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~R4'NSMlTTtNG OIVERSZTY CI1CUI~ POR TDKA R~~lO UNIT 

Thia invention relaees _to a transmitting d..:i;cteraity circuic tor 

a TOMA(t.ime division muli;iple access) Xadio unit. and more 

part.icula:rly to, a transmitting diversity ci:t"cu:l.t of ii base station . . 

unit for mobile radio station. a.g. a PHS (personal he.nd.yphone systehl) 

base station unit, provided with several aDtennae a:nc! :adio cireui.ta. 

Recently. a demand for mobile communication devices, such as 

a portable telephoJ>e and PllS. ia increased with ~he progress of mobile 

communication technology. In case of PBS, seve~al millions of 

terminal sets hfive been ~old. withiQ a year• from the beginning of the 

aale. The+efore, hundreds of thousand of oaee stations for PBS 

ter~in•1 vill be needed in one sales company. 

?n the PHS system, used are a working frequency bana of ~.9 

GHz, a carrier intervcil of 300 kHz, an acc:ess Gtanner of rnulti-car:ier 

TDMA/'l'OD (time division !i\Ul'tiple access/time division duplexl.ng), a 

modulation manner of n- /4 shift OPSK (quadrature phase shifi: keyir1g). 

a ti:-ansmission. speed ot 384 kbps (voice encoding speed of 3l 

kbps-AD~CM), a::. OCC!Upisci h·~quency ba::id of 290 kHz, and a termina! 

ae~ial powa~ of 10 ~w. Also, ano tr~nsmieeion·reccption wHve o~ 

fo"U~·channel mult.iplex "i'DMA/'J'OD uses a same frequency. and the~ef"r~ 

one TMOA/TDt> frame CS_m.a, HObiu x 0) :!.1: sequential l~· cornpn.1>ed ot fcrn:­

tra.r.smission slor.S9 (0. 62:, anis, 24.0 bl ts, 384 kbps) and fo\i:r: rer;~p::.on 

slota to a hd.sc station, ,.,he.re one slot. i.s used Ifs a co11:;rol s~.o-: 

a.aid t.he base st.e.::.ion conducts t:hc t~ansnliasion end recepc.ton 1t1!'1il.a 

· .. : . 
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using 'Cht other slots to three terniinal s&ations. The tri!lnsmiaeion 

OJ: reception between baae st.ation and terminal l'ftat1on ie eannecteCl 

~h~ough a local excha~ge network or an exchange to a telephone 

exchange network. thereby allowing the communication between PHS 

terminals or telephone a.nd PHS tei-minal. Due to the above 

specification, a pair band for transmission and reception ia not 

Qecessary, therefore fac:ili ta ting the frequency management. Also, 

a diplexer is not necessary. therefore enabling its minia.turization. 

Furthermore, the transmission and reception can he conducted in a 
. 

same fading state, and even only the base atetion can coutrol the 

diversit:y, 

Howeve~. iu the conventional transmitting diversity circuic, 

the:r:e is a p:roble1'! that -&he consumed power of a powei- amplifier iG 

r increased. 'l'hia is becaus.e a syn thee her disposod 'between the powe~ 

aMplif!er and an antenna causes a paes~ng lees of abou~ J dB and 

cherefore r.he power amplifier is needed to excessively increase it& 

OU CPU t, l e\Pe 1. 

Also, the~e is another problem :n~~ che cost of the power 

a.mplif!.e:r ie increased. This is because 9 t.ransist:cr with an 

increased chip site is needed to e~ces~ive1y increase ics outp~t 

level. 

Accordingly, ic is an obj~ct ot :~~ i~ventio~ ~o provide ~ 

tr&nGl':\i tting di versi t.Y circu i r ..-:iere the pas rd ng lose af t:e.r a poweL' 

amplifier can be r.-educed ,.,hile s11pp::~ssing a d.ete:-ioration cf 

t~ansmiauion d!versitY mffect. 

Acc~~ding to the inventio~. a tr~~s~ictln~ dlva~sity ci~cuit 
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for a 'l'DMA radio unlt, comprises: 

a plurality of ante~nas; 

a plurality ol transmitting ci~cuitG; 

a plurality of reeei~ing circuits: 

a fi~st ewitch whic:h is connected With Otle of the p_lurality 

of transmitting cit"cu.ite and selects one of the plurality of 

antennas; 

a second switch 1ithich is connected with the first switch and 

aelecta tha one or the other of the plurality of tranemitl:in.!1 

c:irauite; 

a third AWitch ~hich is connected with the 8econd switeh abd 

one or more of the plurality of receiving eircuits and selects one 

of the plurality of tJ:ansmitcing circuits or the one or more of t.he 

plurality of receiving circuits; 

a ~udging circuit ~hich control~ che switching of the first 

and. second t1Wi tches accdrding to a level of received field st:re=igth 

to be detected by ~he receiving ci~cuit eonne~ced wi~h the ct.ird 

ewi tc:h; 

wherein the o~e of the plurality of transmitting circuics is 

connected through t~le :first. to t.hird switches wich the selected or'le 

of the plurality of ~n~en~aG. 

The :tnveht:!.on w: i l bn ex.pln.ined in more detc.i.il. 1r. co1\junc:~:.on 

with the eppendQd d:awir.gs, ~herein: 

FTG.l is a b1ock diagram showing a composition o! a r.onve~t.iona! 

base stDticn for rnui:>ile c:e>;11::1unicat.l.on syst.e111, 
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c:i:reui.t for a 'l'DMA radio unit ih -a firs,; preferred einbodiiaent 
acco:tding t.o the imrention, 

FIG.~ is a circuit d~agram sho~ing an example of a judging ci:tcuit in FIG.2 

l'IG. 4 is a 'block die.grar.n shoving a transmittin9 diverei'Cy 
circuit fat a TOMA radio unit in a second preferred embodiment 
according to the invention. and 

r:i:o.s is a block c.'Ua.gram showing a transmitting diversity 
circuit for a TDMA l'adio unit in a third preferred embodiment 
acco~ding to the invention. 

DESCRIPTION OF TH! PREFERJBD !MB/)DIM'EtWA 
Befo~e ~~plaining a transmitting oiveraity cir~uit for a ~PMA 

radio unit in ~he prefer~ed ernbodimant. the afore~ention@d conventional transmitting eiversicy circuit will be explained in 
Fl:C. l. 

PIG.l shows a conve~t!onal PKS base station unit for mobile 
telephone, which il:l oper-at:ec! according to the epedfication described above. !n this example, two antenn~s. two transmitting cix-c:u i tn a:na two r.ecei ving ci r.:u i. Ls are p!"ov1Clea. Ref erring co FIG. 1. 

a modu.Lat:ed signal 'i i:o bf:! .(lrodUcE!tl rnodulating an input signal 1 by 
a modulator 211 is amplified by a po~er ampli!icr 212. and then a 
switch 2l3 is concro~led according co the iastrucr.ion of a judging 
circuit 24J. Thereby, t~a s~gnal is passed ~h~ougb ~ eyntheaizer 
214, a t:rant.mis.s:l.on · rocept! rm swi c.ch 21!1 an(I a cop filt.er 216, or 
through a synthesi~c:r 230. l'1 t:ransmh.sion·rccepr.ion svi t:.c:h 23~ and 
a t.Ot> fll tor ii!J2 t.u be out.p•.:t .:.s u t.rllnsmission signa.11 from an •nt:cm.na 
217 or 233. Simi L2rly, a. mudt:=.accd uiQnal 2 to be proclucedrnod.ulr:1tir.~ 
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a.ri input. signal 2 by a tl\Odula.i:or 227 is ~mplified by a power amplifier 

228 and then is ou~put as a transmission signal 2 Crom the antenna 

217 or 233. Here, the •ncen~a 211 or 2JJ to outpue ~ransmiesior. 

·signal 1 ie selected a.c:cording to the intensities of rec:eived fi•ld 

strength signals RSSI 1, 2, J and 4. 

"rha tra.nsmiesion signal 1 can be swicched into cwo directions 

by tbe awiteh 213. Whan it ie output froM the antenna 211, it is 

passed through the SYntheeiser 214, switch 215 for switching the 

transmission and reaepcion, and top filter 216 eo the antenna 217 . 
. 

on t:he other hand, when it is aut.:{>Ut frorn the antenna 233, the awit.ch 

213 is ewit.ched in the di:reccion of the synchesi2er 230 and tben ehe 

transmi1U1ion signal 1 1s passed "through the synthesher 230. awiteh 

231, ~uid cop filter 232 to the antenna 233. Also, the tx-ansm:i.ssion 

; signai 2 can be out.put in like manner. 

ln the receiving unit. a received signal to be input to tbe 

antenna 217 is pasted through the top filter 216, awitched ~c the 

:tec:eption side by t.he. awi tch 215 for s\fi tctlittg the cransmission a.nd 

reception, d!vided to a top amplifier 219 Qnd a top a~plifier ~23 

by a distrlhutor 218. The :received signal to be input to the top 

a~plifier 219 )& low-noise amplified, ~hen converted in~o ~1st lF 

oignal by a first mixer 220. The 1st IF sjgnal is passed through 

an i:n.tti!:"!ltage filter 22'1, converted into"-' 2nd u~ signal l by a.n !~ 

amp:J..ifier IC 222, t.=ien 01~tput thererrom. Simu:~aneausly, the IF 

amplifier IC 22'- outputs a DC signal(RSSil) ~ha~ repreeen~s an 

intensi~y o! received filed strength at ~h~ a:u:.enne. 217 i:!.CCorcHng 

to the level or the received signal. s~~ilerly. for the rec~ivad 

signal to be lnput to the top nmplirier 223, RSSX2 ~s c~t¥Ut tro~ 

an IF a~plifier IC 226. Also, for th~ received signal ~o be input 
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to the antenna 233, RSSX3 and RSSI4 are output frorr. an IF Glnplifier 

IC: 238 and an u• alllplifie~ IC 242, respectively. The four signals. 

RSSI1 to RSS14, are input &o the judging circuit 343 ilnd coRipared. 

According to the comparison re5ult, the swi~ches 213, 229 arc 

controlled to de&ermine which of the antennas 211, 233 outputs the 

tra:neinission signals l and 2 on the next slot traneni:isslon timing. 

tt'he C!haracte:r:istia of the J:>a&e station is tbat the tranatniss1on 

signals 1 and 2 can ))e simul taneoualy output from one antenna (in this 

case, no tX'an.smission signal is output from t.he ctha:i- a.:11te:o.n.~} •. rhus, 

the synthesizers 214, 230 are used to synthesize two signals and 

simultaneously outpu't the two r.ranamiaa:l.on aignals from one an~enna. 

Howeve~, ehe synthesizers ~14, 230 shown in tIG.1 a~e alwAys 

subject to a loss corresponding to (3dB +physical lo$s] due to the 

&t.ructure. The:r;efore, in order co out.put a pr9d.etermined outpur. 

l&vel from the antenna.. it is necessary to excessively increase by 

a level (at lea.at 3 dB) corresponding to the loss e.t:. cbe syn::.hedzers 

214, 230. Therefore, the power amplifie~s 212. 228 a~e needed ~o 

increase the output power by :t\O:re t.han 3 dB. Thus. i:he consu!'!loc:i power 

is inc~ea6e~ ~o about r.wo .~imes. Furt:her~ore, vhe~ linear 

amplification is conduct:ed, a transistor wtth an out.~:.;r; power 

~ncreased so much is n~eded, thereby increasing the co~r. 

Next, a ~rans~itCing diversicy ci~cuit:. fo: a TD~n ra~io unJ~ 

in t.he firs c preferX"ed embod.iment will be e:xplaj,r:.ed in ~=c. i. •rhc1'~ 

. 
i& sbo'-'U a i:-adio unit in a bases r .... 1:ion fo~ mobile commu:-d t"ntie::i sy&te::i. 

where r.wo an,ennao. two cransmitting circuits ~nd four rcceivin~ 

cireuit:s a>:'11 provided. For exatnple. respective 1~:-ies oi the 

trane111ittins r.1rc:uit ~nd r.eceiving c:Jrcuit will ba exp1~i.:;.;od. Ot~e 
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of the tranomi t ting c ircui ta ·i a mainly composeti of a znodula tor 111, 
a power aJl\Plifi.e:r 112, a awitch Ul and a switch 11'4. Optionally, 
it is further composed of a switch 130 depending on the switching 
direction of the awJtch 113. After theee, a transmission signal l 
is output through a switch 114 or a switch 131 an4 a top filte>: 116 
or a top filter 132 from an antenna 117 o~ an antenna 133. 

Further explaining the transmitting circuit, as ehown in FlG.2, 
a modulated signal 1 to be produced by n/4 shift QPSK modulating 
an input sig-nal 1 by the maduiator lll isl amplified by a power 
amplifier 112, swi~ched by the switch 113 according to an instruction 
of a judging ·circuit 163, pa1u;ed through the awitcb 114 or 130 
accord.ing to an instruc-tion corresponding to the transmiaaion slot 
period of the judg-iZJg circuit 143. passl!!d through a 
cransmisaion·:t:eception swi.tch 115 or 131 and the top filter f16 or I 

132, chen output as t~e trana~issio~ signal 1 f:t:om the antenna 117 
O:t' 133. S:l.mil~rly-, a modulated signal 2 t.o be produced modulating 
a.n inpuc .signal 2 by a moduhl.tor 121· iu amplified by a power e.mplifier 
128, paeeed through th!! STiC'it.ch 114 or 130, CJwitcb 1:rs or 131 and top 
filter 116 or 132, thl!!n output as ~ tta~smiGeion signal 2 from the 
antenna 117 or 133. The e.ntenria l 77 or 13 3 to output t;ha ;;ransmission 
sign~ls 1, 2 is selected accoTding :o the intensi~ies of received 
field ~trength sign~ls RSSJ1 to RSS!4. 

Meanwhile, the U'ilnsmission .signal 1 can be switched into ~wo 
directions. When it is outpu~ froD the antenna 117, it 1e passed 
through c.he iiwi_tch l.14. ;:.he swiech 1 t'!> for .seleccing t:hc ti-c.nsmiss::.on 
or reception, and the top f:!.l te:r 1 U: ::.o the c'lntenn~ l.17. on ~he othe:: 
hand, when it. is our.put from the anter1na 133, the swit:clt 113 ic 
swi c.ched in thm dtreetion o~ the 9w) tch 130 and then the transm! e.sicn 
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•ignal 1 is passed through tbe switch 130, switch 131 fo"J: selacting­
the transmisi.ion or :reception. and top filter 132 to tbe antenri.-133. 
Also, the transmission signal 2 can be output ia like manner. 

On the other hand. one of the receivi·ng circuits is mainly 
composed of a distributer 118. a top amplifier 119. a mixer 120, a 
filter 121 and an IF alftl'lifler IC 122. The others of the receiving 
circuits are composed airoilat"ly. 'l'he reason why two :receiving 
circuits are provided for one antenna is that transmission signals 
with different frequencies to be output from aome ct-anamitting 
circuits may be input to the ancenna and therefore rec:eiving circuits 
corresponding to frequencies mox-e thaZJ one a.re necessary. The level 
of a received signal iii det.ecteci as a RSSI signal by the IF amplifier 
IC 122. The ~ecei~ed ei~nal is input through the ante~na 117 and 
tO:t> filter l.16 to the IF amplifiex- l'.C 122. I RSSil, RSSI2. RSSil and 
R.SSJ:4 t:o be output from t.he ::respective receiving circuits are 
compared and judgec! by the judging circuit 14.3. •rhe judging ci%cuit 
143 outputs a switching con~rol signal tc t.he awi tches 113, 114, 12 9 
and 130. 

•rhe judging ci.rcuii: 143 is, for exaTnple, campos9d of a 
compa.ra 'tO~ and RC ! i.l te.rs which serve l.O supp::ess a variation in the 
input signal (RSS:l to RSS!4). as shewn. in FIG. 3. In the comparison 
bet"Wecn R.SSJl a::.d RSSI3 I wher:. RSSl is rn:euer t.ha.n :RSSI3, the .switches 
114., 113 are owi. t:ched to pe.es th~ tran~misdon sj grull l to the antenna. 
ll 7. At t!ti.a time, t.he uwi tehes 130, !29 are necessarily switched 
to pa As t.l-.~ tra1umi1.1Aion signal 2 to the antann~ l.33. on the contra>:y, 
whc.:m RSSZ3 is greister thar. ~EiSU, ::he s;wi~c!fes 114, 113 are swi~c:h•t! 
l:O paa11 ";.he tra~smi.teiun s;!.g:"Jn I. 1 to the antenna 133. At t:hia; t:ime. 
tha .twi cchca 130, t29 <lre necess;;irily ~witched co piUH; t.he 
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transmission ~ig-nal 2 to ehe ancenna 117. Also in the comparison between RSSI2 i\nd RSSU, t:he switching cont:t"ol for the transmission signal 2 ii conducted in like manner, When this comparison rQ&Ult competes with the comparison result for RSSI~ and R.SSI3, for exarnpla, both reaults select the ancenna 117, it may be prede~ermined that the comparison re.eul t for RSSI1 and RSSI3 1s prior to the coll\pari11on result fol' RSSI2 and R.SS?4. Meanwhile, when two ci.ntennaa are provided, the compeu:ieon result for us:n and assu can he inverted to give the othcu: antenna control signal. In this caa.~, 'the comparison ~etween RSS12 and RSSI( can be omitted since ~he o~ber can be necesea~ilY ~ete~mined when one is dete:rm1ne4. 
The operation of the traJ'lsmitting dl.versity circuit in the first 

einbodiment shown in FIG.2 will be fur~her oetailed belov. Xn the rll!ceiving circuica. a 1reC!eived signal ta be inpur. t.o, t:h• antenna. 117 is pa~sed th~ough the top filter 116 and then ie swiCChed into the x-eeeption side by the- switch 115. A t:isne period chat tb.e ewit~h 115 is switched into the reception side iS se11en slot periods of eight slot periods for TOY.A/TDD system, where the sviteh 115 is switched into the tro.nsmission slric for one slot perioa. Then. the recaived 
sig'nal is divi.~ed f.o!' th9 top amplifiers 11.9. 123 by t?:.e distributor 118. The recelved si~nal t:o be input to t:he top amplifier 119 is 
l~w-noisc a~p:ified. the~ converted !nto a 1st IF sl9n~l by K lst mixer 120. 'l':te let= !F sig:"".!!.l is passed through 2n in~G!;J;"Stage filter 121, cmravC?rted into a 2nd IF sign.al by an :::F amplifier tc 122, supplied tn ca post•d.e1"ciduta.tortnoi. snown). connected co a telephone network a.fte:tr 'Che demodulation. Simul t1uieously, the IF ampl..i.Uer IC l 22 
outpu~• a Dr. sign~l(RSSll) according to the level o! tha recaived signal. Similarly, ~or Lhc received signal ~o be input to thR ~op 
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amplifier 123, RSSI2 ie outp•.at from a.n IF Ulplifier IC 126. On the 

othe~ hand, for a reecived sianat ~o be-input to the •nt~nna 133, 

RSSl:J and llSSI4 are oucpuc from IF amplifier IC9 138 and lU, 

respectively in like manner. RSSll to RSSI4 are input r.o the judging 

c1rcu1 t 143 and C:o1t1~ared. According co the comparison result. the 

switcl'leG 113, 114, 129 and 130 are controlle~ so a.s to delermina which 

of the antennas 177 or 133 ou~puts che tranamias1on aign•l• 1 or 2 

en the n~xt•slot tran~mission tim~hg corresponding to 1/8 period 

of one 'l'DMA/'l'DD frame. Here, t:he levels cf received signals to the 

transmiseion signal l are given by RSSil and RSSI3, and the levels 

of .t"eceivec.i eignals to t:be transmission signal 2 are given by R.SSIZ 

and RSSl4 . . 
When RSSI1 ie greater than RSSI3, the c~ansmiBsion signal l 

is olitput from i:he at1.tenna 117. When RSSI3 is greate:r than RSSil, 

the transmission signal l 1s output from the antenna :L33. Also, when 

RSS:C2 is greater than RSSI4, the tt'anamissiosi signal 2 is outpuc from 

the antenna 117. When RSSI4 iS greater than l~SSI2, the transmiGsion 

signal 2 is outpuc from the ~ntenna 133. 

The cha:i:-ac~eristic of the invention is that. the t:ransmisdon 

e ignals l and· 2 are no~ oirnul t:aneously our.put from t:he same antenna. 

This is r.eceror:arily de-:ived :rom the ci'l"<::uit composi don using r.J\e 

switches 114 ant:. 130. When a so:i.l'C\e antenna. io oeleeted, the ant.enna 

sele~tion can ba deter~ined accor~ing to a priority order. For 

axample. it ca:n :be );>:recie";.ermi ned that t:hP. 11n t:ennil selectloo for the 

crans:r11issian nignal 1 is pr!o: to chat: !'ttT" the tran8misaion 11ign11.l 

2 iand therefore t.he ._ran am~. saion s~ gna.l 2 is output ft'om , the 

seconc!l-level a.ntonn~(i:-. thh embodiinenr.:. t:he other of r..he two 

a.ntehnaso l • Probabi 11.'ty that a s.amu ante:\:"lli. will be seleeced is abouo: 

.·; . 
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1/4(•1/2 x 1/21, and th•refore proha~ility chat a deter1or~tioQ ot 

diversity effec~ will occur is no more 'than about 25'. Aa compared 

with t:hi&, the x-eduetion in cost and c:onsumcc:l po,.,er due to the 3 dB 

reduction of output:_powe:i:- in the power amplifiers 112, 128 ax-e more 

a.Clvant.ageoua. 

A transmitting diversir.y circuit f_or a. TDMA radio unit l.n the 

second preferred. embodiment will be eXPlained in FIG. 4. 'l'here is 

shown a radio unit in a PHS base sta~ion for mobile commun1cat1on 

system. where four antennas, eight receiving circuitg where t~o 

receiving circuits are provided for each anr.enna and two t:rans111ittin.g 

~ircuica are provided. 

The cha:racteristic of this embodiment is that pro})abilitY that 

transmissio~ waves will be ouepu~ from a same antenna ie apout 

1/16 (•1/4 x: l/4l anCI therefore a deterioration cf t~ansmission 

diversity effect ie reduced co about 6.3\. 

In a transmitting ci:rc:uit of the second etnbodimen~. a modulated. 

signal l co be produced by 1'f /4 shift Q.?SK modulating an inpuc aignal 

1 by a modulator 311 is CLtnplified by a po.,..el:' amplifier 312, :iwitched 

by a switch 313 according to a:i instruct.ion of a :h;dging cire\lit 369, 

p.u sed through a ewi tc:h 314 . 3 3 o, 3 4 3 or 3 5 6 according co ar. 

instrcction corresponding to the t~ansml~sicn slot perjod of the 

judging cb:c:ui t 3 69, ~aased. through a r.n.nsmis$ion · rccept1or. swi tc!l 

'315. 331, 344 o:r ;57 o.nd a top !iltn· 2::.6. 332, ;~s or 158. t.he!'l out.put 

as a ~ranamission signal : ~ro~ an dnt~~na· 311. 333. 346 or 359. 

Rimi:.a:rly, a modulaeed signal 2 cob~ pt"oduc:ed moliul~tin~ &ri inpiJt 

aignai '-by n tnodula.tor 327 is amplified by a po..,nr amplifier 326, 

passed t.h:rough che switch Jl4. 330, 3'13 or 356, s1oo1!tch 315, 33l, 3'4 

or 35"1 nnd cop filter 3l6. 332, H.5 o::.- 358, then our.puc as a 
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trana~i9sion Slgnal 2 from the an~enba 311. 333, 346 or 359. The 

antenna 317, 333, 346 or 359 Lo outpuc the traosmiaeion signals 11 

2 ie select.ed accord.i:ng to tt:ie intensities ol: re=aived field at.rength 

aignala RSSil to RSSIB. 

On the other hand, one of the receiving circuits is mainly 

c:ompoeed of a d.istri.butor 318, a top amplifier 319, a mixer 320, a 

filter 321 and an IF amplifier IC 322. The Others of the receiving' 

circui ta ar-e composed similarly. The level of a received signal is 

detected as a B.SSl sig'11al by the IF amplifier le 322. IJ:lb.e received 

signal is in~ut tbrough ~he antenna 311 •nd top filter 316 to the 

u· amplifie:r l'C 322. R.SSll to RSSI8 to be output. from the respeec.ive 

re~eiving circuits a.re eompared and judged by the judging c:b:cuit 

369. The j ud~ing ci:t:cuit 3 69 out:puts a. swic.C1hing cont:rol signal to 

the switches 313, 314. 329, 330, 343 ano 356. 

R.SSil to RSSU a~e input ea the judging circuit 369 and compared. 

Ac:cox-ding to the c:o::ipa:risori result, the switches 113, 114, 129 and 

130 o.re conerolled by the judging ci=cuit .369 sa aa co determi.ne which 

oft.he a'1tenns.s 317. 333, 346 and 359 out;puts the t;:r.ansmission signals 

1 or 2 on the nex~·slot t~ansmissio~ timing corresponding to i/e 

period of one TDMA/::'iJD fre.r.ie. Here. the leveu of received signe la 

to the t.ranemissior. signa: j ~r.e given by RSStt. RSS!J, RSSl5 a~d 

RSSI7. and tile leve:s of ::ece3vad $igr..a.ls to the trannrnissicn sigr.a: 

2 are given by RSSI2, ?.SSI-1, RSSI6 and RSSl9. 11.cc:ording -:o the rcsul:: 

of cornparin'1 th El :-et:ei ved ~ iled s;:.renith signals, assn. RSSIJ. RSSIS 

and RS.S Ii wh; 1 P. givin; a P?: ~'=l:-i ty order to t.he corresiiorul~ !l.;- antenna.a, 

the t.ransmiss ion siqna.1 l is oucput. :t"om ~m ontP.nna correspondi:ig 

to the g~ea~e$t RSS!. A1~o. aceo~di~g Lo ~he result ot compa=~~s 

~h~ received filed n~r.cngt~ signals. ass12. RSSIG, RSS!6 ~nd ass1s 
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while giving a oriority order to the corresponding antennas, ~he 

transmission signal 2 is output from one, two or tbrae antennas to 

be selected according to tbe priority ordet. Su.ch a judgement may 

be conduct: ad f o:t' ea.ch !l'DMA/TDD fr:ame or ~we:ry 11. few frames according 

to a preset condition of the base station. 

A transmitting diversity cb:cuit fo:r: a. "l'DMA ra.dio unit in the 

third l:treferred einbod.i&nut will b~ explained in F.IG.5. In ebe tb.1rc! 

elllbadiment, two transmitting circ:uits and two antennas a:re provided • 
. 

Switche9 11.f. and 130 have means for switching t:rangm:i.eaion f!igna.la 

1 and 2. In the con~e~tional di•ersity circuica. these are signal 

synthesizt!!t"s. Thue. by using the switches 114. 130, a loss at the 

••itch 1s reduced to about o.s dS(in case of l.9 Cllss frequencyhland} •. . . 
Therefore, the transmission loss car. be rQduced by about 3 dB as 

dompa~ed with the case using the synt~esi1e~. 

In th~ conventional divex-aity circuits, the transmission 

signals fro1'\ the trans1nitt.ing c:i-rc:11its 1. 2· are randomly output from 

•ntennas 111, 133. Therefore, when ou~putting from a aame antenna.. 

the transmission signals have to be sy~thesized into one signal. 

ln chis embodimen~. swi~ches 1ll to llS. 130 and 131 can be 

switched. by th!! control of a judging circuit Cnot. shown) . T!:e 

transmission s!gnal l f=om ~he trana~itting ci~cuit 1 ie passed 

- through a powe'!' amp:J.ifier 112. switch 113, switch 114. or 13.o, s11ritch 

115 or lJJ. and top filter 115 or 132, ·then output from the antett~~ 

117 or 133. The t:-a.nsrr.is.eion $.:,gnal 2 :.s also output from the antenna 

117 or 1Jl in like mannex-. Which of t:he antennas oucpu~e tr.~ 

cran•mission signal is ~i::igeo ~>·levels ~f field strength of receiV"ec:! . 
signals co ~e input f~o~ rece!vlng c!rcuits l, 2 to the judg1~g 

·. 
circuit·. ·. 
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%n this embodiment, several signals ~annot be simulcaneously 

output from a sa~e antenna since the switches 116, 130 ~~e used 1~ 

place of the conventional syn't.hesizex·. 'l'herefoz:e, a deteriorat.ior.. 

of transmission diversity effect \fill occur to a degree. However. 

a.) Pt'oba.bility that se,,era.1 signals vill he output f.rom a. same antenna 

is reduced. For exam,ple. in case of two antennas, the probability 

ia l/4Cl/2 x 1/2), and. in case of four antenna1, the p~obability 

ie 1/16 (1/4 x 1/4). Also, b) in caee of fov.r antenna.a. one 

trauamission signal is output from. a normally seleetetl antenna with 

the highest R.SSI level. The ether "Cra.nsmission signal is output from 

che second level antenna. Apparently, only diversity effect for 

three antennas ean ba obtained. However. the det.erioration is small 

since the transminsion dhrersity gain diffe:r:ence between four 

antennas and th:reo antennas lies within 1 dB_, 

Due to the above ~erits a) And bl, the tr~nsmission loss can 

be reCluced •dtbout causing a big det.erioi:ation. As a result. a low 

consume~ power(about l/2) and a low cost(l/3 pbwer amplifier) can 

be realized.. 

Alchough the tn~ention has been de$cribed with respect tc 

spccifie eir.l>l'>dirr.~r.t fo:- complete and clear disclosure, the appended 

claims are r..ot t.o be thus l itni t.ed bul: are- to be cans trued ~e embodying 

all modi!icet.ion and al te:=-:i.o.tive constructions tha.~ may be occurred 

to one sk:ill•d ln t!1e u.rt ""h.i.ch f.airly fall wichin tht1 baoic teaeh.ir.g 

here is ~m~ torth. 
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l. A transrnitch1g cii.vers1cy circuit for a TDMA radio unit~ 

comprising: 

a plu~ality of antennas; 

a pluxa.1:1.ty of. transmitting circuite1 

a.plurality of receiving circuits; 

a first &~itch which is connected with one cf said plurality 

of tTansmitting circuits and selects one of said plurality of 

ancennae; 

a second swit:ch which iii& connected with said fi:rst. swii:eh and 

selects said one or chc other of said plurality ~f trans~itting 

ci:rcui ts; 
I 

a third switch which i~ connected with said second ~witch and 

one or more of said plurali t:y of receiving circuits an<! selects one 

of said plurali~y of r.ransmi~ting circuit& or said one or more of 

saia plurality of receiving cir~uics; 

e judging circui~ which controls the switching ot aaid !irst 

and second swi~ches ac:::r;ord::.ng to a level of receivee field. sirength 

co be ~etected by said %cceiving circuit connecLcd wi~h said third 

swit:ch; 

is connect.ad r.h:rough said first to third ewit.che& with si>.id se!ected 

one ct said plur~li~Y cf antenn~o. 

2. A transmitting diver&it.Y cirC\lit for a 'i'DMA ·=a.dic.- \:.n!t., 

accord in~ to cla!.m 1. who:reit1: 

said plux-al!.t~ of t1.ntennas El:t"e eonnected witll said pl1lre.1i cy 



..; 

-16-

ot receiving circuits, each of &ii.id pluralitl' of receiving circui~s · 

detecting a. level of received fis1.d strength from a received aigmll 

to be :teceived. through corresponding one of said plurality ot 

antennas, and transmission signals ::o be output from said pluralit.:y 

of transmitcing circuits are assigned to each of said Plurality of 

antennas iu such a manner that a tra~e~ission signal to be outpuL 

from first one of said plurality of t:r.ansmitt.ing ci:rcuits is outpuc 

from an aneenna with the.highest of said level of received field 

stre~gth and a transmission signal to be output fro~ secottd one of 

aaid plurality of transmitcing circuits is output from an antenna 

'llfitb the.highest or the second highest:. of said le"ll'el of received field 

strength. 

3. A transmitting diversity circuit tor a TDMA rad~o unit, 

according to claim 1, wherein: 

said first and second switches are selected only in one or more 

slot, which is assigned co e &ransmio~\on signal to be outpuc from 

said. plurality of trans:n: tt"ing c:i:c~its. of n slots according t:o TDKA 

aystl!!:m. 

4. A t.ran.~n:iitt:ing cUversitY circuit for a TDMA radio unJ.t, 

acco~din~ to claim 1. vhe~ein: 

said third switch is connec~ed co the side of said selecced 

~ranomioBion circuit ~r. one or me~~ slot, which is assigned .to a 

transmission signal r.o b~ nutput :'ro111 sa..i.d plura.lity of trg.nsmitting 

circuits, of n slots ar.(~ord:I ng to TOMA system, u1d iF.1 cor.necc·ec1 r.o 

r.hP. side of s~io selected one or m~r..f of said plurality of reccivi:\9 

circui~H in the other slot or ~~id n ~lota. 


