.



