DESCRI PTI ON BASE STATI ON FOR MOBI LE COVMUNI CATI ON SYSTEMS

FI ELD OF THE | NVENTI ON The present invention relates to a base
station for 5 nobi | e communi cati on systens, such as Personal Handyphone
System (hereinafter referred to as "PHS"), in which radio

comuni cat i gEsCRIPEIdNer med bet ween the base station and mobi | e
stations in"the service area by a diversity nethod. BACKGROUND COF
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conmuni cati on bet ween a base station and a plurality of nobile
stations have spread wdely, and the PHS, which provides such

comuni cation services at |lower rates, has been put to

practice. |piEhe RIS TRR anpanatey at a base station has 15 become
smal | er and— Tess  expensive by reducing its transm ssi on
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communication is performed between the base station and

mobile stations in the service area by a diversity method.

BACKGROUND OF THE INVENTION

10 In recent vyears, services in radio communication
between a base station and a plurality of mobile stations
have spread widely, and the PHS, which provides such

communication services at lower rates, has been put to

practice. In the PHS, an apparatus at a base station has
15 become smaller and less expensive by reducing its
transmission power. As a result, the service area of the

base station has also become smaller, and a large number of
base stations are spaced at shorter intervals.
FIG. 1 shows an example TDMA/TDD (Time Division
20 Multiple Access/Time Division Duplex) frame <(hereinafter
referred to as "TDD frame") for communication between a base

station €S and mobile stations PS1 to PS3 in the



conventi onal PHS. In this figure, "#" indicates a tine slot, "T"

indicates transmssion, and "R' indicates reception. Under the
PHS standard (RCR STD- 28), each TDD frame should be 5 nsec, and each
time slot should be 625 5 [err]sec. In the conventiona

channel, while tine slots 2to # are used as conmuni cati on

channel s. slot, "T"Thgnpb@ase sfati op,Gendsss e CgHHrO'"l?ha“E‘ﬁhi%Jat(e%lT
10 and #1R) to perform communication every 100 nsec for _
registering tig pasidd on ghddhe JDI pAsSLALANS PSHERNSTD-28) , tERCTHIFe
ar ea and_for setti ng connunlcat!on c annelsrﬁor thg no |Ie.s at'i ons
PS. For instangg, t@goégﬁebsetaélgg £ and 0204 &ach mppile stali ony BSgog
communi cate with each of her on a i carrier freguency of the carrrer
nunber {1 (1a£gb150 VHz) prescribed in the PHS standard.

I n the above conmuni cati on channel setting process, t he base station

CS al |l ocates one vacant,_.,s] ot of the mruni.cati on, channe #2 tQ.#4
to a corresponding g%‘bitllée 580V e ¢4 mdt F%ﬁg A &9 e?lf’pegue@v(séfle d)
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switches to tfe al at 2d* EOnAfRi CaE%h R S GBI Afgt ion channels.
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The base station CS uses the control channel #1 (#1T

10 and #I1R) to perform communication every 100 msec for

registering the position of the mobile stations PS within

the service area and for setting communication channels for

the mobile stations PS. For instance, the base station CS

and each mobile station PS communicate with each other on a

15 carrier frequency of the carrier number 71 (1916.150 MHz)
prescribed in the PHS standard.

In the above communication channel setting process,
the base station CS allocates one vacant slot of the
communication channels (#2 to #4) to a corresponding mobile

20 station PS. A carrier frequency selected from available
outdoor public communication carriers prescribed by the PHS
standards is allocated to the mobile station PS for
communication in the allocated slot. The mobile station PS

then switches to the allocated communication channel and



communi cates in the allocated slot on the allocated

frequency. When the base station CS conducts radio
comuni cati on with the nobile station PS in the above PHS, there is a
5 probl em t hat communi cati on between the base station CS and t he
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caused by interference etmeen an el ric as directly

reached the gpgbh% aﬂptlon fromthe base station and a refl ected wave
or diffracted wave ich 10 has reached the nobile station after being
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3 base station and a reflected wave or diffracted wave which
10 has reached the mobile station after being reflected by a
building or the 1like. For this reason, communication
systems such as reception diversity and transmission

diversity have been emploved.
Diversity methods are aimed at reducing adverse
15 influence of fading by composing the outputs of two or more
systems which have little correlation with each other and
little possibility of lowering their communication quality
at the same time. Reception diversity methods include a
method in which a plurality of antennas arranged at
20 predetermined intervals receive electric waves, and the
input received by the antenna that gives the highest input
signal level (or RSSI: Received Signal Strength Indicator)

is selectively demodulated. Transmission diversity methods

include a method in which a plurality of antennas arranged



at predetermned intervals receive electric waves, and transm ssi on
is performed through the antenna that gives the hi ghest i nput signal
| evel . As descri bed above, conventional PHS base stations 5
have been made conpact and the production costs have been | ower ed by

reduci ng the tatangFews iy POVES 05n€§?ba@§56r9c91ve5t@&b@@r1%0 W3%s, and
subscri bers can get t he communi cati on service at | ow rates.
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10 area, such as an urban area or a central area in the
national capital region, the installation costs of the base
stations will be higher even though the base stations
themselves are inexpensive. For this reason, there have
been demands that the base stations be installed at longer

15 intervals, while allowing a reasonable rise in price due to
the improved functions and high performance.

In an urban area or a central area in the national
capital region, the communication traffic per unit area is
high. If the installation density of base stations in such

20 areas, the quality of the communication service provided
will be lower, leaving the above problems unsolved.

To solve the above two problems, that is, to reduce
the installation density and maintain the quality of

communication service, each base station should have higher



connecting nore nobile stations per unit tine. Mor e
specifically, the follow ng nethod can be enpl oyed. One Dbase
station should be able to relay 5 comuni cation data to nore nobile
stations using a plurality of TDD franes sinultaneously. In the TDD
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FIG. 2 shows channel allocation of each TDD frame on

i0 the base station side, where different carrier freguencies

are allocated to corresponding time slots of two TDD frames.

In this figure, "#" indicates each time slot, "T" indicates
transmission, and "R" indicates reception.

A first TDD frame shown in FIG. 2 consists of time

15 slots 1 to 4 (#1 to #4) in both the upstream and downstream,

like the TDD frame shown in FIG. 1. The time slot #1 is

used as a control channel, and communication in the control

channel is conducted on a carrier frequency of 1916.150 MHz

(carrier number 71). The time slots #2 to #4 are used as
20 communication channels.
A second TDD frame shown in FIG. 2 is in

synchronization with the first TDD frame, and consists of
time slots 5 to 8 (#5 to #8) both in the upstream and

downstream. The time slots #5 to #8 can be all used as



franme is allocated as the control channel. As for the carrier
frequencies, a carrier frequency all ocated to the comuni cation
channel #5 is naturally 5 different from the carrier frequency
allocated to the control channel #1. As for two correspondi ng
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to 524, a JU%QHE%L”% a531th% S?Q%ﬁdégkynlngSEarr1er number 71, are

10 allocated. For instance, two different carrier frequencies
are allocated to the time slot #2 of the first TDD frame and
the time slot #6 of the second TDD frame.

.By using two TDD frames as above, one base station
can relay communication data to more mobile stations than in

15 the case where two base stations CS of FIG. 1 are used for
communication. The number of mobile stations in this case
is one larger than in the case where two base stations CS
are used, that is, the two TDD frames enable one base
station to relay <communication data to seven mobile

20 stations.

FIG. 3 is a block diagram showing the main part of a
PHS base station 500 for communicating with mobile stations
using the two TDD frames shown in FIG. 2.

The base station 500 includes antennas 501 to 504,



HPAs (H gh Power Anplifiers) 541 and 542, antenna sel ecting Swi t ches

551 and 552, and conposition units 561 to 564. 5 The
transmt-receive selecting switches 511 to 514 switch the respective
antennas 501 to 504 between transm ssion and reception in both

downstream and .u W@Hfﬁupecelvetkggf%qfék;Qw&@ghzgqéffi 3 514, receiving
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receiving units 521 to 524 have a uniform
structure. From input signals received by the antennas 501
to 504, the receiving units 521 to 524 extract modulation
signals of two systems having different carrier frequencies
allocated to each time slot. The receiving units 521 to 524
also measures the 1input signal level of each extracted
modulation signal, and then output the measured values to
the judging unit 531.

The 3judging unit 531 judges which measured value
shows the highest input signal level among the input signal
level values of the system 1 measured by the receiving units
521 to 524, and also judges which antenna has given the
highest 1input signal level. The judging unit 531 then
outputs the judgement result to the selecting unit 532. At
the same time, the judging unit 531 judges which measured

value shows the highest input signal level among the input



has given the highest input signal level. It then outputs t he

judgenent result to the selecting unit 532. 5 The sel ecting unit
532 outputs select signals to the antenna sel ecting switches 551 and
552 so as to select one of the conposition wunits 561 to 564.

The selected, C ositio unit should correspond to the antenna
whose 15 et iﬁ%ﬁ? si YRhrefevaf dégérnfﬁé&e ; heﬁﬁﬁﬁﬁ?ﬁéﬂnﬁ¥ tyke

531 is higher than the highest_jpput signal |evels of, other ) ant ennas.
Here, the twd &fift Ehhag Hé’sésbe%#]déf’e?’%%neo?‘f ralso J“éifc‘fﬁ dBRASHr Sk 83 B
slot by the judging unit 531 in the previ ous upstream (reception)
time siot inhafe TDPPPrfheshighest input yignapa Mebut phtstdygd outputs
modul ation signal, of the 15 system 1 to be transmitted to a nobile
station al |l oddted ¢@genent gaskt no stbe oelekd imig snitpFHdZame to the
ant enna selecting switch 551. The nodulation signal has been
anplifi&d by the HPAWe1s pbeetdngeiund todB3futadiputs select = igmel HAze Supe
outputs the nodul ation signal of the 20 system2 to be transmtted to a
nobi l e stati Gitk#rveatedecs ing swikehesi hblskad dF52 heo seeoti@ FRD fatanene o
the transmt- receive selecting switch 552.  The nodul ation signal
has beerf anplt¢ f | edmpy stifid oHPA WUt hefPh e bbong56dtputt ddie selected
The antenna sel ecting switch 551 selects one of the
8 corpus i bhpputur ét nmisted sl ¢ onmecteab dmwd t He cbhposiniennanivko 561
to 564 in accordance with the select signals from the
selecting urhigh&8R, inawd 4« hemalolepetls ddéther manpli fiyedthe judging unit
10 531 is higher than the highest input signal levels of other
antennas. Here, the two antennas have been determined for
each downstream time slot by the judging unit 531 in the
previous upstream (reception) time slot in the TDD frames.
The HPA 541 outputs the modulation signal of the
15 system 1 to be transmitted to a mobile station allocated to
each time slot of the first TDD frame to the antenna
selecting switch 551. The modulation signal has been
amplified by the HPA 541 before being outputted.
The HPA 542 outputs the modulation signal of the
20 system 2 to be transmitted to a mobile station allocated to
each time slot of the second TDD frame to the transmit-
receive selecting switch 552. The modulation signal has

been amplified by the HPA 542 before being outputted.

The antenna selecting switch 551 selects one of the



nodul ati on signal of the system1l via the selected output 5 term nal .
The antenna sel ecting switch 552 selects one of the four out put

term nals connected to the conposition units 561 to 564 in accordance
with the select signals fromthe selecting unit 532, and then outputs

the anplifiedoukloutmiltadrioinsl gnadnpéctba SyStBE 2okibastiftd ocvch@Giad 561
out put termnal. Thus, the output termnal to be connected to the

same conposi ie0N58ai t ihS £t SEELAcBY FhEhANt RENS: SPAEE idihnals Sk Chae
551 and 552 in accordance with the select signals fromthe selecting

unit 532. 13electing TURitCOMPSi tigRy UNikSn SBhtph@s S6¢hbavVEmpd ified
uni form structure. Wen the nodul ation signals of both system 1 and

system 2 ar e ggiitd €fon €8¢ nQf td¥e £REPAYAN YNLES §@¥t§h190t9d5@$tput
conbines the two i nputs, and then outputs the conbine input to the

correspgndi ng s t-receive selecting switch 20 in accordance with
the select signals fromthe sel ecting unit 532. The

mobi | e stations comgy C@ﬁfemhswwﬂ@%ﬁg S.&@Eteg 552, séPQ%py §nbal rﬂ &he

frequency of 1916. 150 carrier e control

channel al | oGy HﬁdoM%ﬁﬁkfﬂé¥mﬁ al B onnect d.totﬁhe com9051t1on %51%%3555

TDD frame so as to register their positions

After the basge S%%h'°@n509cébkas§% s G380 MPRL! €000t Sé?%*? St B

comuni cati on channel "and carrier frequency, I on sets
U recepti o ALY [APSMATON dIEIUCIRY  then outruts the  amslified

i0 modulation signal of the system 2 via the selected output
terminal. Thus, the output terminal to be connected to the
same composition unit is selected by ﬁhe antenna selecting
switches 551 and 552 in accordance with the select signals
from the selecting unit 532.

15 The composition units 561 to 564 have a uniform
structure. When the modulation signals of both system 1 and
system 2 are inputted, each of the composition units 561 to
564 combines the two inputs, and then outputs the combined
input to the corresponding transmit-receive selecting switch

20 in accordance with the select signals from the selecting
unit 532.

The mobile stations communicate with the base station
500 on a carrier frequency of 1916.150 MHz (carrier number

71) using the control channel allocated to #1 slot of the



5 at the allocated frequency, and perforns conmunication using t he
al |l ocated comruni cati on channel . Wth this structure, the base
station 500 can rel ay comuni cation data to up to seven nobile
stations within the service area. This base station 500 rel ays

high-quality THO freeETHd Caéi €8 rdatiatd0 {08 FOPbLSL 19MAL IANSE VY waiting
perform ng reception diversity and transm ssion diversity using four

ant ennas. StBeR. thetohasee Bhall WkaPPOn 5%” afﬂ’@i{tes each mobile
comuni cation data w thout adding new el enents to structure of

the nobile StQEhQQ%m %O@%%Hdﬁq@gtﬁgg'Lﬁan£il gé éﬂﬁ;§¥”&$§h&§ﬁ9;'”e%Q%

PHS. Since the conposition units have unt form

structure, onpypihe gQIRAYL 's %Q'tt %E\éjcéétfj&?(:{ﬂ%)%qg}xeéxﬁ)%im? ffﬁquency

FI G 4A shows the structure of e conp05|t|on uni
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| eft side. he conposition unit He® for'm o

as shown in F e r a the utput side in this form
i s grounded v#gg %QIOCéQEd m har %ggggﬁaﬁu;hﬁn%ﬁf[err] which is

i npedance-mat ched in t t ansport pat f_the ul ati si gnal_of
each system With thi¥ $£R[R tire, %he 259 sgnglon sYb ﬁ%% 5?3&#
this

termnal on tDSm%%%W§ﬁ€%é¥fd£§%h %f%gqg seven mob1f?Q¥%§ ﬁpg%ﬁgthin the

transmt-recerve sél'e
sel ecting smntches 551 and 55 the c osition unit 561,
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t he nodyl ati on si gnal
Pb communication data to the mobile stations by performing

reception diversity and transmission diversity using four
antennas. Since the Dbase station 500 can relay
communication data without adding new elements to the
structure of the mobile stations, conventional mobile

15 stations can be used in the PHS.
Since the composition units 561 to 564 have a uniform
structure, only the composition unit 561 is described below.

FIG. 4A shows the structure of the composition unit

561. In this figure, the input side of the composition unit
20 561 is shown on the left side. The composition unit 561
takes the form of branch lines as shown in FIG. 4A. One

terminal on the output side in this form is grounded via a
terminal resistance of 50 @ which is impedance-matched in

the transport path of the modulation signal of each system.

10



anplified by the HPA 542 (carrier frequency f2) are inputted to the
input termnals corresponding to the antenna sel ecting switches 551
and 552, respectively. The out puts of the HPAs 541 and 542
reach the 10 antennas after passing through the antenna selecting
switches, tHeheomdsdti aerunidsl @d the té@vsitt-§Bdei Vim this SEbeati bg
switches. The antenna sel ecting swtches and the transmt-receive

sel ecting swéghestegdve o alistgneRshoteacleive sdIANSPOEt sPaklanf rsam t he
HPAs to the antennas, and the 15 transm ssion power |oss caused by the

resistance is 1dB tpf the aht2dRBd BdIUA idd SREPcRXSt 881 THA tgmNSdR BeLen

power | oss in each conposition unit is even greater.
Mor e sPeei EbRBbLY ¢ 13% @@ tPE6ICCR K ARG thAdd %raaﬁp%;bmﬂ@d by
4A, input power is divided into the output term nals an gr ounded

termna in ¢he }@pﬂm@xttearyaletrhmqu%@ﬁ%%g hd the mdWEad fohOStgRR.

t he out put side. shows power l'oss in the conposition unit
261, 1N NS fhouteed By eheSupa 5420ca0300g52% ) NEr CATd L &Lt od
frequenci es dﬁb E od BY Fatlon S|§na?gelnpuf?nﬁh§@%o t he conpd%?tfgn
unit 561, t I e, i's
of ordinate |%d|c3tes {ﬁg“b ter?é? % ofcorrég%ondé%%p03|tlogn%nltﬁg§&ﬂ§As
shown in Fl Qe [ he ¢ unit 561 is 3dB.
As describegg ggsggg?h% coﬁ?&% |o%élaBgsgsgtatl§ﬁH§%%¥¢§Py has the problem
that a transn155|Onngmegukﬁﬁﬁsofoé ghé 5HPAs 59? 'angomgizra}égch the
including the loss due to € conpositio

10 antennas after passing through the antenna selecting
switches, the composition units, and the transmit-receive
selecting switches. The antenna selecting switches and the
transmit-receive selecting switches give resistance to each
transport path from the HPAs to the antennas, and the

15 transmission power loss caused by the resistance is 1dB to
1.5dB in total in each system. The transmission power loss
in each composition unit is even greater. More
specifically, as can be seen from the pattern shown in FIG.

47, input power is divided into the output terminals and

20 grounded terminal in the composition unit 561, and 50 % of
power is lost on the output side. FIG. 4B shows the powsr
loss in the composition unit 561. In this figure, the axis

of abscissas indicates the carrier frequencies of the

modulation signals inputted into the composition unit 561,

11



units, swtches, and wires, is caused in the transport path fromthe
HPA 541 or 542 to the antennas 501 to 504. To i ncrease the
transm ssi on power of the base 10 station 500 up to 500 mMiWto neet such
a great power | oss, the outputs of the HPAs 541 and 542 need to be
set twice aswhile thegexisShcerdhpalRAd naric ateeie Ulpe cboespensivde odeviloes
havi ng excel | ent hi gh-frequency characteristics, such as GaAs FET,

t he producti eremfos heibasendtabiodn 500 i shewst ip. FITE 4Blhet HPAsoReed ltams
include anplifiers with |l arge radi o power. Each of the
conposition um tish&6dohpos64ibs pmawi deil is 3dBi.th a HPAin its later
stage so as to conpensate for the | oss caused by the conposition
units 561 to 564. | AsuwWdseribed alcase, the ovhpohs iohatlhdacenpasittiican 500
units 561 to 564 should 20 be collectively anplified by one |inear
amplifigr, &uk the ptbelehondatan expenshiesliioneaowdplidderophidchocan s

anplify nodul ation signals while keeping excellent linearity over a
Wi de range i {BEGLISRAFYL CALSe NOiAOEu@iabl eRet Dakst Be to thBr @duebisdn ifn
the base station 500 is costly. 12
Since the highrfeegueneycREbPULAdOk ilrha t W Sybi €88 ahethe tahhegakad daxh
one of the four antennas, the circuit structure of the radi o system

(hi gh-frequencyo£i £R8i HPA 543 @OMY4Lal@lihoandtehBas 500 Qo564 very
difficult, because a high frequency circuit often 5 causes wre

coupling, which repyltsncidaSPUriRYS tranFRisslibISCpower €830NThe | IhdPS
been difficult to nmake high-frequency circuits

10 station 500 up to 500 mW to meet such a great power loss,

the outputs of the HPAs 541 and 542 need to be set twice as

large. Since the HPAs are made up of expensive devices

having excellent high-frequency characteristics, such as

GaAs FET, the production of the base station 500 is costly.

15 The HPAs need to include amplifiers with large radio power.

Each of the composition units 561 to 564 is provided

with a HPA in its later stage so as to compensate for the

loss caused by the composition units 561 to 564. In such a

case, the outputs of the composition units 561 to 564 should

20 be collectively amplified by one linear amplifier, and

therefore, an expensive linear amplifier which can amplify

" modulation signals while keeping excellent linearity over a

wide range is necessary., causing the problem that the

production of the base station 500 is costly.

12



conpact . The object of the present inv Lon is to provide a base
station for nobile communication systens which chlHmes Eﬁ?ﬁggﬁggq 10
i

guantity of sinultaneous connection while restr nlngﬁgp
with a sinple structure, and keepi ng hi gh commun y.

The other object of Stln@eprtenseerﬁ1é}9y19pgh9@nic§' to\‘})nh%ﬂ/é dgfathf5 WS ystems

station for nobil comruni cat1on wre arrangenent
| e, | :

'S0 P‘Sdﬁcesﬁ‘é’%er%fﬁﬁﬁﬁac%%Sﬁ‘*i%'s?s% e %&@% TR rRoENT “ENBS  HPLETe

To achi eve tEF 3RQYe Cé}?e ¥F8 Qai ssct “Pﬁ‘l% Eps QT ui{“’?”g' on

conprises a p urallty o genera |ng u st mirtas ously generating

hi gh- frequenc§ transm s ion

|
mugber ofUeneipbidRTSs Ofpdl Y Sm“ﬁﬂnbgsrug?r%gdlgg BUPE ot daifee 2

switohi g unjy gog&swecnhcpgcmu&nnegaagn 0L 886N QUPUS St TLnal 9fsLhe

units from one ag%enna to anot.her, and.a

I gérol unit for allﬁcatigg a
di fferent anf&flad "o égchsﬁgﬁéPgﬁ'ng uﬁFf ba88§%onr 8289 8acepti ofi2FevBF @Bt

cost

each antenna  a trolling th tchln uni t t 0. connect an out put
terninal of gégg é‘ﬂéréﬁ 1l IFEA & et é’lqyoc‘é’t’é‘auéﬁ?eﬁﬁgpac Wt h
this structure, the ransni ssi on_antenna sw tchjng can be perforneg by
the switching unit. Thegig §Qﬂmﬁg FRen@rgssf pinvention is to provide

base station for mobile communication systems which can

10 perform a large quantity of simultaneous connection while

restraining the rise of cost with a simple structure, and
keeping high communication quality.

The other obiect of the present invention 1is to

provide a base station for mobile communication systems

15 whose wire arrangement is simple. and makes it possible to

minimize the circuits, which also reduces the production

costs.

SUMMARY OF THE INVENTION

To achieve the above objects, the base station of the

20 present invention comprises a plurality of generating units
for generating high-frequency transmission signals, a
plurality of antennas, the number of which is larger than

the number of the generating units, a switching unit for

13
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provi de conposition units which are necessary in the prior art,

i nexpensi ve devices can be used for the generating units 10 (anplifying
units) for outputting transm ssion signals, reducing t he production
costs. The above base station nmay further conprise a neasuring

uni t for Jipasi i ng tta%ntt%eecrttdxpn of INGh ¢ hev%tqiuteactte@mﬁam oF | avel

judging unit for judgl ng which antenna has the hi ghest reception 15 signal

evel among alily de; 89t 82Na%ldla SARN s LDeFL8RCRI 9 hn 1 onBL O8R! SAMILW,

di fferent frequencies, and an aI ing unit or ocating the

i ghest | evelaant et &1 LATTIAN OPoRLOBIL 1ng. ERLT SYAYML NG, {8a92°N,

receptl on si gna e control unit may COI'TpI’I se an overl

j udging unit frPJt %‘ﬂel ng% y%%’r'ﬂﬁr 1@6 ?E‘t ‘gﬂ{lafae§ tﬁ‘irfy Eh en%‘{rea'tlng

j udgi ng unit Arroddre hig freq ency

signals,. a r%n%Fs Qk#?cgg'@%ﬂﬂ“cte f?&k”%ttQ% mégtfrequency si gnal

havi ng t hes receptlon naI eve to an an enna ot her
t han the

antenna in the case White thd %sel BETRGE4RPennat lklf% traf'ﬂsd'&jaiﬁi"?o tavt%eorfna
hi gh-f d nt t f t

the switchi L%%ﬁt‘%ﬂ fﬁ'ggi‘ci‘aaf %‘I:‘ge%f%ﬁmec*‘am%im oA kbt ase wEh: | orf 19¢

resul ts. this structure, arrier wave, whose ,hi g

reception t}é‘?"g‘l‘lall"”l e’\‘z%l BeLG Ko d\ﬁé’s“t‘ % SPFEOHHd 9% R U r§§‘&ht ehn?,

whi | e two carrier waves are prohibited frontbeln% transmtted through

one ant efBEeRALY {hetPPaREHOLSASIT -di VR R TS LA B VP&RForSfdd Rfodtsed

10 for the generating units (amplifying units) for outputting
transmission signals, reducing the production costs.

The above base station may further comprise a
measuring unit for measuring the input signal level of each
antenna, a level judging unit for judging which antenna has

15 the highest input signal level among all the antennas for
each of the input signals having different frequencies, and
an allocating unit for allocating the highest level antenna
to a transmission signal corresponding to sach input signal.

The control unit may comprise an overlap judging unit

20 for Jjudging whether the antenna selected by the level
judging unit is repeatedly allocated to different high-
frequency signals, a re-allocating unit for allocating the
high-frequency signal having the highest input signal level

to an antenna other than the selected antenna in the case

14
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effectively. 10 The base station may further conprise a plurality of
dat a output units for outputting transm ssion data, and an

i nt er changi ng unit for inputting transm ssion data interchangeably
fromthe plurality of data output units to the plurality of generating

units, USi ngNg, Otfh&ré3§§eé‘{?gd5£h%'eﬂtﬁta qg”ﬁqqto'c%rbed ﬂ'é?rt“x‘ao otrhgw lﬂi”ﬁ*?ﬁr

of the data output units provided is the sane as the nunb

generating Unifssyency signall® Qﬁﬁt LOLywYREh H@Mt?%lll %%tl'tv%lo¥ %%ttrr‘ﬂllt
switching unit and the interchanging unit so that the output term na

of the 9enes akLnq ciifes Whik b, 09 PEehedcteo giifer qqtqc?a’\??&&‘at%ﬁd 2:0e~

Wth this structure, the antenna smﬁtc Ing is per orne usi ng

swi tching unity f 9z s LCRIeRG 1M Ph-frequency transni ssion signal s and
the interchanging unit for interchanging transm ssion data at the stage

of IOMFfrequency S'QP?{ %hﬁ%? EQ?L%th@eﬂo Qe%%rrxer wave h°s?r|qﬁ?h95t

15 prOV| e conpositiron uni'ts which ce s

ne
: | d.
prior art m%dsagl L1§84N% PORer, | o8S S30e Wil 26, o (aﬁpl e

I nexpensi ve can be USE Or "t he "generati hg" un

f

units) for Qut uttln 1 sm ssion. S|gnals and the rgd ct SIEH gan
be 5 reduceuan Pher 1 e sihce“the Rtinff&" ﬁ% %ﬁ?e%r?gﬂ §A %F@f

t b d terch I

Frequency i GHTes mfhi%e e S dho et S BF opRE - L?gﬁiﬁsézﬂfem%yt%a%wgn
can be sinpley, and ghe cir U|ts t hensel.ves are

szers1 Y can e performed

t

ed mos ffectlvefy

10 The base station may further comprise a plurality of
data output units for outputting transmission data., and an
interchanging unit for inputting transmission data from the
plurality of data output units interchangeably to the
plurality of generating units. Here, the number of the data

i5 output units provided is the same as the number of the
generating units.

The <control unit may collectively <controel the
switching unit and the interchanging unit so that the output
terminals of the generating units will be connected to

20 different antennas.

With this structure, the antenna switching Iis

performed using the switching unit for switching high-

frequency transmission signals and the interchanging unit

for interchanging transmission data at the stage of low-

15 | THIS SHEET HAS BEEN |
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This Sheet Has Been Replaced

LI




10 Each of the generating units may include a first and second
generating units. The switching unit may be provided with a first
swi t chi ng unit for switching connection of the output term nal of the
first generating unit fromone antenna to anot her anong a predeterm ned

15 group in thedieneyi tyidha BNt eNMBsnc NG s SECON s t elidiy W t pfrQivide
swi tching connection of the output term nal of the second generati ng

unit from one oM@ éf anpider wvdTRNg 4he MAIBIIHYy in 2DhENESior art,

Wth this structure, since the plurality of antennas are 20 divided into
two groups COHii@sPONEhREnt9 thaddFSt180d SGINd pbe  GEREHALI W, UNI t Sip e
nunber of wires on a high frequency can be reduced further. Here,

circuit coupliifiggdn®iPbol vV EBENEYnCHL used! $BPLhEIYGEL r #PntN SRt s
desi gn and production of the circuits can

16 5 (an}f £ fﬁiﬁ& @H@t%gakb?rnutputtlng th §¥W£§hbﬂgsqgh%lqpyand

further conprise a Ird switching unit ypass-connecti ng
output termfal » Paudde S@gQ@ uni fo t S
on the first SMAfEhIHE un?? s?d%angﬁge{%&ﬁgg? utﬁ %?ﬁ?ggf :ﬁiﬁﬁ%r

generating ur;llutmgé)r ohe erQf thQ)er adit £ {'ﬁ n&nﬁﬁpﬁnﬁggo%qx SEW ﬁ?ghngr%gféchncrﬁ

si de. th this structure, € ant ennas di Vi

two groups,cégmh nggﬁgEedO%yi¥H @ﬁan%f?Fb?owS%k %ﬁﬁk%%?gligggg’

transm ssion S|gn ypass connection not be

first and seqand, ognerald S Pl (e €3G MY b UIR & B circuits can be

10 gimpler, and the circuits themselves are smaller.

e

Each of the generating units may include a first and
second generating units.
The switching unit may be provided with a first
switching unit for switching connection of the output
15 terminal of the first generating unit from one antenna to
another among a predetermined group in the plurality of
antennas, and a second switching wunit for switching
connection of the output terminal of the second generating
unit from one antenna to another among the remaining
20 antennas.
With this structure, since the plurality of antennas
are divided into two groups corresponding to the first and
second generating units, the number of wires on a high

frequency can be reduced further. Here. circuit coupling on

16 | THIS SHEET HAS BEEN |-
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unit for generating local frequency signals to determne the
frequency of each transm ssion signal. The control unit may

control the local frequencies of the PLL unit so as to interchange t he
carrier frequencies of the first and second generating units 15 when

cross- connecti ngi d Re FirRl@eaANgi #8 Wisto be reducedVtinhithstasstghe and

is easy to interchange transm ssion data as well as carrier
frequencies. production dhethase istedtitd Ofnthe PEEIGH AWesdd PPets al so
used in a nobile comunication system performng diversity as well as

20 transm ssion and 'Irl‘Fecthw'lctrh}pD’ng%' %Iq'.l V'm%'yonfl&'rq,' ee:Ct IC%Q(&JI irgjé t 'a0| %)fnr%e

usi ng synchrom zed tine-division franes on two carrier waves.

base station oL s65 d9VE 2Ptepyassstich %eacrtdnf&‘cwg outpUENELAL NG Ui £ S

for generating high-frequency transm ssion signals

17 5 thePaE8c BAYI UG A P M i,xn 1 @r tg@ﬂgﬁ?t 9 {pgal, frsquency.,

signals to determne the carrier frequency of each transm ssion S|gna

2 i by St SWHLAY gy ¥k ST B ofl g canReaignoal e QUMM of cho

termnal of the first generating uni t ween nlne o 0

four antennas;a second: gyihehiad Ud Jor su %’ﬁ@' 09, CHNEC b QMo Yol

out put term nal e second generating uni etwe r erral ni ng

ant ennas, aigyrétgyﬁécghng QQI% for bypass- connecting the output
terminal of the second generatlng uni t to one of the ant ennas on t he
first swtching uni de nd_the, out 10 b rnln t he_ f

generating unit to §%§!Of ?%e ® anf BhR% uBﬁ ‘th&! h°%% OnghEMA?B H@ﬁﬁﬂtare

si de, flrst acqu,*isc%:c?ndincl:agat%uotpggo%?:lsts I‘.ge number of antennas to be

selected for each transmission signal by bypass connection
will not be reduced.
The first and second generating units each may
include a PLL unit for generating local frequency signals to
15 determine the frequency of each transmission signal. The
control unit may control the local frequencies of the PLL
unit so as to interchange the carrier frequencies of the
first and second generating units when cross-connecting the
interchanging unit.
20 With this structure, it is easy to interchange
transmission data as well as carrier frequencies.
The base station of the present invention is also
used in a mobile communication system performing diversity

as well as transmission and reception by time-division

17 | THIS SHEET HAS grew |
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outputting transm ssion data, an interchanging unit for inputting t he
transm ssion data fromthe first and second data output units

i nterchangeably to the first and second generating units, and a 15 control
unit for controlling the first, second and third switching . units, and

t he i nt er chabgidrig et itorsl t rafl i hel oxt pl i | Isvaechrontpadect pdetdivision
different antennas, and for controlling the PLL unit SO0 as 20

18 framelsO it ee@bangerrtike caaiedr. frHQWRNCI ehe Obakle Bithagti cand
second generating units when cross-connecting the

i nter changi ngowdirtises four antenWalsh thissStinat deRonlday A €802 FWAINGR NI
is 5 performed using the switching unit for swtching high-

frequency traRsm §en@R 2% ignAl % iand thegh &t eyCchapghBaidRiilon signfadls each

i nterchanging transm ssion data in the stage of |ow frequency
si gnal sg 8aRG& g ey, d§1ﬂofﬁﬁegenEPatQH@“FE%al fre&@@ﬁg§'kh9%é¥3téb
whi ch are necessary in the prior art, hi gh- frequency power | oss can

be reduced. d-EQlé%mz'rﬂeeW%'aVzemer fréjc?LYéE@§ §8Ne Pen UsLehn RY < kRS n9gneRAll Ng
units (anplifying
a first switching unit for switching c¢onnection of the
output terminal of the first generating unit between
predetermined two of the four antennas, a second switching
10 unit for switching connection of the cutput terminal of the
second generating unit between the remaining two antennas,
a third switching unit for bypass-connecting the output
terminal of the second generating unit to one of the
antennas on the first switching unit side and the output
15 terminal of the first generating unit to one of the antennas
on the second swftching unit side, first and second data
output units for cutputting transmission data, an
interchanging unit for inputting the transmission data from
the first and second data output units interchangeably to
20 the first and second generating units, and a control unit
for controlling the first, second, and third switching
units, and the interchanging unit so that the output
terminals of the generating units will be connected to

different antennas, and for controlling the PLL unit so as

18 hb Jﬁtll r&‘ Pr.N!
R0 ATED !
I
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units) for outputting transm ssion signals, reducing production
costs. Since circuit <coupling on a high frequency can al so be
reduced, the design and production of 15 the circuits can be easier and
smal | er. The first switching unit may include a first

sel ecting swigsghjhawith Ay é NRHe t @EF-NR: tOr¥BuehRctlig of tW&tBUlrst and
termnal of the first generating unit is connected, t he sanme nunber

of output teryddghs angH%r@Qt‘?ﬁf'as Hithe gRen preqlfsfs%rmd}ﬁgecgmgp, tfed
a bypass output term nal an transmt-receive selecting

circulators fthgpgﬂgﬁghwgtdyat output termnals of the first
selecting switch to ant ennas of the predeterm ned group. The

second swi t ching WltHn'tthr{%y | it deu oS o SCLRELLAY SW AL AN N 13N
i nput m nal to which

the out put teé ?‘{mQE t@&ﬁ?w{'ﬂ sthgﬁn%athﬂgtunﬂr'SsﬁP’c‘Qﬁ%%d niBE-

sane nu naI S as he renal ni ng ant ennas

bypass out putfrﬂuenwhwﬂ R0 Bhansil a1 £oghhe 9L CRhY LML 0L 1

for 5 connec fmna he second ‘'sel’ec
mmtchtothere i ng .an m third.swt hum upi
i ncl ude a flrs rggpgsé%h ﬁ& ngﬁ%ﬂsml % in 18y§§§% %ﬁﬁaut gr%ﬁna
of the first selectln mntch 0_one the circul ators, of the_secand
10 SMAtChIﬁ% uAr e “dnd SIg 5nd by% %gelln °5 or conﬁ%ctlng E Bravids
bypass out put Eger msngl s _of ond sel eectl n e%vgnatch ti% the ornleorof atrr%e
circulators of°TRRSfr/op sﬂff i %Phﬁpt Ly P

10 high~-frequency power loss can be reduced. Thus, inexpensive

devices can be used for the generating units (amplifying

units) for outputting transmission signals, reducing

production costs. Since circuit coupling on a high

frequency can also be reduced, the design and production of
15 the circuits can be easier and smaller.

The first switching unit may include a first
selecting switch having an input terminal to which the
output terminal of the first generating unit is connected,
the same number of output terminals as the antennas of the

20 predetermined group, and a bypass output terminal, and
transmit-receive selecting circulators for connecting the
output terminals of the first selecting switch to the
antennas of the predetermined group. The second switching

unit may include a second selecting switch having an input

19



The control unit may control bypass connection by open- or
short-circuiting one port of each circulator to 15 whi ch the first and
second bypass |ines are connected so as to cause power total
reflection. Wth this structure, sw tching and bypassing can

be per k@Bt LN 3 & OPhiERAUERGY WSitHEitCi AW i RS WBECht@ke second
passive devices causing little power |oss. 20 The base station

further conPgis$@s £ MBASWHINY ¥8i lconnecté@) 'EBASULERG LABnbBYEl o Of o%ri;put
i nput signal corresponding to each transm ssion signal for each

antenna, andtle@yelnd 161039 the rodlih iy AHEELRAE VN £hd 2B &IPGa HIS ftGut
hi ghest i nput signal | evel for each carrier wave.

20 terminal, am¥ €9QhLk %lltumédcme'ww&ﬁ%a'c'i 1 0o LRI te f 0T

allocating an ant enna’ whi ch has been judged to have t I ghest i nput

signal Level for, f@&fh&arﬁﬂeer o‘ﬂac‘ﬁ%t ag P)ﬁ‘%‘haﬁ% 95 tﬂlé‘d%fefh%ﬂﬁ“ LefiQct ing

j udgi ng mhether t sanme ant enna ocate to different carrier

waves, a re- %uhqxﬁh g Eﬂhtreﬁaanxﬁ£§¥H|npu%bng anot her antenna to the

carrier wave that Signal level in the case

where the same hﬁﬁgmum %QIclhq (ra#e‘grr #gﬁg ffl%rcel d CQ%'? }gﬁ\é}

and a switch co £ "for he “svii i hg un

accordance wit.h allocatio II C |on r su
this structu#ln%i%%rré%?gmﬁvenﬁh % % %h ﬁ:ou % terﬂfngﬁgﬁgltﬁgva}St

the | owest I%é¥éé§?ﬁ§ds%qggﬁaébr%%e of the circulators of the second

10 switching unit, and a second bypass line for connecting the
bypass output terminals of the second selecting switch to
one of the circulators of the first switching unit.

The control unit may control bypass connection by
open—- or short-circuiting one port of each circulator to

15 which the first and second bypass lines are connected so as
to cause power total reflection.

With this structure, switching and bypassing can be
verformed on a high frequency using circulators which are
passive devices causing little power loss.

20 The base station further comprises a measuring unit
for measuring the level of an input signal corresponding to
each transmission signal for each antenna, and level judging
unit for judging which antenna has the highest input signal

level for each carrier wave.

20



antenna, while two carrier waves are prohibited from being

transmtted through one antenna. Thus, the transmssion 15 diversity
can be performed nost effectively. BRI EF DESCRI PTI ON OF THE
DRAWNGS _ These and other objects, advantages and features of
the invention wll Iraeor 2PPaI eth ikl eyt Nend DhEOWEATa13Q cattasFripi tOfor
thereof taken in conjunction wth the acconmpanyi ng draw ngs
which illustpati@csRaGid | 6nendodé ABAt SYhich hak tH@eh NVQAdN. tbN Hd\e the
dr awi ngs: FIG 1 shows an exanple TDMW TDD frame for

CO”““”'Cat'OR19@&Mﬁﬁﬂn%dﬂmg%ﬂﬁéI”?@v@*ﬁfbﬁs@aéﬁaéé991QPdwave an overlap
21 nobi |l e stations. FIG 2 shows channel

al l ocation i Bu@aGhelDRAI{AME AN judgitde PRSEnSLALLAR ShdRel NahBENGASC i
where two TDD franes whose corresponding tine slots have different

carrier freqHQQ%ﬁ%%e@'toa&?f§b?%5%a@%¥§i¥rUﬁgges re- allocg%f%g uhnd t2

bl ock dlagran1shomﬁng the main part of PHS base station

Connun'cat'n@o@”%ﬁﬂ@%ﬂ%ﬁhétgﬁhgﬁﬁr nteﬂﬁylg%tgﬁat3§k9¥£}f§?ggs ﬁQQWﬂa@n

FIG 2. 4A° s e structure of a co I on unit

10 - detail. tpo nighes: ifbG: 4R SNPYSILYSIPY ruwsz?ag@a% 4y | ﬁacza%f
} PSS ]

t he conposition uni Clrcuit Ioc

of the main Ral eﬂg is allocated to different carrier waves, and a

switch control unit for controlling the switching unit in
i0 accordance with allocation and re-allocation results.

With this structure, a carrier wave whose highest
input signal level is the lowest is allocated to the first
antenna, while two carrier waves are prohibited from being
transmitted through one antenna. Thus, the transmission

15 diversity can be performed most effectively.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other objiects, advantages and features of
the invention will become apparent from the following
20 description thereof taken in conjunction with the
accompanying drawings which illustrate specific embodiments
of the invention. In the drawings:
FIG. 1 shows an example TDMA/TDD frame for

communication between a conventional PHS base station and

21



the base station of the first enbodinent. 15 FIG 6 is a block

di agram showi ng the structure of a receiving unit 521 in detail.
FIG 7 shows the selection control |ogic of the selecting unit with
respect to each switch in the transm ssion tine slots. 20

FI G 8i535iﬁ$9%@9a553§h% g the antenna sel ecting process for the
system 1 and system 2 per ormed by the selecting unit.

FIG 9 is acircuity Pd;o% gh@wa@h%mvmnwﬂew@i@n in ald trpY itxhaemgaéﬁ

station of the second e

FIG 10 shovgs, %hﬁaég'ﬁ‘éﬁk?ﬂﬁcgwo'xn' 296Cc Qb ol Bero tvg %‘D?Ftﬂ”aqné@'&hé{‘ééh

respect to eac swic ransm ssi on tine

FIG 111is ugg gnah%gktq'n?egrsamémvw&P@%ﬂhcéﬁm%@ﬂf 4&6 page

station of t the % 10N

controlg | ogi f o unit with respect to each switch in
t he tran%n?ggﬁéﬁﬁﬁe°&§1;3ﬁég@ FIG 13 is a flowhart

showi ng the antenn | egti,.ng rocess fo t he system 1 and syst
perforned by the FIE. g|é8tlnéq&$%) tagram s °W1nﬁlé§elﬁﬂkyefiﬁ F

Sl ock i aor o ENG 19 LS ITY for BBEAaPLalRE, NEE BT 08, 19U

using the two TDD frames shown in FIG. 2.

FIG. 4A shows the structure of a composition unit in

10 detail.

FIG. 4B shows the power loss characteristics of the
composition unit.

FIG. 5 is a circuit block diagram of the main part of
the base station of the first embodiment.

15 FIG. 6 is a block diagram showing the structure of a
receiving unit 521 in detail.

FIG. 7 shows the selection control logic of the
selecting unit with respect to each switch in the
transmission time slots.

20 FIG. 8 is a flowchart showing the antenna selecting
process for the system 1 and system 2 performed by the
selecting unit.

FIG. 9 is a circuit block diagram showing the main

part of the base station of the second embodimentf
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FIG 15 shows exanpl e judgenents of the ju
shows the selection control logic of t
respect to each switch in the transm ssion
FIG 17 is a flowhart show ng the transm

process for the systpg};l Ay SYSLAM 2he?

FIG 18 is a circuit ock di agram show
station of th@eib&l@n@”bQQ{ﬁ@nt
di agram showi ng the main

enbodi nent . et .

20 shows the %f?%ﬁpfsgfﬂﬁnﬁﬁ%fi%l?E%'vid
FIG 21 shows exanplg,judgenents_of.the
shows the selection }g%ﬁt’rgﬁ 1'0git ot fhH

o REELGh e e A

%ért P of THe

dging unit. 15 FIG 16
he control unit wth
time slots.

ant enna sel ecting
r ol n
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nity

o i it. . FIG 22
é’tugq"’n%oﬁf FRET BB £ BAMIR debechai

each swigtch in_ the transm,ssion . _and reception. ti |, ot s.

FIG 23 é|s a ?75\?\nﬁ1§rt%hsehc§{/ﬁsneg ﬁ%%téﬂfleﬁgatg‘é;l 38’[’151% em "glﬁﬁﬁéess in the
downstreamtinme sl ot or the syste and , system 2 perforped by the
control unit. 10 P16 lil éz‘.owéﬁg}'%% ﬁﬂ%‘é&h"gho‘\‘/\%msf@ﬁall"r%h‘f e§.fy the
FI G 25 shows_exanpl.e i nput, signal .l evels of three systens with
respect to fouf gg?éﬁﬁas‘ﬂhﬁtexgﬁﬁpejﬁﬁﬁﬁﬁ%ﬁtst° each tREILGHgi ni unkhe

FIG 26 showstthe cQrrespondence petween t

ransmigssion time slots.

FIG. 13

10 rrocess for the system 1

gselecting unit.
FIG.

14 ig a circuit

and

he ant ennas

is a flowchart showing the antenna selecting

system 2 performed by the

block diagram showing the main

part of the base station of the fourth embodiment.

FIG. 15 shows example judgements of the judging unit.

15 FIG. 16 shows the selection contrel logic of the

control unit with respect to esach switch in the transmission

time slots.

FIG. 17 is a flowchart showing the transmission

antenna selecting process for the system 1 and system 2

20 performed by the control unit.

FIG. 18 is a circuit

part of the base station of
FIG.

19 is a circuit

part of the base station of

block diagram showing the main
the £ifth embodiment.
block diagram showing the main

the sixth embodiment.
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15 and the three systens. PREFERRED ENMBODI MENTS OF THE | NVENTI ON

[ First Enbodi nment] FIG 5 is a block diagramshow ng a part
of the structure of a base station 100 for PHS of the first
20 enbodi ment of the present invention. _ The base station 100
includes antennas 1@4d0 A04snhows tid ANFPLLTECERIUR t37!eLCH] NOL W lihES 11
to 114, receiving units 121 to 124, a judging unit 131, a selecting
unit 132 : 24 HPAs 141 and
’ £ lat . . . !
142, antenna.seﬂ%&ﬁ?%gas%ffches 151 and 152, i nput selecting sw tches

161 and 162, denodul r Gi r.GUl 6 : ok t.he
base station 500, tﬁg 'aszgl ss?waiv%%ne}f%%pbéegugggmégég ?&?P?a%gggﬁlng@qﬁln@'
FIG 2 at the same @{me, $9 ag}tstgs the S iy Cgmf}'oﬁatkgpiko sfVShe
nobi |l e stations. IKe the transmt-receive selecting swtches

511 to 514 he transmt-receive, selectin w.tches 111 t.o 114
owitch fhe afediiral Tult VREh P E8RRET Focf s ERLE T Reeh hor RS, pARDaruB e
and reception. ince the receiving units 121 to 124 all have

t he saﬁ?%ﬂﬁ?ﬁ?%?g?ntﬁ§W%ﬂﬁ%ﬂﬁ%g description mainly concerns
;Efeaﬁ;e;g;ngsunit %%%. 23 is a flow@%a&qp% éﬁfﬁgﬂtﬁgcgﬂgggngys%q%cting
process in the downstream time slots for the system 1 and
system 2 performed by the control unit.
10 FIGs. Z24A to 24M each shows signal routes.
FIG. 25 shows example input signal levels of three
systems with respect to four antennas and example judgements
of the judging unit.

FIG. 26 shows the correspondence between the antennas

15 and the three systems.

PREFERRED EMBODIMENTS OF THE INVENTION

[First Embodiment]
FIG. 5 is a block diagram showing a part of the
structure of a base station 100 for PHS of the first
20 embodiment of the present invention.
The base station 100 includes antennas 101 to 104,
transmit-receive selecting switches 111 to 114, receiving

units 121 to 124, a judging unit 131, a selecting unit 132,
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15 inputted into the receiving unit 121 via the transmt-

receive selecting switch 111. An input signal received by t he antenna
102 is inputted into the receiving unit 122 via the transmt-receive
selecting swtch 112. An input signal recei ved by the antenna 103 is

inputted intgetAe {geehvid1d 420 ankBhhaldd Mot ide bR Hels ESLI ¥8d 152,
selecting switch 113. An i nput signal received by the antenna 104 is

inputted intgpput s&b@c&@%%'@#ﬁkéﬁ%é i@f Xha il ! rAedd 41 5E68 ¥8rcuits
sel ecting switch 11 he receiving unit 121 extracts a

nmodul ation siyg@lang 164. 25 of
system 1l fromthe input signal, measures the input signal | evel of

the extracted nmodul gt éhgnabsgf sttQQ et 1’the bas &Gt LRGR dde

measured val ue to the judging unit The rece|V|ng un|t %21 al so

e"”aCt a gyl ai‘bﬁ”g%'a%aé Qﬁow{f 1n5¥‘~°£tdem22 ai“a@ﬁH;%% etirgé’“t ng' gnale

| evel the extracte dul at1on signal of 't system a then

tputs th s h i1 6! 0o
out put s the oLy ERSUEBHGA MG 4 of NEo | BOGLRTLMRY ol ¥ rarjong TN

receivi ng uni't outputs the ITDdU ation si to a

correspondi ng i nput tﬁEg] ggl qfratnmgn t]‘ T‘Z%lppgt s%%le% 1nr§g ‘y\/} ?He%&k.ll 2{}

the sane tinme, the recervin out put's I'on sign

of the systemgtog, &éingo”tesroeo 19108 '%atatctdlglgggn%hgﬁgfgeénlgpugo 114

sel ecting sw uni

sel ecting unif, 432, 15, operate whepy;t heom £5COMPULEL o GOASH UGG, oqr

10 transmission and reception.
Since the receiving units 121 to 124 all have the
same structure, the following description mainly concerns
the receiving unit 121.
An input signal received by the antenna 101 |is
15 inputted into the receiving unit 121 via the transmit-
receive selecting switch 111. An input signal received by
the antenna 102 is inputted into the receiving unit 122 via
the transmit-receive selecting switch 112. An input signal
received by the antenna 103 is inputted into the receiving
20 unit 123 via the transmit-receive selecting switch 113. An
input signal received by the antenna 104 is inputted into
the receiving unit 124 via the transmit-receive selecting
switch 114.

The receiving unit 121 extracts a2 modulation signal
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i nside the base station 100 executes a software program The
judging unit 131 determi nes, in each time slot, t he hi ghest i nput
signal |evel and the second hi ghest i nput signal |evel anong the
measured i nput signal |evels of the 20 nodul ation signal . of the
system 1 i nguistyederf rloMrdm@he inpuEceionaly, undééisurddlihe 1indut sihdal
judging unit 131 then det erm nes which antenna has the hi ghest |evel
input signal level 4¢fhehbi resdt @d eodanodnd awiicth aihgeanackagz Hdhespecond 1,
hi ghest | evel input signal (the second antenna). The judging unit

26 ~ and i3k AR OUE PUEBe thea S8 e@f vhDRehb ghERE § BBYE ngi dRalt l1emel
and the first antenna, and the second antenna to the sel ecting unit

132. The judgigy AbYdivBdgaha@tdeber gilR@Sextractd N GREduld ol 8lignthe of
hi ghest input signal level and the 5 second highest input signal |evel

anong thke measyd 'i‘puﬁxeasuress'tﬂ{h’il inSYe!l §10halihe eS¥eSt &0 2 MRdpkatiadt o d

signals inputted fromthe receiving units 121 to 124, and then judges
whi ch ANNA P& tsh%rmlghﬁﬁt ﬂ}?é/elsgs £ 9Ndlg (fﬂénf'cfééputs the

antenna) and which antenna has the second hig est leve I nput

signal (the %&%@H%é@t€gﬁﬁk to the sudgind "En$€l €&4i ng unit 132 outputs a
sel ect signal to sel’ecting swtch 161 according to the

j udgenent of the gg%g 1 4io1 MRst t
t he nodul at i on SI na pglﬂﬁeagégt elr% 1%%%11 espo%}g?n%gét%%?%ﬁmh rs?mtﬂg1

antenna wi |l e éﬁge%(%q,em’b‘% WBe SAPEL LB 9 el R65E ermina b 1P
outputs a select si gnal t he i nput selecting
10 input selecting switch 161. At the same time, the receiving

unit 121 outputs the modulation signal of the system 2 to a
corresponding input terminal of the input selecting switch
162.

The 3Judging unit 131 and the selecting unit 132
15 operate when the microcomputer constituting these units

inside the base station 100 executes a software program.
The judging unit 131 determines, in each time slot,
the highest input signal level and the second highest input
signal level among the measured input signal levels of the
20 modulation signal of the system 1 inputted from the
receiving units 121 to 124. The judging wunit 131 then
' detefmines which antenna has the highest level input signal
(the first antenna) and which antenna has the second highest

level input signal (the second antenna). The judging unit
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switch 162 so that the nodul ation signal of the system 2

corresponding to the first antenna will be sel ected. In each
downstream (transm ssion) tine slot, the 20 selecting wunit 132

al so judges whether the two first antennas judged. in the

previ ous upsiIkeaphénneusbats the €6trespandi hd ghedhei Precent ghiae i1
are the sane. If they are not the sane, the selecting unit 132

outputs a sedfft tHegndli e t Ry dr DN Hed eadH g seMdfd tltenna to the
27 so that an input term nal corresponding to the first

ant enna se V& I fE ned ikr Mz he TREUS alibRgShanal 081 thes 3y ab@Brnihél,
be sel ected. At the sane tine, the selecting unit 132 out puts a

sel ect signajnt@athetanleimosel eabi NG A Chidpdt Figns0 tDGb N AU n e
antenna corresponding to the first antenna determ ned fromthe

nmodul atg on 5§ gl d Oh 1 EH8 sy SN Mbhal level}e S EF e measure 1npﬁf.

the two first antennas are the sane, the highest I nput si gna eve

of the moduliaid,om sighgh $0fof NengyShaehy éomodm%qmarsegﬁg%w thfp ghgst

i nput si gnal evel ation signal

According gy of Neho receqqrm“@?pgegghtmtmse' S £e Hnﬁhdé?é Wk PéhS

a sel ect gnal to the antenna selécting swt so "t hat the

second antemaf\%ﬁ& hea selapd ed, f o § pe Pé’é%ﬁat‘ﬁ{}ﬁﬁ VAR done 1APUL:

signal |evel I gher than the o er and it enha

wll be sel eacx{@éjmftgf ”}fd Ohﬂqr hsygﬁgmma has the seQSn@PAfng egm)lievgf

t he nodul ati on signa
10 input signal (the second antenna).

The selecting unit 132 outputs a select signal to the
input selecting switch 161 according to the judgement of the
judging unit 131 in each upstream time slot, so that the
modulation signal of the system 1 corresponding to the first

15 antenna will be selected. At the same time, the selecting
unit 132 outputs a select signal to the input selecting
switch 162 so that the modulation signal of the system 2
corresponding to the first antenna will be selected.

In each downstream (transmission) time slot, the

20 selecting unit 132 also Jjudges whether the two first
antennas Jjudged in the @previous upstream time slot

" corresponding to the present time slot are the same.
If they are not the same, the selecting unit 132

outputs a select signal to the antenna selecting switch 151
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system1l to be transmtted through the downstreamtine sl ot in the

first TDD frame. 20 The HPA 142 anplifies the nodul ati on signa

of the system 2 to be transmtted through the downstreamtine sl ot

in the second TDD frane. The antenna selecting switch 151

sel ects an oyt PUhat an 1&@&91ﬂ@kthaQCEQE@%@ﬁ%dﬁiﬁbEté*ﬂﬁ§tf§égﬂaénﬁﬁﬂha
fromthe sel ecting
unit 132, a”&'e@HEH%%d”I‘%&MM'ﬁgdﬁ‘?qlﬂh%td %gnaz g gnal sqﬁsttehﬁ pyghem 1
to the selected antenna. he antenna selecting swt

sel ects an Oﬂéplﬁtelectedternhgaltﬁ@ g%‘i\%rdé‘ﬁ‘ﬁﬁ V"'Eﬁ‘easse‘i' :cg:tn?é 9’1‘1521'11§e'1‘§2

fromthe sel ecting unit out puts the anplifi nodul ati on

si gnal of th@u%%ﬁ%gmazsteq.etch:e §f‘dr?£fe@oa€'ﬁ§“9ﬁ‘tenfm sele 1nJh£wi£'9Ht152

selecting swtc 1 has four 1 nput rmnals each aV|n

rocei vi nénuﬁ%’*?gﬂiﬂf ph"Tppe Flegpna oo EXPEBERRL, rﬁh@ee‘q‘féﬁpﬁ{ %Pea“tefma
f |
I accordance Vit @ coopel et slangl oI oM Lhe SELES a3

and out puts " he se

The input sel ecti ch 162 al so has four I nput termnals each
having a nod ?aFlg% al  of the system 2 15 extracted from each of the
ecelving k(e 13018001t el U e B L b L
outputs input signal level of the modulation signal of the system 1
10 is compared with the highest input signal level of the
modulation signal of the system 2. According to the
comparison result, the selecting unit 132 outputs a select
signal to the antenna selecting switch 152 so that the
second antenna will be selected for the system whose highest
15 input signal level is higher than the other, and that the
first antenna will be selected for the other system.

The HPA 141 amplifies the modulation signal of the
system 1 to be transmitted through the downstream time slot
in the first TDD frame.

20 The HPA 142 amplifies the modulation signal of the

system 2 to be transmitted through the downstream time slot
in the second TDD frame.
The antenna selecting switch 151 selects an output

terminal in accordance with a select signal sent from the
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the selected input to the denodulator circuit 164. The
denodul at or circuit 163 denodul at es the 20 nodul ation signal of

the system 1 selected by the input selecting switch 161.

The denodul at or circuit 164 denvodul ates t he nodul ati on signa
of the systegpPesehifgt &Y 182 i NDYE outputse! €6kl NnsWM £ £8d16%dulation
29 (Structure of the Receiving Units 121 to 124)

FIG 6is a pieﬁkldbagmm %h@ww 1 hgoSthUCEW® Ofed antems receiving unit
121 in detail. Since the receiving units 121 to 124 all have
the 5  Same SLruUCHHECankiGuiz0!4orbRg 14GSCLy PLERN 1BY YY) £0ECHES output
the structure of the receiving unit 121 in detall and process

per for med by, Ln; Wil 4% &0 @ERLLOW A 04 NEE1 oot s{ﬁﬂvgegturfﬁéml@ﬁeto

124 is provided e rece|V|ng unit 121 conprises tuning

Clrcu't§ 601 ?%g8£1983§ﬁg?% ?@Q R%ﬁﬁ d%#&§s69%eaQﬂa€P4fxe mod%S tloghe

tuni ng Cireudt ocal "osCi Iat frequency oca

oscillator (not_shown) pstream,t i in accordance W th
t he i nput fr%h?gaﬁ ot tﬁ@c@ﬁi Jﬁnc%nf?o?%unﬁfl(nmf %nt A"t he base

"% Conauctes BEsclErhy"asgitass i, 8T ShEsg athlt HOT ngRbas
et of e RRSGRTATRLS: gy 055, o ABFREILE URASPbe eno SPRLLLLO
extracted from each of the receiving units 121 to 124. It
10 selects one of the input terminals in accordance with a
select signal sent from the selecting unit 132, and outputs
the selected input to the demodulator circuit 163.
The input selecting switch 162 also has four input
terminals each having a modulation signal of the system 2
15 extracted from each of the receiving units 121 to 124. It
selects one of the input terminals in accordance with a
select signal sent from the selecting unit 132, and outputs
the selected input to the demodulator circuit 164.
The demodulator circuit 163 demodulates the
20 modulation signal of the system 1 selscted by the input
selecting switch 161.
The demodulator circuit 164 demodulates the

modulation signal of the system 2 selected by the input

selecting switch 162.
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tuning circuit 601 is able to synchronize with a carrier 20 frequency
allocated to each upstreamtine slot in the first TDD frame, and to
extract a nodul ation signal of a nobile station allocated to each
time slot in the first TDD frane froman input signal received by the
antenna 101. (Structierei ndf ttdre, Reclel ai honUsiigealiL it rtansh24) ed and recei ved
30 t hrough each tinme slot in the first TDD will be referred
to as "systemHIG. 6 is a blockhalilagwary ehoalinig 60Re has rtuer smereo £
structure as the tuning circuit 601, and sets a local oscillating
frequency 5 thd oécaibiinlkt wmid ocal oscdkekatiar. (not shown) in accordance
with input fromthe reception control unit (not shown) in t he base

station. By doing scsiinde tthy ngecelielinly 6ORits 121 t&bll@4t oa BXt macGie athe
nodul ati on signal of a nobile station allocated to each tinme slot in

the second TORRhé aBRriucadrad, 48e fdYHdw Sa@ndbschraer vad RY ihhe anéeedans
101. Herei nafter, nodul ation signals transmtted and received

through each the s tt LR uglto £ nthie recondi i k| 1ka refeased o A8d the
"system 2" . Al though the input from the

transmt-receiv@ced® p&efEEhLAI B toh 14hii1s SHQWr‘eﬁélhfxattQOl?le dicvi deder
directly into the two tuning circuits 601 and 602 in 6 for ease

of eXp|ana“<¥hc@1¢&Hbd%ﬁﬂﬁ%LF%@ to dbyide Lheviyuy. into the tuning
circuits 601 and The RSSI circuit 603 neasures the input

signal |evel The receiving unit 121 comprises tuning circuits 601

10 and 602, and RSSI circuits 603 and 604.

The tuning circuit 60! sets a local oscillating
frequency A for a local oscillator <(not shown) in each
upstream time slot, in accordance with the input from a
reception control unit (not shown) in the base station 100.

15 The setting of the local woscillating fregquency A is
conducted by setting a predetermined number for the dividing
number of the programmable divider of the PLL in the local
oscillator of the tuning circuit 601. By doing so, the
tuning circuit 601 is able to synchronize with a carrier

20 frequency allocated to each upstream time slot in the first
TDD frame, and to . extract a modulation signal of a mobile
station allocated to each time slot in the first TDD frame
from an input signal received by the antenna 101.

Hereinafter, modulation signals transmitted and received
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20 of a nodulation signal of the system 1l extracted by the t uni ng
circuit 601, and then outputs it to the judging unit 131.

The RSSI circuit 604 neasures the input signal |evel of a nodul ation
signal of the system 2 extracted by the

31 throubWNieRG i Ol t s 682, iandhlehen (U PRI Wi11 Obbheeirdddisnd to
uni t 131. Among the nodul ation signals of the systeml1

extracted byzkhegludrigyg etrcuit 601 of each of the receiving 5 units 121
to 124, one corresponding to the antenna provided wi th the highest

input signal |evel i§eShSLHES OYrthti BBY has theseéa%{;é'wrﬁmhe@ 361 .+ 1and

outputted to the denodul at or circuit 163. nmodul ation signals

of the systgming c;rcu%tsa@teqn%v ééﬂ@stynwg?q' ro%wltu@%ﬁéefpre%%w

in the 10 same nmanner. Thus, input signals of the system1l and system

2 are igdepeﬁd%@tuy ﬁﬁgﬂdlhgaq' ifya£§PeQBan qﬁ% in acE%?ﬁancs

ant ennas. etting |n ransm SsSi on elect|ng Uni

132) ith, 21 7&9%&{“ gngﬁaloancgcmS’é{é)i LY God NEnody 1n .

sel ecting Unlt respect antenn ecting

e 552 e VBT A ™ g, i, ARSI ST
transn133|onagqtemg§ @&JJLct, a modulation signal of a mobile station
allocated to each time slot in the second TDD frame from an
10 input signal received by the antenna 101. Hereinafter,
modulation signals transmitted and received through each
time slot in the second TDD will be referred to as "system
2",
Although the input from the transmit-receive
i5 selecting switch 111 is shown as if to be divided directly
into the two tuning circuits 601 and 602 in FIG. 6 for ease
of explanation, a divider is used to divide the input into
the tuning circuits 601 and 602.
The RSSI circuit 603 measures the input signal level
20 of a medulation signal of the system 1 extracted by the
tuning circuit 601, and then outputs it to the judging unit
131.

The RSSI circuit 604 measures the input signal level

of a modulation signal of the system 2 extracted by the
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system 1 and system 2, respectively. Here, the conbination 20 of the
sane antennas is excl uded. The col unmm of " ANTENNA SELECTI NG SW TCH
SETTI NG' shows the control |ogic of the selecting unit 132 with
respect to the antenna sel ecting switches 151 and 152, that is, the

sel ection cong¥iin®fciheuit 602, and then outputs it to the 3Z4dging unit
sel ect signal outputted fromthe selecting unit 132 to each ant enna

sel ecting switxh, The output term nals of the antenna sel ecting
switches 151 and 152 are classified into four types indicated by

al phabets A to Din Ahengi 0¥ne HMuladtiohnNSkaRGdild f dhe sgkectsyt dpsult
of the selecting unit 132 in a reception tinme slot allocates the

antenna 101 to{PRcted bySYRECTLA:ndNd ithQ ANEMNG A Q2 41D M Y LR Svihbe
sel ecting unit 132 outputs a select signal in the follow ng

transm gsion i pBe Si 91, £ §01bkat ofn@e Y ﬁ&hﬁst £ B LR gafaen%% 1464

be connected to the output ternminal A and that the ant enna s ecting

switch 152 wiy{ tPet%QnﬁlE&I’l%gtt Inbhg % IBZI)QVal U B dal e tB?:cil(gY fhe input

(Antenna Sel ection el ecting

flowchart shog/gp% gnhgnnﬁ%%k‘ﬁﬁi@ﬁ' 1§nd du tE'e S?F{rEQ% W&Wlé@gr

FI G In eac ownst ream time 'slot o system

The sel ecti ng, g 1132, ggcei vop, L e, wdggpvah of sbhS ) s ggl gy Yoih 131

in the receptlon | e S ot, erm nes rresp Ol’l ransm ssi on
antenna of eaQPt?XéEngﬁy EH% tuning circuit 602 are processed in the

10 same manner. Thus, input signals of the system 1 and system
2 are independently subiected to diversity reception using

four antennas.

(Switch Setting in Transmission by the Selecting Unit 132)

FIG. 7 shows the selection control logic of the

15 selecting unit 132 with respect to the antenna selecting
switches 151 and 152 in each transmission time slot.

The column of "ANTENNA SELECTION" in the figure shows
the selection results of the transmission antenna of the
system 1 and system 2, respectively. Here, the combination

20 of the same antennas is excluded. The column of "ANTENNA
SELECTING SWITCH SETTING"” shows the control logic of the
selecting unit 132 with respect to the antenna selecting

switches 151 and 152, that is, the selection content of the
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20 followng transmssion tine slot, and sel ects t he

transm ssion antenna determ ned for each systemin the transm ssion
time slot. If the present tine slot is used in both the system
33 _ 1 and system 2 (step 801) , the judging unit 131 conpares
the ~ hi ghasdc d NPdn£1 gatphievRld iR oD@ hy Sl dlt hé husne h32NeSt cach
input signal level in the system2 (step 802).- ~I'f the highest
i nput signal ah@wdind N dde Sy $H8M dwi8ch® TheWwesuiBaR ther-iighast igwutine
signal level in the system 2, ~the antenna that has the highest input
signal level gt diftfs selecEYRLCBWlidShd£™POI ALLLY 180! €D 0. 255 FRCdN Pt o
transm ssion antenna for the system1 (step 803) , and the antenna
that . "avdihejudnestql 0pUbashonal pha¥Bh sl A LRCDSYA! BML2ehi 30 b}
tenmporarily determned as the next transm ssion antenna for t he

system 2 (stgqp 8Q4).e, *f the LEMReLal eggxtftﬂnfﬂ%e sezeQE?ggggiggg;isz

antennas are 1dentlca In the system system

P o Y e oD EOobPE 194 AR U890 211002 ULERL LARMES O L5VSind ©

| ower, and therefore, ransm ssion antenna for the s

changed, thaly yton 1 a0 R EDGBLNES S LHEN {De L EUpgr a1 T L detar T

ant enna system second” ant enha

transm ssi on t,enn or stem 2 ten 806) . . I e .
hi ghest inpuf%gfbnaﬁs%evéﬁnﬁﬂl ‘he %ysf%ﬁffgis s%%nalnofnloﬂ%ﬂethgﬁﬁﬁﬁﬂﬁﬁ§

m 2 h ransm ssi on, anten i . .
syste o %r%ﬂ%ﬁﬂsg§og t?mgespgt,sso that the antenna selecting switch

10 151 will be connected to the output terminal A, and that the
antenna selecting switch 152 will be connected to the output

terminal B.

(Antenna Selection by the Selecting Unit 132)
FIG. 8 1is a flowchart showing antenna selection
15 ("ANTENNA SELECTION" shown in FIG. 7) in each downstrean
time slot of the system 1 and system 2.
The selecting unit 132 receives the judgement of the
judging unit 131 in the reception time slot, determines a
corresponding transmission antenna of each system for the
20 following transmission time slot, and selects the
transmission antenna determined for each system in the
transmission time slot.

If the present time slot is used in both the systen
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determ ned in the same manner (steps 807 to 810). The
selecting unit 132 then definitely determ nes the tenporarily

determ ned antennas for the system 1 and system 2 as the transm ssion
antennas for the next transm ssion 34

tinme slot (stlean@li)ystem 2 (step 80%) dasied ihedy bhevenidi fBer eatapamte&mtafe
are determ ned for the system1 and system 2, respectively, in each

time shalghddt thepdt nBighall fiekleQWing e svaneph i Dy it FELBbOhighdst
the selecting wunit 132 controls the antenna selecting Swi tches

151 and 152 s@ A& 19Hi$LheCleard LimARHE tsddi€em 2 (s@BEERWPS for the system
1 and system 2 in accordance with the determned results.

Accordingly, the transnipsiRighe¥e input 8fighha q%ﬁéﬂ"ﬂnaﬂﬂes¥§E%%hglaﬁ%
outputted fromdifferent 10  antennas. he followng is a

descri pgi on qfgddie W@ﬁalhgn Mighest iddee b@??nﬁ‘latl'e%lloﬂx ' f‘héhgyg'tre%t
enbodi nent having the structure descri bed above.

base station1Q0,,4Hens8! @ﬁ%‘tngxaléméhe']-:g@wﬂ-ést JéH 98S Wfb‘j;a{"?rl Lbe f1'n_r Sf;the
2 ned In t

antennas for the system system erm e previous

reception ting SOl Arg ?m%%kg?”g&cébt%&ﬂv%sd 44 g$fyn@§€ tEQ%s?&Q@%%ﬁ

i nput si gnal | eve ul ation si naI e system

conpar ed ant"!!r’?rbazt Psrrh'tme%yé DRHT 1SiQRaly | OE tdhet ﬁg&%@&hﬁ%hﬁgﬁlﬁ'

20 of the syste second ant énna |s a ocate

level SyStenhuﬂﬁdtﬁgehgbhggtaqgﬁﬂﬂﬁ'éfbf%iofgggq 5% the system 2 is also

10 temporarily determined as the next transmission antenna for
the system 2 (step 804). If the temporarily determined
transmission antennas are identical in the system 1 and
system 2 (step BO05), priority is given to the system 1 whose
highest 1input signal level is lower, and therefore, the

15 transmission antenna for the system 2 is changed, that is,
one antenna other than the temporarily determined antenna
for the system 1 <(second antenna) is determined as the
transmission antenna for the system 2 (step 806).

If the highest input signal level in the system 1 is

20 not lower than in the system 2, the transmission antenna is
determined in the same manner (steps 807 to 810).

The selecting unit 132 then definitely determines the
temporarily determined antennas for the system 1 and system

2 as the transmission antennas for the next transmission
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the lower | evel system In accordance with the selection, t he
selecting unit 132 outputs select signals to the antenna sel ecting
swi tches 151 and 152, as shown in FIG 7.

35 Accordingly, the outputs of the HPAs 141 and 142 are
transm tted tiaa diffier@temng ennas. At the base station 100,
t he nodul ati on signal s of the two systens having different carrier

frequencies can be ag de§bwh>t9%n%wey (134T 4 €0k Die NRY s Of ¢ § T POEBL RINQR
di versity. h the base station of this structure, there is

no needoto tUse 4 &ﬂ”@o%'ntd Oy 406 kS 2961 4 5@6195‘?&5' dgd each time
bet ween the antenna sel ecting sw tches 551 and 552 and th

transmt-recghye sel@eling ehbcles Sl fowif] ehkh%ec%%tl&pwme' 203l
base station 500. As a result, the power |oss bout 3dB caused by

the conposi thﬂ@ upLt S 56k 0,564 cany docontbteopé evens edanégﬁﬂad'.@ggxmt *}1%

out puts of the HP 141 and not require a transmssio

as high as Lhg;ychoes OVERULS,ST {412 HRAS 341, and, 52 . Bogause of, LiYs 3G

the 15 2 Ccan conprise devices omer ransn133|on

lﬁéehetv??&t“ Ko Ty hothS) 82 Tl “HRS Q’eée“f?”f”‘éfliﬁco%r%%c'aﬁé? o

need 1o Tnchu WIS WSUBOR G HILL prrnadivh i, kRN IE T r o

provi ded JUSt P & F P ANLCUIA SSLEELRNS S § ChgE pu§%e%”dfrom different
10 antennas.

The following is a description of the operation of
the base station 100 in the first embodiment having the
structure described above.

At the base station 100, the selecting unit 132

15 judges whether the first antennas for the system 1 and
system Z determined in the previous reception time slot are
identical or not. If they are, the highest input signal
level of the modulation signal of the system 1 is compared
with the highest input signal level of the modulation signal

20 of the system 2. The second antenna is allocated to the
higher level system, and the first antenna is allocated to
the lower level system. In accordance with the selection,
the selecting unit 132 outputs select signals to the antenna

selecting switches 151 and 152, as shown in FIG. 7.
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152, respectively. However, HPAs does not necessarily have to be
provi ded before antenna sel ecting switches, and they may be situated
after the antenna sel ecting swtches. In

36 such a case, the nunmber of HPAs is |arger, but the power

| oss of aboutc3¢B d i dey causks bafuw@tgormpwﬂ@n mssﬁﬁl and 142 S84
can be prevented, and the transm ssion | evel of the devi ces can be

| ower . Furgbgwyyf%tegl9§gmtqumgygﬁglégkegh355|gnals can be anplified
nore efficiently than in the case of anplifying before the antenna

sel ecting switches, A@Levwssbase s ©f t | QU olor,ans S3baR 1h24en C@ﬂg%w%%
for each HPA. More detai |l ed explanation is provided in the

embodi nent he ﬂ%ﬁ‘§%&a éohgbghglﬁ1ff%99nt carrléfkfre&QQnEQ@%eQ%'0%§

base statlon 500 ase station 100 can communicate with up

seven mgbileg %ﬂh‘t‘%ﬂ%eously Lp ﬁsﬁ%‘é‘e‘&eg?rx‘?é‘y @-POH%? 5 80T8hSa: 90 s ﬁg?

each nobil e station can e recei ved ' corrtectl neans of recept

di versity using foww;ygepQgsb Singe the ba§e§%}tl§g}&09ur%5 thpESe s AP

comuni cates with the nob i ong “withdSat ng an t to

Che Struct gt 298 TR £t BgalBon worFRTERY ) LBy

stations can be us ong w atl (0]

h . A : d
robi |6 E?Hﬁ%%sfﬁﬁ‘ﬁﬁyeis%tpe%%sae“t mlweesa% %ﬁ&e?ﬁf’r hipba W e
ti | .b ] o]
conventi onel sl 800008 peses RES S, B Lol B e S

expensi,ye base
P 1% conventlonal base station 500. As a result, the power loss

of about 3dB caused by the composition units 561 to 564 can
be prevented. Accordingly, the outputs of the HPAs 141 and
142 do not require a transmission level as high as the
outputs of the HPAs 541 and 542. Because of this fact, the

15 HPAs 141 and 142 can comprise devices of lower transmission
level than the HPAs 541 and 542. The lower the transmission
level of the devices, the lower the price. Thus, the base
station 100 does not need to include the composition units
561 to 564, and can be made compact.

20 In the above embodiment, the HPAs 141 and 142 are
provided just before the antenna selecting switches 151 and
152, respectively. However, HPAs does not necessarily have
to be provided before antenna selecting switches, and they

may be situated after the antenna selecting switches. In
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stations for the nobile comunication systens can be achi eved.
Furthernore, the base station 100 can reduce

37 power loss with a sinpler structure, and realizes |ess
expensi ve transm ssion unit as well as transm ssion diversity of

modul ation sigeal s; 0fak¥o St)‘:?é eHﬁmHé'r”Q:ff WBAs is IBNEOPAShutBY O BEweR
the transnmission to the nobile 5 stations within the Service area can

be perfornedw@gp%rfl Ybout 3d@n€'otb@ Paggedt 8% QR elQQMfod N ?oﬁ”@f?ﬁhgﬁ‘%l

can provide a hi gh grade radi o communi cation service I n whi

Simul tancous. o 564 GONNSED! B9oRLAGSH! b Ay boCPEREANTRA d YY1 Ope base

station in Iarger quantl Irst antennas for

dul at I t t t h
?‘)DD”fa o H99E can, rbﬁns%§§§¥2ne?%%?§?f§“¥§%ﬁ2‘ £Ufed, Iﬂ%“&h?‘?ﬂé?‘gﬁc
d II h t, I
Lieeﬂ?gh{eg?@. ﬁ%&t Gt ‘ﬂ Bpel' i e r’%‘i‘e%?? ARRH ¥ Yhan, i hPaBee
The ool ect i ngtuie 1133 ‘gl A @REY antiifta sphqer fiys ORE) ErpERnade v 186

selecting s n.the downstrea

| foll
j udgenent , 8%028Fefhéﬁﬁﬂﬁﬁhffbﬂn Tgvelsféﬁa%?Jaégq) ??g%%ﬁﬁtégg f r ¥/Fehe

ant enna. Thi s al.s appliies to the fo mnng scrlptlon
sel ecting unf ftalled 18503 ARGRAEE | e mhaAda S od? s.fg*h%| t ‘Fﬁ“Bﬁgéf“ent
I nput %nal | evel &a th? second |owest anong the nDduIatlon

r erring to FIG. 11.

10 Like the conventional base station 500, the base
station 100 can communicate with up to seven mobile stations
in a service area, and the transmission from each mobile
station can be received correctly by means of reception
diversity using four antennas. Since the base station 100

15 communicates with the mobile stations without adding any
element to the structure of each mobile station, the
conventional mobile stations can be used along with the base
station of the mobile communication system of the present
invention. Accordingly., in the mobile communication system

20 of the present invention, the conventional base station 500
can be employed as well as the base station 100, where
appropriate. Thus, more efficient and less expensive base
stations for the mobile communication systems «can be

achieved. Furthermore, the base station 100 can reduce

37



signals to the second antenna of the nodul ation signal. If t he second
antenna is identical to the first antenna

38 determ ned for a nodul ation signal of the other system

t he selecting unit 132 aIIocates the | ower input signal |evel

nodul ation siggal toskhe @PEENNA. shSied N EQ%d%ﬁ%%“m%ﬁﬁi real AR atdQn

signals of different systens are judged to be i dentical, the selecting
unit 132 all geatbes e ”P@Hhéfnx'l%mn uRf gnala goger i Npyls S'QPQL l'nq\é%|10'r§

| ower than the other to he ant enna, and the nodul ati on signal whose

i nput S'Qnalgﬁversﬂfﬁm%f'%o@d¥yﬁﬂ%§ag &Hﬁlgtm¥'£993s9@%¥ d &Y§in ?ngﬁnna

[ Second Enbodi nent | I's a block diagrams omﬁng he main

parts of £3nASE, Staﬁborhozorpg{ ﬁe §ggtﬁ80%m99mw 2% tt}}?e p‘in%%%t

i nventi on. ?He sane circuits as el vi ng uni

I d
e e g SRS e 8 B SLpBgH
Ine Yol 0% NGpeSHLPhLaR YOS B 100 og, MELR Rt BAPLSTBH heBlsb o

sane aspects ST
enbodi nent a% enbodi

Cerminals of NL4R arage éﬁtdh%a?"é‘é‘f‘b’b’t??fg‘%w%%ﬂ%é“%l”a‘ﬁ%'igz AT
to 20 each _other, in__each system ected, to th
sui tohing-t SPAMTATSObf Pt o1 U R BRoiAr FOEF BRI TG on1¥' LNF 1 B
111 to 114, 2%5¥¥§¥]1§ ngeé quéd%fﬁf second
10 If the first antennas for both modulation signals of
the system 1 and system 2 are identical in each TDD frame
used in transmission diversity, the selecting unit 132 of
this embodiment allocates the first antenna the medulation
signal whose highest input signal level is the lowest among
15 the modulation signals related to the first antenna. Here,
"allocate"” means that the selecting unit 132 outputs select
signals to the antenna selecting switches in the downstream
time slot following the judgement, so that the modulation
signal will be transmitted from the antenna. This also
20 applies to the following description. The selecting unit
132 allocates the modulation signal whose highest input
signal level 1is the second lowest among the modulation

signals to the second antenna of the modulation signal. If

the second antenna {s identical to the £first antenna
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enbodi mrent, however, the output term nals of the antenna

39 sel ecting switches 151 and 152 are not connected to each
ot her, but separately connected to the switching term nals of the
transmt-receive selecting swtches 115 to 118. A selecting unit 232
I's provided 44k Pt A¢Re@l £lhe SGRAl1fPion silAkl bF2-the other systl the
achi eve the connections between the transm ssion systen1and t
antennas as 141 40 1l tn ATDPYL RN 1L0ddYEE the 1o 1 8ELECH 0, ﬁgsi
are enployed in place ansnlt-recelve sw tches 1 to as

h Fl t '
Switches 150de1atden }E‘?’%’%pﬁ%n?@&e PPl ofnfRe T s34 drnesey

ree ports o

three-port Sr?&@ﬁih@goiwé%E%ﬁre-rihed%%lr@rﬁg st%'?t@%t dre ?udge(&o

to the reception system e-port "trans rece selerlng

s tChe§ 115 &gn%}gflge t V! t§@?gf,g¥ngl§m1t5|19§2"ll g O? | ters!:e t el ec?t.| anglon

232. hows electi on con ogi
es 151

| ect Wi th Lo the antenna, t h
and 152, “andt [HE28, th@ﬁeeéesr? B 95b, TP FoL S, o T LEE

ggbodinent sﬁ%gk |% & 7aFg Iﬂ pﬁ%@?&%gsgecfﬁénal Wﬂaéschﬁﬁﬁ SiBQF&W
Instead, the [ollowing, deseiiptign oope, GOSN 5,400, B3GY G4l AL, ggpects
iSecond Embodiment]
10 FIG. 9 is a block diagram showing the main parts of
a base station 200 of the second embodiment of the present
invention. The same circuits as the receiving units, the
input selecting switches, the demodulator circuits, and the
judging unit of the base station 100 shown in FIG. 5 are not
15 shown in this figure. The following description does not
include any explanation of the same aspects as in FIG. 5.
The characteristics of the second embodiment are as
follows. In the first embodiment, the output terminals of
the antenna selecting switches 151 and 152 are connected to
20 each other in weach system, and then connected to the
switching terminals of the transmit-receive =selecting
switches 111 to 114, as shown in FIG. 5. In the second

embodiment, however, the output terminals of the antenna
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In the colum of "ANTENNA SELECTI NG SW TCH SETTI NG'

40

wth r
the transmt
al phabeti cal
transmt-rec
and b are us

in FIG 10, the control logic of the selecting unit 232
espect to the antenna selecting switches 151 and 152, and

-receive selecting swwtches 115 to 118. In FIG . 10,
seNarcaciay ssaitehed ntUbtatagd M52 eaienal st Ot onhectldte to each
eive selecting swwtch shown in FIG 9. The termnals a

9@ hfe@r, HMf CHEPPrrAINSMSFiddIcted todRHRNEASI tdhik@ terminals

transm ssion tine slots, while the term nal c is connected in the

reception ti

e StrIHQmﬁQLQCédJ‘gve selebRiihg?3R DL PELS1a 556l £CL 18], gn@l

so as to connect each 10 swtch as shown in the figure.

base station
over the bas

s20Q et Hhed as3Abeve hasv{d&d in ﬁé)&éown&@éﬂveeqe%%ng
e station 100 of the first enboJ’nent Since the

he

out put gtermypgls 1pf, the antenna sel ecting swi tches 151 and 152 of
t he base station 100 are 15 connected to each other, the antenna

sel ecting sw tches ﬁ%ﬁ%ﬁhlevettha 9hoh§ob@EM% (ﬂgga{ rbR€mission

isolation (d
systemw | |

keep confornlty betmeen the antenna se

and the tran
Meanwhi | e,

egree in red UC|ng ea age power) e transm ssi on

tenl NEEEAPRe REGAUSE 0{ tPhsthéqutr'sctn’elx%ﬂlédgtgegitf.];] g%%gze-to

ecting sw tches

%r&‘rttr%‘iﬁ'Vr?t?x?&ec%)ﬁﬁ‘gcﬁ\é‘s.tngﬁelééptl%yed inll$1ace of the

e base station 20 own in exhi bi't's great

| sol ation beﬁ:}é’%‘?%&i‘@—?é@&?% ReCAUSE 1R85 o 115820 LRbERE NP BELSCY N

switches 115
10

15

20

are connected

The output terminals of the antenna selecting switches 151
and 152 are connected to two of the three ports of each
three-port selecting switches. The remaining one port is
connected to the reception system. The three-port transmit-
receive selecting switches 115 to 118 are switched by
signals from the selecting unit 232.

FIG. 10 shows the selection control logic of the
selecting unit 232 with respect to the antenna selecting
switches 151 and 152, and the switches 115 to 118 in each
transmission time slot.

Explanations of the same aspects as the first
embodiment shown in FIG. 7 1is not provided in the
description below. Instead, the following description
concerns the particular aspects of this embodiment.

In the column of "ANTENNA SELECTING SWITCH SETTING"
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41 bet ween the antenna selecting switches 151 and 152, and
t he antennas 101 to 104. Since isolation is not a very
i mportant factor in this case, the design of the base station
can be sinpler. It is also easier to keep the 5 conformty than in
the base statiimoFI1800.10, the cdnfiél HPDEidBNle selecting unfhG23Rl Wiz ha
circuit block diagramshowi ng the main parts of a base station 300 of

the third enhe@geid ©6 the antenn¥ 65ENdct IWENEWARchERE 1SPIEa gl T CBIRLS 2
in the base station 10 100 shown in FIG 5. i.e., the receiving units,

the input  tpne $8laGH NG SUEEERES s ot B td8EOLWIRLANe SITIBIES 1 0] theFIG.
judging unit, are not shown in this figure. The follow ng descrlptlon

mai nly concenns thedwsacteli shheaashest 8 QB ¢ indikbhik® emRodFantna1slde
In the base station 100, the two HPAs 141 and 142, t he ant enna

sel ectiBg SWitN6S 2kpdm 80dy $8¢:1 v%n@etlré‘%tfl% sw1tcht£RQ§H‘ En €QQ V). The

selecting switches 111 to 114 are arranged in that order in the
direction of t gpal flaydnyth r S te
nRG s SRR M ool PO SfPlenTiE ok andn s

however , \M%néﬂﬁfﬁgfxn the §?E§§h'QQ;%Mté¥§§;Qfﬂt?ng%%g?ilgﬁgrf aféﬁs

to 146, and transmt-receive selec sw

arr anged |l1éf¥g 5%9§55teﬁsl%pQW&aQé%£1€%0&1t1mJ'LfJu§. The selecting

unit 232 outputs a select signal so as to connect each
10 switch as shown in the figure.

The base station 200 structured as above has the
following advantages over the base station 100 of the first
embodiment. Since the output terminals of the antenna
selecting switches 151 and 152 of the base station 100 are

15 connected to each other, the antenna selecting switches need
to have a high isolation so that the isolation {(degree in
reducing leakage power) in the transmission system will
increase. Because of this isolation, it is difficult to
keep conformity between the antenna selecting switches 151

20 and 152, and the transmit-receive selecting switches 111 to
114.

Meanwhile, the base station 200 shown in FIG. 8
exhibits great isolation between the systems, because the

transmit~receive selecting switches 115 to 118 are connected

41



42 enbodi nent, system selecting switches 153 to 156 are

further provi ded between the two antenna sel ecting switches 151 and
152, and the four HPAs 143 to 146. A selecting unit 332 is provi ded
in pI ace of the selecting unit 132. The system 5 sel ecting sw tches

153 t0 156 & pEONi €RE AAE ehARr QWING ity switchsd! 8610ANAN 15 and the
transm ssi on system Switching control over the antenna

sel ecting swdedesas 101 15doandhd>s2, tsh%éé/stlesmls@d?&ﬁlngsswﬁheé 1v5e§r
156, and the transmt-receive selecting switches 1l1 to 114, is

performed byuﬁ§§r§§h@0tf§8t39't133%h1s case, thell&slgnshoes iﬁg base

sel ection control |ogic of selectlng unit 332 Wth respect to
those switc NofaGin b gf ssi o kg

ol orme.of SRR S of FEPE SR TR 218Y oafiRiua tgn betPr e
SW TCH AND  CROBS, %I‘f’rth ?\ Rl GtﬁIEZ pidg statmﬁoqtoq}nts are shown in the
same formas 1'n P

shows 't he cont'ent of each sel ect
signal transmtted fromthe selecting unit 332 to the antenna
sel ecting switches 151 and 152, the system selecting switches 153 to
156, and the ceive sel ect | ng switches. The
transn1t-rec%¥%grd E&SBE eévﬁng swtches 111 to 114 are all connected to

A TR RCH S L AR D WA
to 104 in acggrggngg %‘%ase station 300 of the third embod1mé%t of the
present invention. The same circuits as in the base station

10 100 shown in FIG. 5, i.e., the receiving units, the input
selecting switches, the demodulator <circuits, and the
judging unit, are not shown in this figure. The following
description mainly concerns the characteristic aspects of
this embodiment.

15 In the base station 100, the two HPAs 141 and 142,
the antenna selecting switches 151 and 152, and the four
transmit-receive selecting switches 111 to 114 are arranged
in that order in the direction of the signal flow in the
transmission system, as shown in FIG. 5. In the base

20 station 300 of this embodiment, however, two antenna
selecting switches 151 and 152, four HPAs 143 to 146, and

four transmit-receive selecting switches 11 to 114 are

arranged in that order, as shown in FIG, 11. In this

42



the select signals sent fromthe selecting unit 332, and the system
selecting swtches 153 to 156 sel ect one of the two out put systens of
the antenna selecting switches 151 to 152. The transmitted signals
are anplified by one of the four 5 HPAs 143 to 146 and radio-transmtted
via the transmbipdiment, receiem selecting swiitches 158 to 154, aard furaher
antennas 101 " to 104. FIG 13 is a flowhart show ng the
ant enna sel eptrioorided befweersthbotweaehtdomrestsredaant ime skodtches tihd and
system 1l and 10 system 2, that is, the "ANTENNA SELECTI ON' process shown
I n FI G1522. and the four WRBRer 1iigtio HtdE.s fA aehatt ingnhyitth832 is
di fferent aspects fromthe flowhart of FIG 8 are described bel ow.

The differenprasfierdd inclplded hefswiHechs eDattdhgbyurdie 133. SPheckividGem
unit 332 in the transmssion tine slot as shown in FIG 12 (step

141). Thus, kadiexdIaNSW S5¢RBsi 558008ULE60are proWstBg dodi ik@r@Ming the
transm ssi on antenna sel ected by each switch for each system

It is preferabliationconttib thheswidehes sypreach 20  transnission
time slot, so that electric power wll be supplied only to the

HPAs connected to t g sl i1y SEd €€£bN0over thEVMACERR2198160t13G swlift TN
a case, the selecting unit 332 controls the power source of the HPAs

itﬂel ine withighe and 158YSteaR 8/ %ﬁ&ﬁée@h@s s333 dib sl 5P53 tBY 18@, NG RP.
the transmit-receive selecting switches 111 to 114, is
10 performed by the selecting unit 332.

FIG. 12 shows the selection control logic of the
selecting unit 332 with respect to those switches in each
transmission time slot.

In the columns of "ANTENNA SELECTION" and "SETTING OF

15 ANTENNA SELECTING SWITCH AND CROSS SWITCH"” in FIG. 12, the
contents are shown in the same form as in FIG. 10. FIG. 12
shows the content of each select signal transmitted from the
selecting unit 332 to the antenna selecting switches 151 and
152, the system selecting switches 153 to 156, and the

20 transmit-receive selecting switches. The transmit-recsive
selecting switches 111 to 114 are all connected to the
receiving units via the terminal b.

By doing so, the antenna selecting switches 151 and

152 select one of the antennas 101 to 104 in accordance with
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power used can be reduced. The structure of the base station
300 of the third enbodi nent has the foll owm ng advant ages over the
first and second enbodi nents. Wth the base station 300, the electric
5 | oss of the later stage of each of the HPAs 143 to 146 is smal | er
than in the theskedrd tsedenth khooh hrefden tdoe tdwlect ing ot pBBROr ARACEhe
HPAs can be enployed (in anplifying | ow noi se). As the outputs of the

HPAs are | oweystleassgloneting switchezed 9N tdi 556nbedienentorid) €ONPHEi S0
with the first and 10 second enbodi nents. Si nce the radi o wave

outputted fredtput sy@adhofot Rehaniminass 1 édot R4 swipeadet esm nediand
only the transmt-receive selecting switches 111 to 114 are

provi ded justnlefior enéRerdoUEBPna DO ¥ rkha DUNt c 8T BROVEKe of tHOSSour
shoul d be taken into consideration in the HPAs 143 to 15 146. Thus, a

| ow per§or mapp@sanphifiey ¢as b@n&'S%dleFt?ransmltHE&‘ Weanwhiel etré‘thlQ'ﬂ-
performance anplifier can increase the efficiency of the HPA

controlling agRldifdLad Pfet ing switches 1T 1t R HAAS, Al al{l{@ngx?gehﬂagh‘f01
first stage as in the first and second enbodinents, high performance

and efficient, 34 HPAs are required, because the anount of electric
power outputted fromthe antennas and the anmount of electric power

reduced in the circils %h?uig %efﬁgﬁghgfiegﬁogl%itgm@'yﬂgk?&f seiggtion

per formance and eff|C|ency o} e thir

ngever thepwpéiég)ggi Qggq H%Jy%(%guﬁht1me slot for the system 1 and
10 system 2, that is, the "ANTENNA SELECTION" process shown in
FIG. 12.
Referring to this flowchart, only the different
aspects from the flowchart of FIG. 8 are described below.
The different aspects include the switch control by the
15 selecting unit 332 in the transmission time slot as shown in
FIG. 12 (step 141). Thus, radio transmission is conducted
using a different transmission antenna selected by each
switch for each system.
It is preferable to control the switches in each
20 transmission time slot, so that electric power will be
supplied only to the HPAs connected to the system selecting
switches 153 to 156. 1In such a case, the selecting unit 332

controls the power source of the HPAs in line with the

system selecting switches 153 to 156. By doing so, the
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performance and efficiency, because one HPA is provided for one
ant enna. Furthernore, since the HPAs performanplification
after antenna selection, the third enbodi nent has the 5 advant age,
coupled with the systemselecting switches 153 to 156, in that the

better isol ajsperbakerenr dhad raggatsgi on systens can be achi eved.
[ Fourth Enbodi ment] FIG 14 is a block diagram show ng the

main parts of 10 ThBesghhlGhuFE 0F 3 HRASKEa $EakkgR 1400 :pdoté@ QW thhirg
enbodi nment of the present invention. he base station

400 i s nade nt | n a
frequency) u%'x?}taefié%@n% maﬂf?nf%rﬁnggﬁgge%%rv?éﬂu%%%@ bﬁﬁlrt[ah@:cf( za".g‘%ise%and

uni t. The ééconﬁaéﬁb%tdque‘}&s4oometrﬁ YU Hds ae“%p"ﬁ‘atzcﬁ?%d’@ dtheeresiéé’%P?l:“g

four antennas so as to radi o-communi cate Mﬂt a urality of

stationg i nv\}?SﬁT@W{E@ {QQQ‘PS S?Q%\r/gn af Exn bs the, dP4% }162 sel eg | ve?y

selectlng S unit conprises ant ennas

used for ”apﬁmege%%tf 1§0thed'fvf3zrsftiht¥ndb§@%.’091 %M%&?@M%E’ L0, 4PRaLor

al | owi ng passa nal’s in e comuni cati on anten

sel ecting 410 for, co t transm ss nal s_ of
each system %e%ﬁggaaég?h% angrz%nss%’%nty?nepcl Q?d (ln ar%p!l?@y n% i

46 noise). As the outputs of the HPAs are lower, less power is

used in this embodiment in comparison with the first and
10 second embodiments. Since the radic wave outputted from
each of the antennas 101 to 104 is predetermined and only
the transmit-receive selecting switches 111 to 114 are
provided just bhefore the antennas, only the amount of power
loss should be taken into consideration in the HPAs 143 to
15 146. Thus, a low performance amplifier can be used for a
HPA. Meanwhile, a high performance amplifier can increase

the efficiency of the HPA by controlling amplification.
If the HPAs are arranged in the first stage as in the
first and second embodiments, high performance and efficient
20 HPAs are required. because the amount of electric power
outputted from the antennas and the amount of electric power
reduced in the circuits should be considered in determining
the performance and efficiency of the HPAs. In the third

embodiment, however, the HPAs do not need to have high
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transmt-receive selecting swtches 411 to 414 for sw tching bet ween

transm ssion and reception, |ow noise anplifiers 415 to 418 for
anplifying input signals inputted via the band- pass filters 405 to
408 in the reception tinme slots with 5 | ess deterioration in CNratio
(carrier to §gfs6rnahce ahlCefficidi? PochiPUl ofibIRRR RAVRY Jvii dSECE ¥ET
noi se tenperature), i solators 419 and 420 for all ow ng passage to
transm ssi ONgne ants&hgmal s in only one direction, dividers 421 to 424 for
di viding i nput signals of each antenna after anplification 10 into two
systems, |owpass pfithEkRord2S s3Ade 4Re fHPAs perfroﬁrgg@'&rﬁication
hi gh- frequency spurious that is an unwanted wave cause uring

operation al t ri ece y ¢ C n, d
e o PES2P | aBeRT! BEIRNACICCR Y it S SOUEL L R0

transn1§s'Onaé@XﬁEaFectcoupled w1t2bgm% s@@%%%ﬂ@el%@ﬁ%ﬁdrgkléwme hly?'gﬂe

an ant enna I Ng SW tch SW t'ches transm ssion si gnals O

system bet We?é‘son';}{ LGNS, 41%‘?.@99 qg%la%rptrgq{etaipéeerpnﬁhe trans% % he

switch 410 swtches transm'ssion sig Sy &S bet weén

only antennagﬁgggmgnga%O%e\ggﬁhépég structure, it appears as if
e

only two of our ant énnas re used in each system but, as
described later, all the four antennas can be used by |ncorporating
t he switching of a cross switch 460. Here, it should be noted that

de angﬁgggtﬁagggtdq%l ep in two systens, and that the antennas

FIG. 14 is a block diagram showing the main parts of
10 the structure of a base station 400 of the fourth embodiment
of the present invention.

The base station 400 is made up of an antenna
selecting switch unit, an RF (radie frequency) unit, an IF
(intermediate frequency) unit, and a baseband unit. The

15 base station 400 performs transmit-receive diversity using
four antennas so as to radio-communicate with a plurality of
mobile stations in the TDMA/TDD frames shown in FIG. 1.
The antenna selecting switch unit comprises four
antennas 401 to 404 selectively used for transmit-receive
20 diversity., band-pass filters 405 to 408 for allowing passage
to signals in the communication band, antenna selecting
switches 409 and 410 for connecting transmission signals of

each system to antennas in the transmission time slots,
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401 and 402 (or the antennas 403 and 404) cannot be used at t he sane

tinme. The RF unit processes each carrier wave for the two
systens starting fromthe RF signal stage to the IF signal 5 stage (or
fromthe IF signal stage to the RF signals stage), usi ng | ocal
frequency 5'99§h§m$meJJé¥95*4e§¥8£@ﬁ&'Eﬁﬁtches 441 t9 432 FB@ é%@tc@ﬂ%dﬁ
the systens is structured around a receiving unit 431 and

transmtti ngb'é@'wtee‘p%ta%'nh%éf@n and r MESE1 bR, smuclwaee aﬁgwec%laers 415
receiving unit 432 and a 10 transmtting uni { 434.

requencies o y1g B anp1 E¥Thlesiatls Wigsa 25130 qt%%% ahea dew Bange

by PLL control 4 and rep at the sane tine as

the CrB%is g‘ﬁe&é% N49f 1he §pass :f"“cﬁﬁhr%%%hﬁaﬁéféo@qg o ABhts with
In the RF unit sighals are I nputte rom al’l our antennas
into the recgl " Bl e s SN CXMETLELL o (oarl ThE L; £b998! 32 W ¢ dDe
i nput signal eve ea enna 1 s asur he neasure val ue

off the Tnput gignalye 4npud YRILLE QULRHILSALLA NS Yol PO UOkL, égguvr'e% an

Al D convertlng uni or antenna se |on

transmt-rec di ver ransm ttin uni t 3 c erts

| F signals sgnt %Tarté)nﬂ 4'515% ;E%%ntfé RF 51 g’tﬁé g Passage °ra%rs‘ﬁ1n§'§“| gnsmand
out puts them_to _the antenn | ect uni t,s Vi the PA 427,

| ow pass fil fafn f;{? Afd (f oife Qg(’flea?t 01r°n4'19"“'fzh1 recel it ng unll%‘“4132f %hd

t he transnlttuqulng

and.
ki
se

input signals of each antenna4%fter amplification

10 inte two systems, low-pass filters 425 and 426 for
restraining high~frequency spurious that is an unwanted wave
caused during operation along with a carrier wave necessary
for communication, and power amplifiers (HPAs) 427 and 428
for amplifying signals up to transmission level.

15 In the antenna selecting switch unit., an antenna
selecting switch 409 switches transmission signals of one
system between only antennas 401 and 402. Another antenna
selecting switch 410 switches transmission signals of the
other system between only antennas 403 and 404. With this

20 structure, it appears as if only two of the four antennas
are used in each system, but, as described later, all the
four antennas can be used by incorporating the switching of
a cross switch 460. Here, it should be noted that one

antenna cannot be used in two systems, and that the antennas
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unit 434 operate in the same manner as described above. The I F
unit processes mainly nodemunits 451 and 452 starting fromthe IF
signal stage to the baseband signal stage (or fromthe baseband
signal stage to the IF signal 5 stage). In the IF unit, a
judgi ng unit4845aadd 4@ 2coldr dlheindttennas 446 perd dfdseal&cibonbeonked at
over the diversity antennas. In each upstream (reception) tine
slot, the judfengame timmit 445 determ nes the highest, the second

hi ghest, and the 10 third highest anong the input signal levels inputted

from the recefThieN®RFUNIAI¥#33r¥asikhe ALxKopyeEieRd wivid #d8. thEhawo
judging unit 445 then determnes the first antenna that has exhi bi ted

the highest pppylensi Gedri enel frbhe t3RCHE Q0§RBNAstage thathdasrexhighisied
t he second hi ghest input signal level, 15 and the third antenna that has

exhi bitgd thgthlgier d ol ¥Rt the IF #ﬂHﬂHlEEEHE$ t 8VEhe ﬁpesﬂéﬁalgfskg%e)

hi ghest i nput signal | evel and the first antenna, and the second

antenna are 4188Rg localOUt PEHEACES 4 HEREMBNts §£EUIAS OPLRE SPALRRL 1%':1
446. Li kew se, the judging unit 445 determ nes the highest, the

second hi ghegh,itsandd hed 4. h'@bgsﬁfaHHQQSEQQéH¥ﬁ¥gEgkructureﬁ”ﬁ?%und
signal levels inputted fromthe receiving unit 432 via

converting URi t e444.ving N { HAPE N0 HBI & ééﬁns&h%&xng un19e§§§”19ﬁ§1%h%h

first antenna that has exhibited the highest I nput signal [evel
second antene@hkgat1Qass€¥GE@hE%q around a receiving unit 432 anégza

i0 transmitting unit 434. The local frequencies of the PLL
synthesizer units 435 and 436 are determined by PLL control
units 437 and 438, and replaced at the same time as the

cross connection of the cross switch 460 mentioned later.
In the RF unit, RF signals are inputted from all the
15 four antennas into the receiving unit 431, and converted
into IF signals, while the 1input signal level of each
antenna is measured. The measured value of the input signal
level 1is outputted to the judging unit 445 via an A/D
converting unit 443, and used for antenna selection in
20 transmit-receive diversity. The transmitting unit 433
converts IF signals sent from the IF unit into RF signals in
transmission, and outputs them to the antenna selecting
units via the HPA 427, the low-pass filter 425, and the

isolator 419. The receiving unit 432 and the transmitting
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t he second hi ghest input signal level, and the third antenna t hat has

exhi bited the third highest input signal |evel. FIG 15 shows an
exanpl e judgenent result of the judging unit 445. In this figure,
the ranking of input signal 5 | evel s in each reception tine slot is

shown with respectsis or{)erattehgnt ‘é@}é:agﬂxﬁ;m?’?\ﬁ§ 11 %ﬂﬁgﬁ%%egbzm TDD

franes. t hough the rankin rom-t rst to e el I'S shown

in the figure, the jwim.ﬁw&% #78:888% o Qnatdﬁ)lei %@@e:gglsx%{értms 3%1;[}&&1%%

and second in each systemin the case where
th ft iLtoJd t 1 Y|
chocs | Svel YRRV EAE R L8e MBI pead® 861 BT N0 06N Wik ey

hi ghest | evel, because
same i nput signal I%vel

ong_of .the first antennas has, {o change
to the second ~29° 3ﬁtgﬁﬁ§ tﬁ% gasebaﬁ%l%ﬁ%%% F2586ﬂ9ﬂ1?$%e?§(ﬁfg$ﬁg
controlgﬁnit 446 i ssues an instruction to convert the input signal
corresp dirmf?%g?%é first antenna determned in the receiving units

431 and 432 from RF jntg |F,.i dance. i th . ud t of the .
fudging unit 445 2 the TP R PECCR RIS ng: e AR SRR PO Red CRiE

setting of the_cross switch 460, and,the antenna, sel ectjng sw tches
209 andt48 P T FOEBCBPASTTE R (907 RECF uAGEReritEe Sbi YRF 1 LA PACATRES -
each of the systens aving different carrier waves (With the ,bafeband
signals of the TDVA {it o2 b pgshfiead 4 &e%ﬁatd?é‘ time slot. the judging
50 uni’?etlt{'g Jeh’t?esrg?gggr gﬁl ?g%ggtqpttlhrgu?e%%%dc’fhitghhees]:g?rand the

10 third highest among the input signal levels inputted from
the receiving unit 431 via the A/D converting unit 443. The
judging unit 445 then determines the first antenna that has
exhibited the highest input signal level, the second antenna
that has exhibited the second highest input signal level,

15 and the third antenna that has exhibited the third highest
input signal level. The data of the highest input signal
level and the first antenna, and the second antenna are then
outputted as Jjudgement results to the control unit 446.
Likewise, the judging unit 445 determines the highest, the

20 second highest, and the third highest among the measured
input signal levels inputted from the receiving unit 432 via
the A/D converting unit 444. The judging unit 445 then
determines the first antenna that has exhibited the highest

input signal level, the second antenna that has exhibited
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ant ennas. More specifically, in each downstream (transm ssion)
time slot, the judging unit 445 checks whether the two first 5 ant ennas
determined in the previous upstream tine slot corresponding to
the present downstreamtinme slot are i dentical or not. .

| f they are nate sdennddiglestt heyvareignadohgvedi.r and the (tthhiedantedna
t he antennas 401 and 402, or the antennas 403 10 and 404), the swtch
setting is thantrhhkedxisibitédt the thirddififgdient dmpertnasionadachevel.
systemis used as the first antenna for transm ssion. | f

the two firsFIi@t enhashawes | d8Ntd:AMp 1 Or juHGE AT resull rdPhthpaijudiing
antennas (not a wong pair of antennas), the 15 hi ghest i nput signal

level of theumidul agson siignathiie tHpgure, WSt @Ak iirfg copal epuwi tdidhel
hi ghest i nput signal |evel of the nodul ation signal in the system 2.

The secend ongvilrdl in eacBNteBRAtiorsal B6d gl dor i § henbRdukatiton o Woat 06
the system with the higher input signal level, while the first

antenna 20 thd Sts@l €6hed ifedr 4hE dPdUlAl kR H @Al &f  tiRRDITSS ssfrsmm
The switch setting is controlled so that transm ssion is per f or med

using the rem%dwﬁaahen@a%kmg from the FN§sRASEDaPHeUBLLHGYTINd SERofRE
TDVA processing units 471 and 472, and the cross swtch 460. The TDVA

processing iy the figure, the judging unit 4%% need to detéﬁﬂﬁ§b4gﬂly
and 472 inputs and out puts baseband signals to I F unit In each

time slot, SQﬁJ“%lPQ@”HWd“ﬂé&anaﬁﬂ1é%éwdsystem in the case where two

10 systems exist. In the case of two systems, it is necessary
to determine the second highest level, because if the first
antennas of both systems have the same input signal level,
one of the first antennas has to be changed to the second
antenna.

15 In each reception time slot, the control unit 446
issues an instruction to <convert the input signal
corresponding to the first antenna determined in the
receiving units 431 and 432 from RF into IF, in accordance
with judgement of the judging unit 445.

20 The control unit 446 also controls switch setting of
the cross switch 460, and the antenna selecting switches 409
and 410, in accordance with the judgement, so as to allocate
each of the systems having different carrier waves (with the

baseband signals of the TDMA processing units 471 and 472
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fromthe plurality of nobile stations will be in synchroni zation with

the TDMA TDD franes. 5 The cross switch 460 situated between the
baseband unit and the IF unit switches between strai ght connection
and cross connecti on under the control of the control unit . 446. Wth

the cross cobaéeti onhet we thasiradxd sitgnaltshd r cswt imum t heeTDVA ptbheessong
units 471 and 472 are interchanged 10 before the nodemunits 451 and

452. In theagésanafs .Cross connection, as t he carrier

frequenci es are also i nterchanged, the [ ocal oscillating
frequencies are Mored nipychbingell bef Oheehbd BowneuwHdah (i dwsHBdsane)
438 by the control unit 446. Thus, after the baseband signal

15 transm g3henslotthe t HOUhRy isbd aldi 45 rehRckBewhbbhesi gRal two first
generation and ending in the RF signal generation can be

interchgngedantennas deterl{aed6 ishowhet NBreflieeld ORpe@itdad kadeC 8fl ofthe
control unit 446 with respect to the switches 409 to 414, 20 and t he

Cross sW tche48Q ¢gh BAEInE 2SN 95d Obd §Bn 8! Odownstream timel NstBitS are

figure, the colum of "ANTENNA SELECTI ON' shows sel ection results of
t he control yabht@ggymgp rgepect to the transm ssion antennas of the
system 1 and system 2 Pairs of sel ected antennas excl ude the

conbi nation of the 1f they are not identical, and the¥ are a wrong pRdife
ant ennas, the conbination of the antennas 401 ‘and 402, and the

o e LT SRS oA Tk 4 or ol SSTIAIE 05

10 and 404>, the switch setting is controlled so that a

different antenna for each system is used as the first

antenna for transmission.

If the two first antennas are identical, or they are

a right pair of antennas (not a wrong pair of antennas), the

158 highest input signal level of the modulation signal in the

system ! is compared with the highest input signal level of

the modulation signal in the system 2. The second or third

antenna is selected for the modulation signal of the system

with the higher input signal level, while the first antenna

20 is selected for the modulation signal of the other system.

The switch setting is controlled so that transmission is
performed using the respective antennas.

The baseband unit comprises the TDMA processing units

471 and 472, and the cross switch 460. The TDMA processing
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| ogic of the control unit 446 with respect to switches 409 5 to 416, and

460, that is, the selection command contents of the select signals
outputted fromthe control unit 446 to those switches.

Al phabetical characters "A'" and "B" indicate the output term nals
of the antenqaizel aqtli agd 472 iwdecdhesn 0ot 41Pasébphdbetigaalls to the
characters "a" and "b" 10 indicate the input termnals of the
transmt-recefvanit in Selcctiing SWd€heso 4lHat cdddushewnibn Ba®a ¥4 athe
chart in FIG 16 shows only "a" in the colums of the switches 411

to 414,  beecayse th@m)blu:ta(ﬁﬂﬁfns%'fon mob$le PHHOI 1B will be in
Alphabetlcal characters "S'" and "C' indicate straight 15

connecti on anqnGHISh CANDEGHI At b QINCCEDME) YDD Frames. FIG 17 is a
fl omchart showi ng the antenna sel ecting process performed by the

control gunit 446 W i o eéP@EE tsQntch 45be MM 8OEwsY QRS bAskRang
domnstreanltlne sl ots, the "ANTENNA SELECTI ON' process shown I n

FIG 16 20unic and RGN Iﬁec‘@m U i d 4 IGE T L0 e J 0L B We's A4S

in a reception time slot e control unit 446 determ nes

transm ssi on g § OF o 8360 £ %31 619 é‘rtbfr‘et E@H%’Po%s'ﬁq“ the cﬁo}xé?‘éls' ulit

corresponding to the reception ti I'TE S ects t eterm ned

transm ssi on enng. r c st e 3
o o B A SR LR BBOR DY “nnmmw tﬁ*@s sebaﬁdaﬁagnaéﬁefrﬁ
are both occ |ed th res i | of é 71) h QR r%h
unit 446 conggﬁesTb&A gfﬁceﬁﬁlgg %nﬁﬁﬁtngand? Vel he§s§§ emaf %|1
the 10 before the modem units 451 and 452. In the case of cross
connection, as the carrier frequencies are also

interchanged, the local oscillating frequencies are
interchanged before the PLL control units 437 and 438 by the
control wunit 446. Thus, after the baseband signal
15 transmission, the routes starting from the IF signal
generation and ending in the RF signal generation can be
interchanged.
FIG. 16 shows the selection control logic of the
control unit 446 with respect to the switches 409 to 414,
20 and the cross switch 460 in each transmission time slot.
In this figure, the column of "ANTENNA SELECTION"
shows selection results of the control unit 446 with respect
to the transmission antennas of the system 1 and system 2.

Pairs of selected antennas exclude the combination of the
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5 hi ghest input signal level in the system?2 (step 172). | f
t he highest input signal level in the system1l1 is smal l er, the
judging unit 131 all ocates the antenna that shows the hi ghest i nput
signal level in the system1 as the next transm ssion antenna for the
system 1 (stepmé73pteninfas, lGhe tdumbinansonssifonheantnernmadet®l nanéd402,
tenporarily in the system 1l is the antenna 401 or 402 (step 172:

Yes), the and theteonbdinthdton e tHhanthighes 40hpatid $6gnalThéevel umaf
t he antennas 403 and 404 in the system is allocated as the

transm ssi onof anSENMTA NG WERPANTERNA SELECTING SWEDSH'SShQWws khe edh€nba
determ ned tenporarily in the system 1l is neither t he antenna 401 or

402 (step 178sghie) o ft kheaand @Bo L hah iRat46 with heeBbeber tionpwi sdWeal 409
| evel of the antennas 401 and 402 is al |l ocated as the transm ssion

antennas (st epo148F., and 460, thatfidhethé 0heBEcikiRM! coindddd | et ehBst BE
systeml is 20 not smaller, the antenna allocation is perforned in the

sane MBABET0 IOEPS 1 § HAL st 3% tIHACESS | BE 0Bl daYe f@éni’f‘@lsﬁitzetm@lﬁ to
and system 2 is reversed (steps 177 to 180). control

unit 446 thRPseSekQGitT hdde E“deﬁﬁﬁgtlcal @@E@@E%%Jé" *ﬁe syghenm g~
and system 2, respectively, as the 54

transm ssion; gpteaRas the! NSuPsKL tEBPRThETISONOE] ”?héloatnte na (SLEOB1AL
The following is an explanation of the operation o %e base station

400 of the fQHEEQh%@b%%%h@YbDQ WNehabet SLLHCEHLE BT (4GSOTd PeLy gboye,

with reference to the exa
10 indicate the input terminals of the transmit-receive

selecting switches 411 to 414 shown in FIG. 14. The chart
ﬁn FIG. 16 shows only "a" in the columns of the switches 411
to 414, because only transmission is performed.
Alphabetical <characters "S" and "C" indicate straight

15 connection and cross connection, respectively.

FIG. 17 is a flowchart showing the antenna selecting
process performed by the control unit 446 with respect to
the system 1 and system 2Z in the downstream time slots,
i.e., the "ANTENNA SELECTION" process shown in FIG. 16.

20 Upon receipt of the judgement of the judging unit 445
in a reception time slot, the control unit 446 determines
the transmission antenna for each system in the transmission
time slot corresponding to the reception time slot, and

selects the determined transmission antenna for each system
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ranking of the input signal levels showm in FIG 15. In the
first exanple operation, the first slot of the system 1l and the first
slot of the system 2 are used at the same tinme. In the upstream
slots, the receiving units 431 10 and 432 receive signals,. neasure the

i nput | evel oh a¢dech transmésghah, tdme culteut RSSI signals. The
judging unit 445 judges fromthe RSSI signals outputted fromthe
receiving units 431 I&nd 433 ywtiexl Brdedirneystem 2 hasetbhethi ghesp iietputn the
signal level. The judging unit 445 15 determ nes that the antenna 401

has the hi ghestesientutt isignel ot (stebeudll)i,n tihe st lumhtd 466 avm@urtes
404 has the highest i nput signal level in the system2 as shown in

FIG 15. Thehe hightggi nhpintt s44madiheDe@ulpliss 8heudgan®sh 3i ghatht aide
control unit 446. 20 Upon recei pt of the judgenent signal, the

control 5 highes 14 £00t Qb nalihg igiSSisW h6hs 8@ 0 2t haft dhel aps enna
104 and 402 will be allocated to the system 1l and the ant enna 403 and

404 will be allocatad tthd hei sysseMidpudn@ignal Ltadl the @H&eﬂﬂat%% actidg
switch 409 will select the

antenna 401 grd Ihe antRBNS &BY BeLT AG 1M 18D %leMddeéek%t antennEhQ‘_hat
ant enna 404. Accordingly, transm ssion signals of the system1l

oo o 082 WAL ot B A SSETI B0y o 3 31
switch 409. pext transmission antenna for the system 1 (step 173). If
i0 the transmission antenna determined temporarily in the
system 1 is the antenna 401 or 402 (step 172: Yes). the
antenna that has the higher 1input signal 1level of the
antennas 403 and 404 in the system is allocated as the
transmission antenna (step 175). If the transmission
15 antenna determined temporarily in the system 1 is neither
the antenna 401 or 402 (step 174: No), the antenna that has
the higher input signal level of the antennas 401 and 402 is

allocated as the transmission antenna (step 176).
If the highest input signal level in the system 1 is
20 not smaller, the antenna allocation is performed in the same
manner, eXxcept that the processing order for the system 1

and system 2 is reversed (steps 177 to 180).

The c¢ontrol unit 446 then selects the allocated

antennas for the system 1 and system 2, respesctively, as the
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Transm ssion signals of the system 2 al so pass t hrough the cross
switch 460 without interchange, and are then transmtted fromthe
antenna 404 selected by the 10 antenna sel ecting switch 410.

In the second exanpl e operation, the second slot of the system 1 and
the second sltotangmiseiepstahennge dvedt g next thensmiestiome.tifpeslot
second slots are denoted by RX2 and RX6 in FIG 15. As described
above, the resdias il bhits 431 and 15 432 receive signals, neasures the
i nput |evel, and outputs RSSI signals in the upstream sl ots.

Firstly, the judgi fthainf¢lldgipaddes amhickp hatehnan of thmsopheahiighesif

i nput signal level fromthe RSSI signals fromthe receiving units 431
and 432. The ghedgbageumsittatdion 200 odet ehei fesidiiat ehheddmieartnahd9inbastidie
hi ghest i nput signal l evel in the system 1, and the antenna 401 al so
has thes sthriwghiest e aspdéssirdbald ladwale | witie syBéeende téhehjeudgiangple
unit 445 then outputs a judgenent signal to the control wunit 446.

56 ranking ofl nhehiispertbadigrent , 1 bovkser howmansm BB onl 5i.gnal s
cannot be outputted fromthe sanme antenna. To sel ect different

antennas, the fol |l owWma s oEE0sit eoxampleil Sppehtapmedt hfed Fltrlayt, stier b Hheiss
i nput signal levels of 5 the input signal |evels received in the system

1 and systemsystem2l aigdCehRafedstand othich systeps bas Rherkoweled itthe
si gnal | evel is determ ned.
same time. In the upstream slots, the receiving units 431
10 and 432 receive signals, measure the input level of each
signal, and output RSSI signals.
The judging unit 445 judges from the RSSI signals
outputted from the receiving units 431 and 432 which antenna
has the highest input signal level. The judging unit 445
15 determines that the antenna 401 has the highest input signal
level in the system 1 and the antenna 404 has the highest
input signal level in the system Z as shown in FIG. 15. The
judging unit 445 then outputs a Jjudgement signal to the
control unit 446.
20 Upon receipt of the judgement signal, the control
unit 446 controls the cross switch 460 so that the antenna
104 and 402 will be allocated to the system 1 and the

antenna 403 and 404 will be allocated to the system 2, and

that the antenna selecting switch 409 will select the
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In FIG 15, as the antenna 401 havi ng the hi ghest i nput signal |eve
shows a | ower input signal level in the 10 system 1l than in the system
2, priority is given to the system 1 having the | ower input signal

| evel with respect to t he antenna 401. Thus, the antenna 401 is

al l ocated to anfeenna 40bysténtie Hovever,saltcarisw ssiicnhadldnne T delect
sel ected for the system2 is yet to be determ ned, and the antenna
15 sel ecti arhd oantbensy40dm 2 i s conducted as fol |l ows. The
judging unit 445 determ nes whi ch antenna shoul d be used for

transm ssion of the BystediRglieretrahemiBpibon signsignadf | ewrl ssgbewm i D
FIG 15 are used as a basis. In the system 2, the input signal |evel

of the antenneadid?thsotibd tHe cildgheshivext 460 thiec Rt enDat 0L haad, i Snd
t he antenna 402 has the third highest |evel overall), and therefore,

t he 5 anteeatBer ity dnksbt 5€4e¢teth the antenna 40IWeV€lectba PY ePRA
402 cannot be used here, because it is allocated to the system1

conprising thentBnd2delbheing switch 409. 57
| ow- pass filter 425, the isolator 419, and the antenna sel ecting

swi tch 490. Transf§681@nN0kY gnlall § S SFECRISA ¥ e i€ £ healasn(; ENds s
allocated to the other system conprising the HPA 428, the 5 | ow pass

filter 426, dieoudBOkRleOler R0, sandchl N0 2RE €ABAL 1nte§%ﬂ§ﬁ§bngéﬁﬂt§pe

410. The judging unit 445 determ nes that the antenna 4

(the seventh WfeRl l0r{@smibechi 0PLSH 1 PRY ShO00Rhal S¥@h NEXfected by the
10 antenna selecting switch 410.

In the second example operation, the second slot of
the system 1 and the second slot of the system 2 are used at
the same time. The second slots are denoted by RX2 and RX$6
in FIG. 15. As described above, the receiving units 431 and

15 432 receive signals, measures the input level, and outputs
RSSI signals in the upstream slots.

Firstly, the judging unit 445 judges which antenna
has the highest input signal level from the RSSI signals
from the receiving units 431 and 432. The judging unit 445

20 determines that the antenna 401 has the highest input signal
level in the system 1, and the antenna 401 alsoc has the
highest input signal level in the system 2. The judging

unit 445 then outputs a judgement signal to the control unit

446.
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to the antenna 402 in the system 2. The judging unit 445 10 then

outputs a judgenent signal. Upon receipt of the j udgi ng signal,
the control unit 446 controls the cross switch 460 so as to sel ect

t he antenna 401 for the system1l and the antenna 403 for the system 2

in the downstream In t#HioOtembolBment, howW¥vér|[edddnstiles aBhendagnals
selecting switch 409 sel ects t he antenna 401, and the antenna

sel ecting swigho4lBe outputlartsréhernst @ 40dtenna. I'n the
third exanpl e operation, the third slot of the system 1l and the third

slot of the systemBoas@1e6€ddi2PerefitMNHhEARPQAUS! he following précbhfre
upstream slots, the receiving units 431 and 432 receive signals

transmtted, ; LAGYER i | nFIUitrs%BiF'a| the hidi®tSin a@ds%tn&ltt 1F§§é1s of
signals. The judging wunit judges fromthe RSSI signal

out putt d fromt hgoLeCeiiinAg 1 1 d th . 5
units 431 and 432 whi chl\gr?tennaevheass trhec?t%‘éﬁestml npl?t ssylsgneaﬂf L awd T‘YStem_

' the four (3 EXBTBhERARSIRt 130 BN N8l ShOhal cho 104idle S EML 4709

the third slot of the's stem S|rrutaneou use

conmuni cati o Thes ts are indicat ed by "RX3" and "RX7"
in FIG 15. gs 8ésqg Qie(:fm[rr&j”?é(gbove the receiving units 431 and 432

receive signals, y, gRASU[E LG 1ORU . AAlal 3%8! Sha fPHg OWHRM L RERL e ¢

signals in

input signal level shows a lower input signal level in the
10 system 1 than in the system 2, priority is given to the

system 1 having the lower input signal level with respect to

the antenna 401. Thus, the antenna 401 is allocated to the

system 1. However, a transmission antenna to be selected

for the system 2 is yet to be determined, and the antenna
15 selection for the system 2 is conducted as follows.

The judging unit 445 determines which antenna should
be used for transmission of the system 2. Here. the input
signal levels shown in FIG. 15 are used as a basis. 1In the
system 2, the input signal level of the antenna 402 is the

20 highest next to the antenna 401 (that is, the antenna 402
has the third highest level overall), and therefore. the
antenna 402 is to be selected.

However, the antenna 402 cannot be used here, because

it is allocated to the system 1 comprising the HPA 427, the
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t he upstreamslots. 10 Firstly, the judging unit 445 judges from

t he RSSI signal outputted fromthe receiving units 431 and 432 which
antenna has the highest input signal |evel. As shown in FIG 15,
the judging unit 445 determ nes that the antenna 401 has the highest
i nput signal leswatadrot Hlilt dihe 4bst emmhe 15oladwd sdfem 2nd Thiee | wdgi emyna
unit 445 then outputs a judgenent signal to the control unit 446.

In this enbodieisaxdt, idwwewét cht 4®0sane ant enna cannot be used for both
systens to output transm ssion signals. As in the second
exanpl e, the procedWezaasttigbed 20 isdehewess ey f apnedssuccessiatel ynnas
Firstly, the highest input signal levels of both systens are
conpared, anMdcdtegstemthe othas R&HaWeEonPPik iTig0ite | BPRI 428, the
j udged. In the case of "RX3 : RX7" in FIG 15, as the highest

i nput siggnal Jowebadd G SYSt APE2, | $HOWEE AR NR2BYSI @AW the antenna
59 1, priority is given to the system 2 having the | ower

i nput Sdiedt {eyebwik kR 4epect to the antenna 401. Thus, the
antenna 401 is selected for the system?2. However, a

transni ssion antennyid pedsehechad tf Aus e sysh ened tﬁaxetth&anttéqnb@ 403

determ ned, and the antenna selection for the system i s conducted
as follows. (the seventh &€ 4 UH9i REsUPLE Méh@%tterzwaﬁcs Mym angd eel8next
shoul d be used for transm ssion in the system 1. Here, the input

signal level s Shoye bRtEh@a M0 2r ¢nUsed Ay ORSLS. IThd PPudging unit 445
10 then outputs a Jjudgement signal. Upon receipt of the
judging signal, the control unit 446 controls the cross
switch 460 so as to select the antenna 401 for the system 1
and the antenna 403 for the system 2 in the downstream

slots.

15 As a2 result, the antenna selecting switch 409 selects
the antenna 401, and the antenna selecting switch 410
selects the antenna 403,

In the third exanple operation, the third slot of the
system 1 and the third slot of the system 2 are used

20 simultaneously.

In the upstream slots, the receiving units 431 and
432 receive signals transmitted, measure the input signal
levels, and output RSSI signals. The judging unit 445

judges from the RSSI signal outputted from the receiving
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10 system 1, the input signal |level of the antenna 403 is the

hi ghest next to the antenna 401 (that is, the antenna 403 has the
third highest |evel overall), and therefore, the antenna 403 is to
be sel ected. Unlike in the second exanple, the antenna 403 is
not 15 aldwiesedl3toahle43amehivdt emtanntahdaanttdrend idllest st signal
transm ssion is conducted through the antenna 403 in the system 1,
and t hrough 1éeefntenna 401 in the system 2. Here, the control
unit 446 controls the cross switch 460 so as to transmt signals

through the antennaid03hien £&€r t RO exaditsileeNdder @84 o)l oG the rdnteing 461
in the system 2. In the case where the systens are

interchangedcféhadystem 11 Sandhemtemia #031and 434 ame Usedtle®d 2 are
transm ssion in the system 1, while the antennas 401 and 402 are

Use? f |05 s imul E@RSHLSSI Pk Bt rf%rs}’csthﬁ:ﬁ‘ﬁg)cattri%nqont'rﬁbs!dnitth i‘Hﬁleots
control s

control uni tg, ¢3{nang 43 thﬁxst-h@nwa@@m'ssmnme 151.1 equened £5r 9bolihe
transmtting units 433 and 4 comply wwth the interchange.

By doing so, 5{}@9“9{‘1‘% €%ece 1v1r§?/€”’u‘?ﬁ&%ﬂdl}§9 tohd h%3r2‘35?§€fe'1\(r% C@P@H?H

can be transm tted. transmssion signals from

system 1 axﬁeasuﬁ§535%nqmggéx%fgm ngegg?s?nﬁﬁﬁn%%ﬂgﬁﬁfﬁ§bﬂQ§1g£Q?sPEh

synt hesi zer unit out put's a oca frequency so th

frequenci es t signals will correspond to the slots
of the systeﬁ$i Q%ﬁeﬁ?ﬁ%ﬂi?égglon signals from 10 the system 2 are

transniéted througthpgt%@Renpﬁg ﬁgﬁg%W% unit 445 judges from the RSSI

signal outputted from the receiving units 431 and 432 which
antenna has the highest input signal level. As shown in
FIG. 15, the judging unit 445 determines that the antenna
401 has the highest input signal level both in the system 1
15 and system 2. The judging unit 445 then outputs a judgement
signal to the control unit 446.
In this embodiment, however, the same antenna cannot
be used for both systems to output transmission signals.
As in the second example, the procedure described
20 below is performed successively. Firstly, the highest input
signal levels of both systems are compared, and which systenm
has the lower input signal level is judged.
In the case of "RX3 : RX7" in FIG. 15, as the highest

input signal level of the system 2 is lower than the system
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402, the PLL synthesizer unit 435 outputs a |ocal frequency so t hat
the frequencies of the transm ssion signals wll correspond to the
slots of the system 2. In the fifth exanple operation, the
fourth slot of 15 the system 1 and the fourth slot of +the system
2 are Bl npktandaysliy ySadckd afo COREUSY88bM0A. hERdae ftdiy tlhhwd Ot Snput
are indicated by "RX4" and "RX8" in FIG 15. As described above, the

receiving unsignd3l laswb ¥U3RichCaiap St PnaloS,.the ant@BAIUr4A0 T he My, styeal
| evel s, and output RSSI signals in 20 t he upstream sl ots.

The judgi ng #Atbnd4S 200gess f @MddidRSSlo:Si gRal Ssystem fZ70m tHeweeeei,vi ag
units 431 and 432 which antenna has the hi ghest i nput signal

| evel . As tshawmisisidd Gnteibrhat€ be selbudgldngdtnltthéﬂsﬁzs@meﬁ thayethe
antenna 402 has the highest

input signal theyel dietdiei Sy$t eahd. tard ddadnides aPbeRR8nd Qb the @ﬁﬁt&ﬂe
hi ghest i nput signal level in the system2. The judging unit

then out puts;jydoenent, Sahals £911hgs. control unit 446. 5
However, because of the structural characteristics of thi s enbodi ment

described above, twWepl aRgE Sy Qh S 9GS Sdeterm 1%@”% iR %Mﬁ@é‘e@ﬂéhifior

outputted fromthe sane antenna. To sel ect different paths

the transm sgi0lged forS| §m1%9?o%0| \MHEJéwgggﬁS 1is ﬂ%rforqgﬂ% %Epﬁt

hi ghest 10 i nput signa eve iIn the system 1 1's conpared
signal levels shown in FIG. 15 are used as a basis. In the

10 system 1, the input signal level of the antenna 403 is the
highest next to the antenna 401 (that is, the antenna 403
has the third highest level overall), and therefore, the
antenna 403 is to be selected.

Unlike in the second example, the antenna 403 is not

15 allocated to the same system as the antenna 401. Thus,
transmission is conducted through the antenna 403 in the
system 1, and through the antenna 401 in the system 2.

Here, the control unit 446 controls the cross switch
460 so as to transmit signals through the antenna 403 in the

20 system 1, and through the antenna 401 in the system 2.

In the case where the systems are interchanged (that
is, the antenna 403 and 404 are used for transmission in the
system 1, while the antennas 401 and 402 are used for

transmission in the system 2), the control unit 446 controls
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hi ghest i nput signal level in the system 2, and the system has t he

| ower input |evel is selected. As the highest input signa

| evel of the systeml is | ower than the system 2 as shown in FIG 15,
priority is 15 given to the system 1 having the | ower input signal |evel
with respectthe Phé. amrtmal 4021 tFhds7 tamsl hi&nma 4D2ti $he trasehéstddn
for the system 1. However, a transm ssion antenna to be selected for
t he system 2frsapemctiese odet €he nedanamdtting whétantdhha sl ediBidonwhidil
the system 1l is conducted as 20 foll ows. The judging unit
445 det er m nesmplliychwanhenthe shimt @rchangebe uSed 8odntr amsii sif equenctika
system 2. Here, the input signal levels shown in FIG 15 are used as
a basis. In therespondiysd eéto 2 hd hedogi iwe giednhevelcof e b enhat4dd
is the 62 hi ghest next to

t he antgnna 401 (th#heins, trhasaritsanien 4@dignals HFaod he Heoukslyls tighdast are
| evel overall), and therefore, the antenna 404 is to be sel ected.

Accordingly, tthasnidgiad) WhHito W jdklgeanthainad 40 anwd sgioen shew dpbe
performed through the highest |evel antenna 404 (the fourth highest

overall), angdyauhRizér unit KBEJRRButH Gal ocker ereldhi@ neNtd @l tHBk £446
controls the cross switch 460 so as to transmt signals through the

antenna 401 Epelheneisdem i, ta8d trhmauos d 1vh a0l @ARAs493 111N cdfresbBBd to
system 2. Consequently, the antenna selecting switch 409
the slots of the system 1. When transmission signals from
10 the system 2 are transmitted through the antennas 401 and
402, the PLL synthesizer unit 435 outputs a local frequency
so that the frequencies of the transmission signals will
correspond to the slots of the system 2.
In the fifth example operation, the fourth slot of
15 the system 1 and the fourth slot of the system 2 are
simultaneously used for communication; These fourth slots
are indicated by "RX4" and "RX8” in FIG. 15. As described
above, the receiving units 431 and 432 receive signals,
measure the input signal levels, and output RSSI signals in
20 the upstream slots.
The judging unit 445 judges from the RSSI signals
from the receiving units 431 and 432 which antenna has the

highest input signal level. As shown iﬁ FIG. 15, the

judging unit 445 judges that the antenna 402 has the highest

61



sel ects the antenna 402, while the antenna selecting switch 410

sel ects the antenna 404. [Fifth Enbodi nent] 15 FIG 18 is
a bl ock diagram showi ng the main parts of the structure of a base
station 500 of the fifth enbodi nent of the present invention. The

structure of jhiiug @G MINdvel in SHOWVifek! G d8di 6hhbetnanenasninhe dpase
station of the fourth enbodi nent shown in FIG 14, except that the

20  positiopgsoft KHEnTRAMUN A SudSh 13RQ 1450 vald jbher KE 0§Fstem 2 SW AR
460 are interchanged. The base station 500 operates in the sane

manner as i nsblag fPr Y j@moedsMeffen outputs juddSREnthE LRSSV S CRALO
Is used for switching the 63

si gnal pathscgttggylﬁﬁlgrgggged either as in FIG 14, or as in FIG
18. disposition of the cross switch 460 is not

linitedgto the bl OCKIQQJ&QJ@ d&%alﬂ.@%f %%@%éﬁctu%&lcé‘ﬂapgctér1s&|1qpsec1)f

anymhere as long as 1t 1s use or swtching si gnal paths and

the sane ettflﬁ%[ Se Edépt%n OQ{@A?F% anbove, Cﬁ}g‘% nrﬁqni'g 1 aaitlsj €

manner . |nent ock 3|a ram

show ng the @%ﬂ}é?”ﬁé QﬁmF%Qane%Q%fv &&%ﬁ#@tgh @r%ﬂF%ﬁﬁégdém §Qgegkathe

si Xt h enbodi ne esent” i nven

To select different paths for the transmission
signals, the following process is performed. The highest
10 input signal level in the system 1 is compared with the
highest input signal level in the system 2, and the system
has the lower input level is selected.
As the highest input signal level of the system 1 is
lower than the system 2 as shown in FIG. 15, priority is
15 given to the system 1 having the lower input signal level
with respect to the antenna 402. Thus, the antenna 402 is
selected for the system 1. However, a transmission antenna
to be selected for the system 2 is yet to be determined, and
the antenna selection for the system 1 is conducted as
20 follows.
The judging unit 445 determines which antenna should
be used for transmission in the system 2. Here, the input
signal levels shown in FIG. 15 are used as a basis. In the

system 2, the input signal level of the antenna 404 is the
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The base station 600 conprises an antenna sel ecting unit, an RF
(radio frequency) unit, an IF (internedi ate frequency) unit, and a
baseband unit. The base station 600 15 perfornms transmt-receive

di versity using four antennas so as to radi o-comunicate with a

plurality ohigHdd® fbati @S the anteRnahetIOMMIDD fikgnBshShoubehnaFlda4 2.
The RF unit, the IF unit, and the baseband unit of the base station

600 are has Sttt FBkiraly yh!@ﬁesenqeamt hoser oi 13 he abﬁisetlséa&fe@e40&h@0
shown in FIG 14. The follow ng description nmainly concerns

di fferent aspacdsho#fabhe itWe LTHPA JENE Sed . The differ ent
aspects include the control operations by the antenna selecting unit,

the judging unit 445, @nd;it8%y. the iudginF unit 445 3judgesb®4that
control unit 446. The antenna selecting switch unit conprises

four g AR é@@nt Qh%%‘lcﬁ%@%éi’?#l‘mﬂﬁe@hfrq{ugtﬁ anpgn fx 15ﬁ‘é‘§'tvq evel

di verS|ty band-pass filters 405 to 408 | owm ng only signal s

in the U A4 0o Dangy o °f8<91§‘§§h t}l‘irg%geg& 4§_yeral r)""“Sgh%S'c?E'tESE{A‘ nal

resi stance se ectl ng svvltches 4 488 | t1-por

non- reCIprO%%dégﬁgykagq %aﬁgl Here tQPégéoBQ d%HJ%4E4gg6p9Bhtr}§g:%ﬁ5

t he adj acent” port sel eC SW t'ches
t 0
the transm SERSF { AL r%%f';%%’@ﬁ iéﬁﬂé%ssgftgnpafp??é?ﬁé‘?? %9%&2%2'{*?%9?6%' ’

amplifying input sig npytte theb d: ers 4 to
408 in the ré%eprr?% E?l rrehs{gg‘t %ltthea}? ]%' t]?f"%ﬁgh the a'n &?3
10 the system 2Z.
Conseguently, the antenna selecting switch 409

selects the antenna 402, while the antenna selecting switch

410 selects the antenna 404.

[Fifth Embodiment]

15 FIG. 18 is a block diagram showing the main parts of
the structure of a base station 500 of the fifth embediment
of the present invention. The structure of this embodiment
shown in FIG. 18 is the same as the base station of the
fourth embodiment shown in FIG. 14, except that the

20 positions of the modem units 451 and 452, and the cross
switch 460 are interchanged. The base station 500 operates
in the same manner as in the fourth embodiment.

Since the cross switch 460 is used for switching the
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deterioration in CNratio (carrier to noise ratio: the 15 rati o of

i nput signal power to receiver noise tenperature), i solators 419 and
420 for allowi ng a passage to transm ssion signals in only one
direction, dividers 421 to 424 for di viding i nput signals of each

antenna aftesigmplli fiaddts onit can betartawgeysé étber| ev pasBIGi|l 1dr,.so42as
and 426 for 20 restraining high-frequency spurious that is an unwanted
wave caus®d Gdurlithg operation along with a carrier wave necessary

for conmunication, and power anplifiers (HPAs) 427 and 428 for
amplifying signals Ohet odisapsiitsidmon dfevelhe cross switdin #he® ardkenpat
selecting switch unit, the circulators

65 1imidQl tw 4% fincdk abi #6r&nansfi FiGeceileandl ¢6ti ngtsviahches.
The circulators 492 and 493 sel ects transm ssion signals of the two

systensg andphatele &r enpirh¥rdeda Vi thng diodetshpynyisRd for EWEtcding ThAe
port on the transm ssion-termnal selecting 5 swtch 482 (or 487) of

the circul akQlgnaA92 paltWs 49¥nd | $he saneONREFRD tQalthepdi odstwhinGd by

swi tches on and off in response to control signals fromthe control
uni t 446. Waen Adel ing 1td59d§ 5% i@ b it £h PElE; connected port inwardly
total - reflects the signals which are supposed to be outputted to 10
the outside. The total-reflected signals are then outputted fromthe
adj acent port. By doing so, the transm ssion signals fromthe
transmt-recqigu& 3| metodmewrtch 485 can be total-reflected inside

t he di ode-connected port, and then outputted to the port to which the

antenna 402 is conngqied.19 is a block diagram showing the main parts of
10 the structure of a base station 600 of the sixth embodiment
of the present invention.

The base station 600 comprises an antenna selecting
unit, an RF (radio frequency) unit, an IF (intermediate
frequency) unit, and a baseband unit. The base station 600

15 performs transmit-receive diversity using four antennas so
as to radio-communicate with a plurality of mobile stations
in the TDMA/TDD frames shown in FIG. 2. The RF unit, the IF
unit, and the baseband unit of the base station 600 are
substantially the same as those of the base station 400

20 shown in FIG. 14. The following description mainly concerns
the different aspects of the two embodiments.

The different aspects include the control operations

by the antenna selecting unit, the judging unit 445, and the
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15 The antenna selecting switch 495 can switch the

transm ssion signals of one system between the antennas 401 and 402,
and the antenna 403 via the circul ator 493. The antenna sel ecting
swi tch 496 can switch the transm ssion signals of the other system
bet ween the atthpad ¥03tad#620 404, and the antenna 402 via the
circulator 492. Wth this structure, only three of the four antennas
are used in each Thesyatiegmnputs @l ecthaof ciw i bakenbabt career ised bfour
conbi ni ng the use of the cross switch 460. It shoul d be not ed,
however, thatarhensase 40kt ehoa4®@dnrmel det Uvellysumeld aheouslrgpnsmit-receive
66 in both systens. FIG 21 shows an exanpl e
judgenent resdiiveosithe band-paslgi g lumirts 4165 Thi 408 giwe aldwwithe only
ranki ng of i nput signal level of the two carrier waves in

synchrond zed tBe sSTRMN D frr avd® showmuind clltGonl bandachor esepsi orht ongh,
sl ot. FIG 22 shows the selection control |ogic of the
control unit ddénwitibsiespacirdnidhe sod ichescd0Xdbedflding switahdst hgsgl,
cross switch 460 in each transm ssion/reception tine slot . 10

In this figures2, t487codnudmd 8, "tMNTENNACBELECRHONc iproca Showsc$Ba €6Eis0091
results of the control unit 446 wth respect to the transm ssion

antennas of the %t effot andtsystamg?. port iMebts t@f skkecigflagBhennpsrt,
excl ude the conbi nation of the sanme antennas. When receiving

signals, allantbfnafobelecting switches 495 and 496 for connecting

10 transmission signal of each system to a desired antenna in

the transmission time slots, low noise amplifiers 415 to 418

for amplifying input signals inputted via the band-pass

filters 405 to 408 in the reception time slots with less

deterioration in C/N ratio (carrier to noise ratio: the

15 ratio of input signal power to receiver noise temperature),

isolators 419 and 420 for allowing a passage to transmission

signals in only one direction, dividers 421 to 424 for

dividing input signals of each antenna after amplification

into two systems, low-pass filters 425 and 426 for

20 restraining high-frequency spurious that is an unwanted wave

caused during operation along with a carrier wave necessary

for communication, and power amplifiers (HPAs) 427 and 428

for amplifying signals up to transmission level.

In the antenna selecting switch unit, the circulators
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15 antennas are connected. The colum of "SETTI NG OF ANTENNA

SELECTI NG SW TCH' shows the control |ogic of the control unit 446
with respect to the switches 495, 496, 481 to 488, and 460, that

is, the selection conmand contents of the sel ect signals outputted
to those swi4Theke {4t Enecedanrap trensmiditr aweive s phasétiingals et et er s
"A" and "B" indicate the output termnals of the antenna sel ecting
swit ches 495 hdcirculasges A9Bhabe: 498 schgaks eksangmiand omo's ignk bat ef
t he i nput termnals of the switches 481 to 488 shown in FIG 19.

Al phabeti calthehtwacsestensS"andnbothCarei ndioydtded stirtdi ghtdiode shown in
67 connection and cross connection, respectively. Al phabetica
characters FIG. 6. "LTheiporthen cotenhraokmi'sERANSM &ShOhal selecting
indicate antenna selection patterns. The transm ssion si gnal
rout es orresponcdhngidd the adB@hnacBeltdd i airdulatpatt &9% (are 4B8MWn isn
FIGs. 24A to 24L. The reception signal routes are shown in FIG
24M connecEk® t233the dibHewwhdch skdwialypd hen aniennef siel ecis m@nse
process perforned by the control unit 446 with respect to the system
1 and system@ kwnithe ldoymshadamidid® $hetSconfPol iurit ©¥le." ANWEMNA the
SELECTI ON" process shown in FIG 22. Upon recei pt of the

j udgenment ofd{é&gej utlgi ngnunithd4Xiode-cbAndcheceplpoat tiimvaddly thetal -
control unit 446 determ nes the transm ssion antenna for each system

inthe foll oméAGects thlel ANYHAISE Ofh i & HE a%leOls WG d £50006I BY b@atlfifrted to
reception tine 15 slot, and selects the determ ned transm ssi on antenna
for 10 the outside. The total-reflected signals are then outputted
from the adjacent port. By doing so., the transmission

signals from the transmit-receive selecting switch 485 can

be total~-reflected inside the diode~connected port, and then

outputted to the port to which the antenna 402 is connected.

15 The antenna selecting switch 495 can switch the
transmission signals of one system between the antennas 401

and 402, and the antenna 403 via the circulator 493. The

antenna selecting switch 496 can switch the transmission

signals of the other system between the antennas 403 and

20 404, and the antenna 402 via the circulator 492. With this
structure, only three of the four antennas are used in each

system, but all the four antennas can be used by combining

the use of the c¢cross switch 460. It should be noted,

however, that the same antenna cannot be used simultaneously

66



each systemin the transmssion tine slot. If the system1 and

system 2 are occupied in the present tine slot (step 231), the
control unit 446 conpares t he hi ghest input signal level in the
system1l with the 20 hi ghest input signal level in the system2 (step
232). in bothfs¥beehsghest input signal level in the system1l is
smal l er, the judging unit 445 tenporarily allocates the ant enna t hat
shows the highest imig. s2gnadhbpyelan Nelxitaple judysheMtl assuhe NeXt the
transm ssion antenna for the systeml 68
(step 233). shidemiseunte 4y ennantBats ihovs §Hewhi gRRStrankingi BBUlinput
signal level in the system?2 is tenporarily allocated as the next

transm ssi on @gnf;ena fdfe f NG SYSHYM 2WSt @Rrrier %3%es | fint NEyRRTE AN LD
is tenporarily allocated to the 5 system 1 and system 2, the selecting

uni t 133 sel g 15D frame§Y§E€%11BaF'I@9 thenl oueh FBRYL gl deVeElot .

over the system 2, and therefore, the transm ssion antenna
tenporarily alj ggat og tQhBPE SYgL WA 15 4P %%nrtermzacwg fthap ¢l Syn@n
antenna ot her than the antenna allocated to the system1 (the second

hi ghest | evel, gnt eopay 3*&0‘4'4‘% bvgég%x 263RT St o tthts.Qe.Lttcrﬂ%nléy M 414,

ant enna for the system est i nput

signal |evel atq-{]d tn'?e Scyrsotsesfnsjwiéch 460 0t %%rar&illg QE‘E?@??e%%'petC*énor%iée

conducted in manner steps

control unit 4q:then definitely determ nes the antennas tenporarily
al | ocated to “the system 1 and system 2
10 In this figure, the column of "ANTENNA SELECTION”

shows selection results of the control unit 446 with respect
to the transmission antennas of the system 1 and system 2.
Pairs of selected antennas exclude the combination of the
same antennas. When receiving signals, all the four
15 antennas are connected. The column of "SETTING OF ANTENNA
SELECTING SWITCH" shows the control logic of the control
unit 446 with respect to the switches 495, 496, 481 to 488,
and 460, that is, the selection command contents of the
select signals outputted to those switches from the control
20 unit 446. Alphabetical characters "A" and "B"” indicate the
output terminals of the antenna selecting switches 495 and
496. Alphabetical characters "a” and "b"” indicate the input
terminals of the switches 481 to 488 shown in FIG. 19.

Alphabetical characters "S8" and "C" indicate straight
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as the transm ssion antennas in the next transm ssion tine slot (step
241) . In each tinme slot, a pair of antennas different from 20
each other are allocated for the system 1l and system2. In t he
transm ssion tine slot follow ng the present reception .time slot, the
control uni tecehbe cohbnoksdeachsswbshesa ibhat respectanteihnas AlipHalbet ical
sel ected in accordance with the judgenents of the judging unit 445.

Thus, the tramshasseos el'Bttrié "L" in the column of "TRANSMIS$DOON"
waves of the system 1l and system 2 are outputted separately fromtwo

different anigdp@dte antenna selbetflidd oWangdman exghanatiremyiidfeon
oper ation of the base station 600 of the sixth enbodi nent having the

5 structurei@fallesgtet ablfyeresponding to ASthd aane¥arRl e §doeresh
of the judging unit 445 shown in 21, the second tinme slots (RX2: RX6)

are ocogIpi edbatternkOra €OMEbHWGAL { AN HOEH. | Ramersystam 1 argle SHEEEB Lion
Upon recei pt of the judgenent result in the reception tine slot, 10

the control 4niha448 o%@leaCtay ANMHokANE gNPAGA0DaM hat shows the
hi ghest input signal level in the system1, and ANT4 (antenna 404)

that shows the highgesg . 'quﬁsshg@45d63ﬁ¥t'éhow1ng EHS %2 aRa2 éﬁﬁé@@lng

transn ssi on antennas in accordance with the flowchart of FI G

In the fol | oy pgekbaRYASH PN 89 tHld r@on%ei un%'e 460§ Ph rlé@ﬁecéflféo

controls the selection operation Is case fits In the selection

23\: t gLnl g shoyg systerﬁ n1FlGq Zgys@@fk the ;GO Ol qURnls 1445 £ 0P 1Rl Sg P@EQ
10 i.e., the "ANTENNA SELECTION" process shown in FIG. 22.

Upon receipt of the judgement of the judging unit 445
in a reception time slot. the control unit 446 determines
the transmission antenna for each system in the following
transmission time slot corresponding to the receptiocn time

15 slot, and selects the determined transmission antenna for
each system in the transmission time slot.

If the system 1 and system 2 are occupied in the
present time slot (step 231), the contrel unit 446 compares
the highest input signal level in the system 1 with the

20 highest input signal level in the system 2 (step 232).

If the highest input signal level in the system 1 is

smaller, the judging unit 445 temporarily allocates the

antenna that shows the highest input signal level in the

system 1 as the next transmission antenna for the system 1
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t he manner represented by the selection pattern C As in an
exanpl e judgenent of the judging unit 445 20 shown in FIG 21, the third
time slots are used in both the system 1 and system 2. Upon receipt
of the judgenent result in the present reception tinme slot, the

control unit(«Adfp 233).al [Iolleéwss ANTL hishainishons thethigghess thputhisyignet
| evel in both systens to the system 1, and ANT2 that shows the second

70 inputhighesili bpublsiignalhd awaltdm Dofd SyeberBriQyt RA 19ksd ©8d 2.
In the transmssion time slot followng the present reception

time slot, ad heheCandx®l trintidmidtfonCanitie@ina EbBe the =98/tAGHI AN (step
oper ati on. This case fits in the selection 5 pattern A shown

in FIG 2223@nd thetheOndmd ambbinad4d temporGAHIPl 51tochtdW () ©Fe
represented in the selection pattern A. The transm ssion signal

routes of baiysSyst eNMand & PStenm 2, THAMEdTedt Gng24f it N3N §e33%2s 1
transm ssion signals of the system?2 are sent to ANT2 via the

circulator 49%ted0l having tA8 2Bwe¥aMRbet) HdgeEENY ohRIUldly i e J $ishod RO
uni t 445 shown in FIG 21, the fourth tinme slots are occupi ed

both in the gystgm 1 ﬁM@ﬁ'@P@m 2¢pé N ﬁmﬁsxﬁﬁ§§aoﬁ‘m§:nh§nna teé?alploqfaar.t gpyto
the system 1, while ANT2 is allocated to the system 2.

judgement  resuliachgd igowmef§y£b§msﬁgm%s e bel %@ﬁ@éﬁﬂontﬁQQtQ%"En

FI G 24A he antenna sel ecti ng smntches 495 and 496 may have

only three qup é‘xﬁ}nﬁ)orott%e' t%ﬁéﬂ Und O ¢ OHARUG AU d S ed €% the sYBWA €1 1O

transm ssi on paths towar e transmt-recelve
10 (the second highest level antenna) should be allocated as

the transmission antenna for the system 2 (step 236).

If the highest input signal level of the system 1 is
not lower, the antenna selection is conducted in the same
manner (steps 237 to 240).

15 The control unit 446 then definitely determines the
antennas temporarily allocated to the system 1 and system 2
as the transmission antennas in the next transmission time
slot (step 241).

In each time slot, a pair of antennas different from

20 each other are allocated for the system 1 and system 2. In
the transmission time slot following the present reception
time slot, the control unit 446 controls each switch so that
antennas will be selected in accordance with the judgements

of the judging unit 445. Thus, the transmission electric
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selecting switches 483 and 486. 20 The positions of the cross
swtch 460 and the nodem units 451 and 452 are interchangeabl e, that
i's, baseband signals or IF signals may be interchanged between the

t wo syst ens. According to the sixth enbodi.nent, antennas

are waves of the system 1 and sydtem 2 are outpisitend eflesartihatly
transm ssion signals of the two systens are transmtted through

different anfepnazweeldinifwidng ih€ennad . for conposing units and
dramatically reduci ng power |oss. As a result, HPAs having a | ow

preci sion can be usgdef gollifridy ibase ebailLDia 500ASoFO thedunes Piodust ioGn
costs. Since the conbination of the cross switch 460 and the

circulators 483 awsd93taansld t§08S & Pahle Ofi%hE HIWUPment haMALNiLHS
at the stage of baseband signal or IF signal, the circuit structure

and thesprodygtiu@rudfe tdie ddsdinibedr8bod. relatively sinple.
In the above enbodi nents, each base station is provided with four

antennas, but the nggber, of, apkeRRAS 'ﬁudgemen@mof‘e\?fr@S?ﬁbenfgo%n1£h9}4$h
it is preferably three or nore. I n any case, each antenna should

provided W tBpdwnldin fﬁce'tléb”&elwﬁd apdna tdansdn ERRQCR'X\G‘? Saez‘é?CBbBQpled
swi tch. In the above enbodi nents, each base station

O o o ebel LR Rt A ogB S S SRYL U B W gn 2 TP
However, ther@@%Q%&(Hf-gﬂafr&Hg%hgﬁger¥u§tbQ%Ethe reception time slot,
10 the control unit 446 selects ANT! (antenna 401) that shows
the highest input signal level in the system 1, and ANT4
(antenna 404) that shows the highest input signal level in
the system 2 as the transmission antennas in accordance with
the flowchart of FIG. 23. In the following transmission
15 time slot, the control unit 446 controls the selection
operation. This case fits in the selection pattern C shown
in FIG. 22, and the control unit 446 controls each switch in
the manner represented by the selection pattern C.
As in an example judgement of the judging unit 445
20 shown in FIG. 21, the third time slots are used in both the
system 1 and system 2. Upon receipt of the judgement result
in the present reception time slot, the control unit 446

allocates ANT]1 that shows the highest input signal level in

both systems to the system 1, and ANT2 that shows the second
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20 station is not necessarily two. |If three or nore TDD franes are
used, the base station is able to conmunicate with nore nobi | e
stations, because only one channel anong those TDD frames needs to be
all ocated as a control channel. If the base station sinultaneously
uses t hree Thbgheastesindwr signal level in both systems to the78ystem 2.
instance, it should be provided with three HPAs, three ant enna

sel ecting swinhchashe t hteensmpet isel ectimg ssidthespollowinmndtbér eprremader
units. In such a case, each receiving unit shoul d be provided with

t hree tuni ngreicreguti iten and riehr @@ oRSS| the centeoltsunit 446 ez tridy fubare
used, the judging wunit determ nes input signal levels in

descendi ng ogdérecdoMdn t @peratidhe nNUHKEY Rfse tFdteTDPn thaneseldsedon
and antennas corresponding to the input signal |evels. The judging

unit 5 therteutrpulds kRewnudganeRic.t 022 e Sed eddidd coHdrdOr unlix 446
control unit). If the sane antenna is judged to be the first

ant enna cofn@®r oW AN W Bt @Rad s dpred Rt ent i 8YELENSe COLEGSROBAItRG D
the TDD frames used in transm ssion diversity, the selecting uni t

(or control 3 unitye @Eb%@%ﬁ%&l&ﬁm%iéhﬁ§tréﬁﬁéwn@f Bothd sy &L abir@N a5
si gnal whose hlghest i nput signal level is the | owest anong the

modul ation si;gRals Havrng.thaasamg anigisacase, t@a% ttheaﬁéxﬁﬁésﬁahea%nam
nodul ati on signal whose hi ghest i nput signal level is the second

| onest among iehe AN SELRN2 are sIritNA & XY ngihhe nsan® ANt epnsy agghhe
first antenna is then

10 As an example judgement result of the judging unit
445 shown in FIG. 21, the fourth time slots are occupied
both in the system 1 and system 2. In this case, ANT1 is
allocated to the system 1, while ANT2 is allocated to the
system 2. The judgement result is shown as the signal

15 transmission routes in FIG. 24A.

The antenna selecting switches 495 and 496 may have
only three output ports instead of four output ports. They
require no transmission paths toward the transmit-receive
selecting switches 483 and 486.

20 The positions of the cross switch 460 and the modem
units 451 and 452 are interchangeable, that is, baseband
signals or IF signals may be interchanged between the two
systems.

According to the sixth embodiment. antennas are
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20 allocated to the second antenna anong the nodul ation

signals. If the second antenna is the sane as the first ant enna
judged for the nodul ation signals of another system t he nodul ation
signal having a | ower input signal |evel given by the antenna is

al located t sehectedond bhatnhnansAadssion signals of the two systems are73
descri bed above, if the sane antenna is selected for nodul ati on
signal s of difdmsmittsgstbmpuathd ifdlegmnitngnirennas, el {winzbhbgothamedd
al | ocates the antenna a nodul ati on signal having a | ower input signal
| evel given fhyr t hemprtsci, unbts whid edfématlioecdles redwrbrgl pvalerant @nma a
nodul ati on si gnal havi ng a hi gher input signal |evel. | f

t he base st ats on sésultanHPAs| flavdiay ahilew PPRcisionfdamese f0sdi Hst avke,
the judging unit 131 determ nes the first antenna that gives the

hi ghests i npia sé gpak tlievelso tde tdOredseeond canicen tbastgi.ves the second
hi ghest i nput signal |l evel, and the third antenna that gives the

third highest Sinpet tslegBahbligwdlioidh HIRSPACEs 4 Ok NEc ROLEIb a4 h@Nt he
signal s of the system 1, system 2, and system 3 allocated to the

first TDD froaneeut Be os@Congh THRIf uame, c &gt t berbli rd g 4% tHe alWtenna
respectively, in the present upstreamtine slots. FIG 25

shows the ingpitshdnal atRINe) o1aMAd So PIh£AENand s igh4St &P ITF ty B! r RO
time slots and the judgenents of the judging unit in the case where

the base staljppubas dOricture Y €RRRS PGldHSEIohNrELe Syt e®. yEN] are
nunmeral s shown in the 20 upper half of each colum are the input signal
level ;g and re1atively simple.

In the above embodiments, each base station is
provided with four antennas, but the number of antennas is
not necessarily four, though it is preferably three or more.
In any case, each antenna should be provided with a

15 receiving unit and a transmit-receive selecting switch.

In the above embodiments, each Dbase station
communicates with mobile stations, simultaneously using two
TDD frames consisting of a £irst TDD frame and a second TDD
frame. However, the number of TDD frames used by a base

20 station is not necessarily two. If three or more TDD frames
are used, the base station is able to communicate with more
" mobile stations, because only one channel among those TDD

frames needs to be allocated as a control channel. If the

base station simultaneously uses three TDD frames, for

72



the nunerals shown in the |ower half of each colum are the

priorities determ ned. The input signal |evels shown in the table are
all normalized for convenience. The selecting unit (control
unit) conducts antenna 74 .

al l ocation ibnacaac@ancetWidlothg abeVve rjdidgb®nty idsukhsee HPAsAS Showr
in FIG 25, ANT2 is judged to be the first antenna for the system and

system 2. Thegnpuedgiang elidt {4 H@DNEERbs, thredniihpudomRAlRs ie 4 WPtthes,
signal level of the system1 with 5 that of the system 2, and

al | ocates ANIRZd t@rlhRemowesi aMits. DAVERELt Bech@Wer daiiity d diinbevalit
As the input signal | evel s of the system 1l and system 2 are 91 and

90, regRealtidveleY prio ifddd wAinh AN d Sl 1068 P& Pt ENEnaYELEWL2RSS T
ANT1, which is the second antenna for the system1, 10 i s supposed to be

al | ocat gd tocﬁ?%u%)ﬁ%t em 1:InbUtea'cth i Sl'ﬁﬂ‘e frame Wd&d, ﬂ@nnﬁld%@ﬁg “ﬂ?ut
system 3. hus, ANT1 has allocated to either the system1

or the SYSteHIe%er'ante@ 51nput s??ﬁx‘é‘vl ANl 1 5 ?ﬁ'@&@E%ﬂdﬁ?ﬁ &’Ft&‘gh?z to

because the system | ower input signal eve

ANT3 is the,,15 ﬁgpd enQ%eforTbEe sysiem 3. ANB AN?gh|OCQh€gnggs

t he systen13 unl'ess there is anot her 'system havi ng

first anenngy,EbGpaf APYEo tDo" ehalLoRTA 03LURAL thory, 44481 heoghA

ant ennas and above ‘ant enna

met hod usi ”gth'é% %Qtpu %' eGhieNg; ‘dﬁ 3 (el Cog”olt ‘é”'% 1ob09 ?”t qANg that,

has t he ghest senS|t|V|t§ se ﬁea NSM SSi on ant enna
10 control unit).

If the same antenna is judged to be the first antenna
for modulation signals of different systems corresponding to
the TDD frames used in transmission diversity, the selecting
unit (or control unit) allocates the first antenna a

15 modulation signal whose highest input signal level is the
lowest among the modulation signals having the same antenna
as the first antenna. A modulation signal whose highest
input signal level is the second lowest among the modulation
signals having the same antenna as the first antenna is then

20 allocated to the second antenna among the modulation
signals. If the second antenna is the same as the first
antenna judged for the modulation signals of another system,

the modulation signal having a lower input signal level

given by the antenna is allocated to the second antenna. As

73



for the nodul ati on signal of each system |In the case where t he

nunber of TDD frames sinultaneously used is large, the transm ssion
antenna sel ection requires an undesirably | ong

75 period of tinme, because every tinme the same antenna
i's sel exdedlr BheliNeabsaBSM $8i OPhant eARS fARteWRAOr i¥Or @elected for
systens, the input signal |evel given by each antenna is conpared. |If
the same ant el sStibe EiEah18NLENRAA QT MO sPsteRE, TORE 8%IL@THind Nenit
nodul ati on signal whose hi ghest input si gnal level is the | owest
anmong the ”D@%éﬂdéﬁkﬁbgnéh$tWHX1locaté¥*@HéCEE%@QnEOatH@dﬁﬁ%ihdﬂﬂéﬁﬁﬁhl
and a nodul ati on si gnal whose hi ghest input signal |level is not the

hi ghest amngay ing tWhey gpekl Aalt okgBaly MPyvbe A 1ACR! 89 Lond haiRa0Rd,

10 antenna, which is selecte ronlt e remal ni ng ant ennas ot her

than the first, ang emaallocahes a lowQ/PrFew?ChB'tQﬂ'n'aya thhh%tClao%?né"{be% 1

t he sane ant enna first antenna for the nodul ation signa

the system .44 & ?ggéFmgfnqqgﬁg|§¥b§agnggvgﬁ the system 2, the highest

15 i nput S|gn the system 1 is conpared with the

hi ghest i nput S'Q”a#f t%‘ée'bé’% ”&%a&y %m]pa.trl%néguéf? uses ghQQ%StTDD

i nput signal |evel of the nodu %t ion Sig Islo

h I |l h I
Signal of tnerigatar, 3ot EFfRfRes)” N f*%ﬁ‘tif‘-‘&ﬂlaf 9%”?%“ &k Ehe

1 “the second anienng, Lg,, chet®h L9881 By REanI% (AT T 1 VL £

10 second antenna that gives the second highest input signal
level, and the third antenna that gives the third highest
input signal level, with respect to the modulation signals
of the system 1, system 2, and system 3 allocated to the
first TDD frame, the second TDD frame, and the third TDD

15 frame, respectively, in the present upstream time slots.

FIG. 25 shows the input signal (RSSI) levels of each
system in the upstream time slots and the judgements of the
judging unit in the case where the base station has four
antennas and uses three systems. The numerals shown in the

20 upper half of each column are the input signal levels, and
the numerals shown in the lower half of each column are the

 priorities determined. The input signal levels shown in the
table are all normalized for convenience.

The selecting unit (control unit) conducts antenna
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antenna for the nodul ation signal of the system1 is the sane as the
first antenna for the nodul ati on signal of the system 3, the
selecting unit 132 allocates the nodul ation

76 signal of the system3 to the first antenna, -and the

modul ati on siyhhPcst itke Wysterpidapcend ith thambeng. Judgement resghps.
selecting unit (or control unit) may allocate the transm ssion
antennas for &feshBHY 40 Ed G JSX%TZthé iwdgedysoes KA rfgl ahe smhenna
antenna as the first antenna in ascending order with respect to the
hi ghest inputf@rghfile systen eyrilssysteme Zyvodfha i budgigaaksit |¢pr heovhsel
where the _Ssame antenna is selected as the first antenna for both
modul ation sighakd &PMART &y stk inand sysmenh devak ofotheselvectdmgl unith
(or control unit) nmay all ocate the nodul ation signals to the antennas
other than thehtfrsaf afhennaygdent he, and agblakatiesn BNFRalt of thiee system
3 in ascending order with respect to the highest input signal |evels
of the nodul abéawing the slgwars.inpl® signal lkmeflhe abovehentodiutens sgnal
the time slot #1 of the first TDD franme is allocated as a control
channel, and itbaeels ofrethieni ngsthkannél saade sgeteas Conaumi cAli oand 90,
channel s. However, the tine slots are not necessarily allocated in

t hat nanner, nedpthe itviete sliot BAG 0f25 heANT2 sits Bl decabedand tRO sysbemt 2nE
slot #1 of the second TDD frame nmay be both used as control

channels. Different ANTarriwdricH r §UER6I @2 comRly dictenna fakl atat adysteomt he
comuni cation channels (#2 to #8). A

10 is supprosed to be allocated to the system 1, but it is the
first antenna for the system 3. Thus, ANT1 has to be
allocated to either the system 1 or the system 3. In this

case, ANT] is allocated to the system 1, because the system

1 has the lower input signal level. Since ANT3 1is the

15 second antenna for the system 3, ANT3 is allocated to the

system 3 unless there is another system having ANT3 as the

first antenna. FIG. 26 shows the relationship between the
allocated antennas and the systems.

In the above antenna allocation method using the

20 selecting unit (or control unit), the antenna that has the

highest sensitivity is selected as the transmission antenna

for the modulation signal of each system. In the case where

the number of TDD frames simultaneously used is large, the

transmission antenna selection requires an undesirably long
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common carrier frequency may be allocated to each - communi cati on
channel (#2 to #4) of the first TDD frane,

77 whi | e anot her common carrier frequency which is different
fromthe comon carrier frequency allocated to the comuni cati on
channel s of tiherfpdstoffDD ifreanebeaypuls® everyalt bmat ethd oseaeh antenna is
communi cati on channel (#5 to #8) of the 5 second TDD frane.

In the above sebediteEnt as t hder etephisari sdiivar sidnt dwsa for beesn descrmbed
with reference to the antenna sel ection diversity, but the reception
diversity nmetéipgdtessnottie nihedt signdD ke ednteimensdlyecédion dnvensid yis
and it may be 10 conposition diversity. If conposition
diversity iscomparedandldt athe tdndanet shinti 08 theprafrerakint @arwvi tled wwbh
a phase control circuit, because each input signal received by

each antgnna basmarehasastdkidid er eReemodulhe iphasei €001 @hose higHdLtli input
perfornms conposition by conbining phase differences 15 bet ween the
input  signal signallowew®rl, id hthe PNASEst COHVEHG! the mod@ilfaGUidn d SgndDPE may

necessarily provided in conposition diversity. | NDUSTRI AL
FIELD I N VH Ghl THIE 1loWEN QN GARNe BE i UEkLla4RRn?0, and a molRQ adSeh Sé ashen
of the present invention conprises an RF unit which generates

hi gh-frequencynbE@nHMARd O input $iGHH S, 18P 2NL@NNFH SELRET NG W ChnbRbT
whi ch swi tches
the modulation signals may be allocated to the second
10 antenna, which is selected from the remaining antennas other
than the first antenna.
More specifically, in the case where the same antenna
is the first antenna for the modulation signal of the systen
1 and the modulation signal of the system 2, the highest
15 input signal level of the system 1 is compared with the
highest input signal level of the system 2, and if the
highest input signal level of the modulation signal of the
system 2 is lower, the selecting unit 132 allocates the
first antenna the modulation signal of the system 2. As for
20 the modulation signal of the system 1, the second antenna is
allocated as the transmission antenna. If the second
antenna for the modulation signal of the system 1 is the
same as the first antenna for the modulation signal of the

system 3, the selecting unit 132 allocates the modulation
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connection of the transm ssion signal output from one antenna to

another, a cross switch which switches the
78 transm ssion route between straight connection and cross
connection by inputting transm ssion data fromtw data output units

i nter changeakliyntaQ t b&nNsphbt i HPs Bt 3433 anthe f£ird34 ahibhe RF unid . tand

a control unit which controls the 5 antenna selecting unit so as to
connect eachpblaNSH i%TH Wignal %EQQ@J tGy P &b f{ €£€NLnE@NLRNRA ankdSnbase
station can be used in nobile diversity comuni cati on systens such as
PHS.

10

15

20

The selecting unit (or control unit) may allocate the
transmission antennas for the modulation signals of the
systems having the same antenna as the first antenna in
ascending order with respect to the highest input signal
levels of the modulation signals. In the case where the
same antenna is selected as the first antenna for both
modulation signals of the system 1 and system 2, the
selecting unit (or control unit) may allocate the modulation
signals to the antennas other than the first antenna for the
modulation signal of the system 3 in ascending order with
respect to the highest input signal levels of the modulation
signals.

In the above embodiments, the time slot #1 of the
first TDD frame is allocated as a control channel, and the
remaining channels are used as communication channels.
However, the time slots are not necessarily allocated in
that manner, and the time slot #1 of the first TDD frame and
the time slot #1 of the second TDD frame may be both used as
control channels. Different carrier frequencies may be
allocated to the communication channels (#2 to #8). A
common carrier frequency may be allocated to each

communication channel (#2 to #4) of the first TDD frame,
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79 99 0 22 80 What is
clainmed is: 1. (Anended) A base station for diversity

nobi | e comuni cati on systens, characterized by conpri sing: a
plurality of generating means for sinultaneously generating 5

hi gh-frequencyh i @ngios%iedN Sé@H8hSicarrier freduBhkraliH yVcRf iantEiEss ehbe

nunber of which is the sanme as or larger than the nunber of the
generating me@ném the comBdht CRIaRG iIRANSE § OGuWeChi0] ¢000EQLT @B Ofthe
each out put termnal of the plurality of generating nmeans from one
antenna to 10, AR@hleRt i8R0 channels @I hGle MANS{ Orrd | OCAILEY Ray be
different antenna to each generating unit based on a reception |evel of
each antenna,, aNglcatedC Y 14 ¢ 5 NG ol nIWAGH NIc ARARS 11 O#PNOECEEIN LU PHE
term nal of each generating neans to an allocated antenna. 15

20 5 second TDD frame.

In the above embodiments, the reception diversity has
been described with reference to the antenna selection
diversity, but the reception diversity method is not limited
to the antenna selection diversity, and it may be

10 composition diversity. If composition diversity is
conducted, the base station is preferably provided with a
phase control circuit, because sach input signal received by
each antenna has a phase difference. The phase control
circuit performs composition by combining phase differences

i85 between the 1input signals. However, the phase control
circuit is not necessarily provided in composition

diversity.

INDUSTRIAL FIELD IN WHICH THE INVENTION CAN BE UTILIZED

20 The base station of the present invention comprises
an RF unit which generates high-frequency transmission
signals, an antenna selecting switch unit which switches
connection of the transmission signal output £from one

antenna to another, a cross switch which switches the
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80 2. A base station according to Claim1, further conprising:
measuri ng nmeans for nmeasuring a reception signal |evel for each antenna;
and | evel judging nmeans for judgi ng which antenna has the hi ghest
reception signal |evel anong all antennas for each of the reception

si gnal s havi ng, di,§{:8¢ %rlton ff@ﬁ‘ﬂ@”%@&veen stra Y\?gfe'crbnnect iont RELOPEHEL

nmeans conpri ses: | ocating neans for allocating the highest |eve

antenna to a Bagn-et:rtq%ensgv EERISEL AS1 O 2L 0RAL £ GQ5T CPPAYI A 018 Ndat a

reception signa er[‘ap judgi ng neans ftor judgl ng mhether an

ant enna l“d.geﬁ P%u‘th%zﬂiet"e'inib‘?‘ghnﬁﬁ@%ﬂg ixf rEPSRL ALY 1?1' | Q:I% éf.é?s and

different hig equency transm Ssio neans

for, in the A3% Lhaty ﬁé‘e gnignpa i é“dg%%ntt‘} ti] il ??e%?‘é'hy A Cc?‘fEdth%

different hig equency ransn1§S|on S|gnal oCa

hi gh-freguenc se, hi ghest, receptlo nal veI h| her .t han
t he otheg X%ESgﬁér éﬁ{e%ﬁéng fgit s0 % %%ﬁf oFaﬁ€a pfuission
controlllng the smntchlng in accordance mn&% aIIocatlgn and

re-al | ocation®F88§itt <£° erent antenna is"base station canghg

used in mobile diversity communication systems such as PHS.

19



a high-frequency transm ssion signal corresponding to each reception
si gnal , mherel the control neans conprises: 5

overlap judging neans f Jmﬂﬁww M an ant enna judged by the | evel
judging neans i s repeate di fferent hi gh-f requency
transn1s§1bbﬂé§gnals re- aIIocatlng means_for, in the case that

the antenna is judged to be repeatedly aIIocatedﬂﬁg

hi gh-frequency 10 transmi ssion signals, allocatingt lgagﬁfg

si gnal whose hi ghest reception signal |evel is ihighe B he o her to
anot her 1 antennad abdse station Wi CHiv@Myiadly MRabs 1ol c 68RLEAIELI®
the switching neans in accordance with allocation and re-allocation
resultsg 15systems, cBaracBerllasel w adé@priagagrding to Cdaim 2,
further conpri si ng: -a plurality of data output neans for

out puttBng tran5”15%!@muralﬂ@&aoftban@HEQQMdﬁméiﬁ%Fkﬁﬁ-@@ﬁ@ﬂhtﬁ%@n%ﬂﬁﬁﬂg
the sanme as the 20 generating neans; and I nt erchangi ng neans for

I nputting trQQ$md§a@§1gagﬁsmlsgﬂu¢N§h@@gggbly fromthe plurality of data
out put nmeans to the plurality of generating means, using one of

straight and cross 3 plurality of antennas. the numbé%Lof which is the

6 same as or larger than the number of the generating means:
7 switching means for switching connection of each
8 output terminal of the plurality of generating means from
9 one antenna to another; and
10 control means for controlling the switching means so
11 that the output terminals of the generating means will be
12 connected to different antennas.

1 2. A base station according te Claim 1, further
2 comprising:

3 measuring means for measuring an input signal level
4 for sach antenna;

5 level judging means for judging which antenna has the
6 highest input signal level among all antennas for each of
7  the input signals having different frequencies; and

8 allocating means for allocating the highest 1level
9 antenna to a high-frequency transmission signal
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connect i onuwuw,l‘mu“mml n the control neans collectively
controls t A S and the interchanging neans so that
output termnals of the “5 plurality of generating means;; Wl nRe.500npesk ed
to different ant ennas. 4. A base station '

A aim3p WhekBirkesponding theeRkWr aldigwt of i geper ating m‘v‘%‘ﬂﬁnﬂ ug&m EIIVSt
generating 10 neans and second generating neans, I ng
means §@npri ses: wherein a first switching unit for sw tching connection
of the output termnal of the first generating neans from one antenna
to anogher anong 13 IEHet &1 MhBed 9w A dde plurality of antennas;

and 15 a second swtching unit for swtching connection of the

out put ygerm nal of %Q%ﬁ%%ﬁn?h@@pﬁﬁaﬁgggs”%%qsim@%?ﬁymﬁig%ﬁgpaakpantenna
anot her anong the remaini ng antennas. _ 5. " A base station
accordipg t0;sGRIdH 4y W Qi e PG udging IEas¥M §ENY QPQHE‘; fYREReLted to
I ncludes a third switching unit $or bypass- connecti ng Re? b0t puat

term nelll5 of tdq%f%qp‘?‘fﬂ%@?ﬁwtfie%eﬁi’e i3 p%,ﬁp?gggnog itgglﬁlt nt ennas on the

first Swtching uni and er m nal e first
generapigng nmeans tof%“%fyoégging means for, in the case wher%? the

17 selected antenna is allocated to two or more high~frequency
18 signals, allocating the high-frequency signal whose highest
19 input signal level 1is higher than the other to another
20 antenna; and
21 switch control means for controlling the switching
22 means in accordance with allocation and re-allocation
23 results.
1 3. A base station according to Claim 2, further
2 comprising:
3 a plurality of data output means for outputting
4 transmission data, the number of the data output means being
5 the same as the generating means; and
6 interchanging means for inputting transmission data
7  from the plurality of data output means interchangeably to
8 the plurality of generating means,
9 wherein
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antennas on the second sw tching . A base station
according to Claim3, wherein ”mmmllfm“l[' M and second generating
means each has a PLL unit for 5 génefating |eca frequency signals to

determ ne the frequency of each transm ssion signal, and. t he
controlg means contrehs &batketahehheqUENTY cefivaash dirltrols Uhé swotthahg
the carrier frequencies of the first and second generating neans wl|

be i nter changgdnwhemd hend Ni©f £haRFhEInEEMIT nslGs §OPHYUEL SuGHASS COPRERRIAN.
7. A base station according to Caim6, wherein the plurality of

generafi ng nMpang hisNGlLeheaf i £t ogeR@ Al dW¥ing mERARS w11 SBEORG BENEE LT RY
nmeans, and 15 the switching neans conpri ses: a first

svvltchigg ungt rk@k oW tGhH g gonNnecti on of the out put term nal of the
first generating neans from one antenna to another anong a

predeterm ned group in the plurality of antennas; and a second
swtching unit for switching connection of the 20 out put term nal of the

second generating nnae%ser %m&%@@@@@@dmg to @NQINLr3 anpAgrEhg remaining

ant ennas. A base station according to Cdaim7, wherein

83 2 the plurality of generating means include first
3 generating means and second generating means,
4 the switching means comprises:
5 a first switching unit for switching connection of
6 the output terminal of the first generating means from one
7 antenna to another among a predetermined group in the
8 plurality of antennas; and
9 a second switching unit for switching connection of
10 the output terminal of the second generating means from one
11 antenna to another among the remaining antennas.
1 5. A base station according to Claim 4, wherein
2 the switching means further includes a third
3 switching unit for bypass-connecting the output terminal of
4 the second generating means to one of the antennas on the
5§  first switching unit side, and the output terminal of the
6 first generating means to one of the antennas on the second
7 switching unit side.
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the switching means further conprises a third switching unit for

bypass- connecting the out put ter mum'mﬂl d generating nmeans to
one of the antennas on the first ﬂﬂﬂﬂp and t he out put
termnal of the first generating means to bnes of* the 5 antennas on the
second switching unit side. 9. (Amended) A base station

for diversity nobile communi cati on systens, characterized by

conprising: g, A Hddets 8ndi sgcand QN AL HICTRIRS 3f, 0% B4 4 aneously
10 generating high-frequency transm ssion signals: a plurality of

antennag, the nunberyyf i oh éﬁth‘@c%?ﬁe gae%erat Pho | REQRE LRRR WG rH”?"E(;l;

of generat|ng nmeans; switch I Nng neans for SMAtChlng connecti o

each oUgPUL i ¢ Q1K BRI dHfad 11 P AL 10810983060 TR LM AE tho

antenna to 15 anot her; |rs sécon ata output means

for Outépu“'fr}%quené{;agfnhﬁ ng%%ﬁ;é&?oﬂugf?ﬁaaqf dafpa output neans

bei ng the sane he nu of generati ng neans;

i nt er chgngi ng neans f}PJ benta%llngmasagsr@éﬂpﬁlQattahefr%gsl?e f:ZQqué%.ty apg

second data out put neans I nterchangeably to the first

generating Ay e \Gn 90 e8! LB 200 LI oqu BRITER LN 1r st

contr ol neans OCa erent antenna to
84 7 and second generating means will be interchanged when the
8 interchanging means conducts cross connection.
1 7. A base station according to Claim 6, wherein
2 the plurality of generating means include first
3 generating means and second generating means, and
4 the switching means comprises:
5 a first switching unit for switching connection of
6 the output terminal of the first generating means from one
7 antenna to another among a predetermined group 1in the
8 plurality of antennas; and
9 a second switching unit for switching connection of
10 the output terminal of the second generating means from one
i1 antenna to another among the remaining antennas.
1 8. A base station according to Claim 7, wherein
2 the switching means further <comprises a third

R
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generating unit based on a recepti antenna, and
controlling the switchi ng means toﬂmnﬁm Immmaﬁmt ter m nal of each
generating neans to an allocated antennha.t * A base station
according to Caim9, wherein t he flrst and second generating
means edch hawidzdtingmititofor bygemeratdmpedbiad fhequeneutsitgralingb of
determ ne the frequency of each transm ssion signal, and t he
control 4neansont s obadt hernacal idig efeensy taf dhe PEL the) amténsast hat the
carrier waves of the first and second generating means w |l be

I nt er ch&nged fihrest t e itphdmghangi Hgsfdans aanhduBEéS ocutpud OSSr BOABECIFONt he
11. A base station according to Claim 10, wherein 15 the switching
means cenpri $ei¥st generating fefadls M taxhd ngf Uhé &0t e 8WalkChinn@ heoNELEh@N
of the output termnal of the first generating nmeans from one antenna
to gnot heyw i @gn@ phedetsdargw.ned group in the plurality of antennas;
and 20 a second switching unit for switching connection of the
output term nal of the second generating nmeans from one antenna to

anot her anong t he remai ni ng ant ennas; and a third switching unit

for bypass-connectiry bheeOUipHtion for diversity mobile communicatBbon

2 systems, characterized by comprising:

3 first and second generating means for generating
4 high~frequency transmission signals;

5 a plurality of antennas, the number of which is the
6 same as or larger than the number of generating means;

7 switching means for switching connection of each
8 output terminal of the plurality of generating means from
9 one antenna to another;

10 first and second data output means for outputting
11 transmission data, the number of data output means being the
12 same as the number of generating means:

13 interchanging means for inputting transmission data
14 from the first and second data output means interchangeably
15 to the first and second generating means; and

16 control means for controlling the switching means and
17 the interchanging means so that the output terminals of the
18 generating means will be connected to different antennas.
84 THIS SHEET HAS BEEN
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term nal of the second generati ng rreans to one of the antennas on t he
first swtching unit side, and t ermnal of the first

generating nmeans to one of the a m[ﬂ fmcond swi t chi ng uni t

si de. 12. A base stat*l on Claim 11, wherein

the first swtching unit includes: a f| rst selecti ng switch
having an input termnal to which the output termnal of the first
generating mgans i sACHARRCtLfht 168 adQo%AMg MYETai@f 9, OWhRwle it €rm nal s
as the antennas of the predet erm ned group, and a bypass out put

termnap; and the HirANSNAAdre66b*e $MRGLNGLinLdlAtOLenf REs a PLL
connecting the output termnals of the first selecting switch to the

antennag, on@nijt feil gendtQlt DEf NG KL PVE Hegu i REyeas namgeeeadetemqne the
predeterm ned 15 group, the second switching unit includes:

a secong sel geliiG ¥ tEH HAYKNY rad UL 1 48T S HRk 1T 0 ch the out put

term nal of the second generating means 1s connected, t he sanme nunber

of outpyt term nalsiag the IR N AN £OPFEs EAM 189a@ PyRass %t RY the

termnal; and transmt-receive selecting circulators

connect gng t gy unf%”?&tthﬁE”k%%|%é¥erP #&¢eod %aﬂ%§'ﬁgk§¥‘£ﬁﬁ 5

ant ennas, on e circulator being provided eac
remainipg  geperating means will be interchand8d when the int&8PERAR@Sng

8 means conducts cross connection.
1 11. A base station according to Claim 10, wherein
2 the switching means comprises:
3 a first switching unit for switching connection of
4 the output terminal of the first generating means from one
5 antenna to another among a predetermined group in the
6 plurality of antennas:
1 a second switching unit for switching connection of
8 the output terminal of the second generating means from one
9 antenna to another among the remaining antennas; and
10 a third switching unit for bypass-connecting the
11 output terminal of the second generating means to one of the
12  antennas on the first switching unit side, and the output
13 terminal of the first generating means to one of the
14 antennas on the second switching unit side.
THIS SHEET HAS BEEN
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the third switching unit includes: a first bypass line for

connecting the bypass out put ter first selecting swtch to
one of the circulators of the Mua HIHW‘ g unit; and a

second bypass |ine for connectin eLbypass put term.nal of the
second selecting switch to one of the circulators of the first
switching unit, and the control unit controls bypass connections
by opert or 120 sholAt besecuittatnipronecpord ing eéaciClairncul B ovhépedhi ch t he
first and second bypass |ines are connected so as to cause total
refl ect on of poWwer first switchind 8nit inAldimse: station according
to Cam 9, further 15 conprising: nmeasuri ng neans for
nmeasuring the |evel aofiastr @eQpidtlimg sw bt ghaha®ahgesPonding tieRthal to
transm ssion signal for each antenna; and | evel judgi ng neans
for judging whieh anfeernetdips tbembhghestt tHb recepti @Rneir@idind ev¥€inkOlis
each carrier wave, wher ei n t he control means includes:
al  ocats ng npansek@edsl | akat i Beman AfkbERa WHi Chubdstbe€Brminals as the
87 j udged to have the highest reception signal |evel for each
carrierg antennas of the predetermined group. and a bypass output

7 terminal, and

8 transmit-receive selecting circulators for connecting

9 the output terminals of the first selecting switch to the

10 antennas, one circulator being provided for each antenna of

11 the predetermined group,

12 the second switching unit includes:

13 a second selecting switch having an input terminal to

14 which the output terminal of the second generating means is

15 connscted, the same number of output terminals as the

16 remaining antennas, and a bypass output terminal; and

17 transmit-receive selecting circulators for connecting

18 the output terminals of the second selecting switch to the

19 antennas, one circulator being provided for each of the

20 remaining antennas,

21 the third switching unit includes:

22 a first bypass line for connecting the bypass output

23 terminal of the first selecting switch to one of the
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wave; overl ap judgi ng njﬂu et her the sane antenna
IS repeatedly allocated to differ ﬂmm ‘m mlﬂgﬁm re-all ocating
means for, in the case where the sane‘antenha s =+ is aIIocated to different
carrier waves, allocating another antenna to the carrier_ wave whose

hi ghegig recepii @nl stgpal ofevale i Se HbHRCE W tcHi@N e Ot hgd; and

swtch control neans for controlling the swtching neans in 10 accordance

Wi th ald ocation ands res@bh@CBYbAE sl e3Wlel $or connecting khe YYNASE Siabhen
according to Caim13, wherein the first and second generating

means gach hasrai Pkl Ukt €108 sec&?&‘ersaetl'ﬂgtil’?&msvff@&?ew shgnhabg tE’he
determne the frequency of 15 each transm ssion signal,

contr ofy means; £oRi6obs ol i 18! £ [EFRURNAY H1 RAGH AL and "unit s that |
the carrier requenci es of I rst and secon generatlng means wl |

be | ”tzeJCha”QEd ""he@%é h@oh@%%ﬁcﬂﬁ%' @Qg@%%rlss pa%%”%%%%ﬂ?&ﬁs COPNEFLLAN.

20 ase station according to

the swdching, W@?tgg@cﬁeﬁr{g one port aoff'eraséh LA Do NS FRE e thgo

swi tchi'ng connection the o

term of DeliLgh %%Q:c[] png?ganﬁz A F0PR KO ANYNY o caREBNY

a predetermned group int Ity K ennas,
31 total reflection of power.
1 i3. A base station according to Claim 9, further
2 comprising:
3 measur ing means for measuring the level of an input
4 signal corresponding to each transmission signal for each
5 antenna; and
6 level judging means for judging which antenna has the
1 highest input signal level for each carrier wave,
8 wherein
S the contrel means includes:
i0 allocating means for allocating an antenna which has
11 been judged to have the highest input signal level for each
12 carrier wave;
13 overlap judging means for judging whether the same
14 antenna is repeatedly allocated to different carrier waves;
15 re-allocating means for, in the case where the samse
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a second switching unit for switching connection of the out put term nal
of the second generating neans fI !ﬂgﬂg&"ﬂﬂgﬂrmnn 5 anot her; and

athird switching unit for bypas out put term nal of the
second generating nmeans to one of the ant ennds 6n the first sw tching

unit side, apdteOWPU1IeEatBal tof diB€olriehtt carr OONEFRFEHY QEQB%a&QnQne
of the antennas on the second switching 10 unit side. 16

base siationaaeedHd Ngnit@ndAl FblThehehaeirler wave whdelinithesdt qlﬁ'p'ﬁ&
uni t includes: a first selecting switch having an input termnal to

whi ch §5e  131QWaut1 deem 18! ndlndle ddiote WENEERbENO JBRANS [ s connect ed,
t he sanme nunber of output tern1na|s as thé "antennas of the

predet egm ned group.s;and:12 BYRASS 10U P gL r@t!ntf"gglhng the sg1ttch1ng

transmt-receive selecting circulators OI’ COI’II’IEC'[I ng t

term nﬁbs of %Q?xof' rst Sﬂ:@&“iggc%w' hqlﬂht Ogtll'i%caarg%&'pasan@nerezglg %lfliebtnor

bei ng provi dec each antenna o e predetermne

t he se Qnd S quﬂg unit includes: a second selectlng switch
haV|ng an |nput rmnal to which 89
the output term nal of the second generating neans i s connected, t he
sanme nunber of output term nals as the remaining antennas, and a bypass

out put Eer”‘QQL; an% base station according to Claim 13, wherein

2 the first and second generating means each has a PLL
3 unit for generating local frequency signals to determine the
4 frequency of each transmission signal, and

5 the control means controls the local frequency of
6 each PLL unit so that the carrier frequencies of the first
7 and second generating means will be interchanged when the
8 interchanging means conducts cross connection.

1 15. A base station according to Claim 14, wherein

2 the switching means comprises:

3 a first switching unit for switching connection of
4 the output terminal of the first generating means from one
5 antenna to another among a predetermined group in the
&  plurality of antennas;

7 a second switching unit for switching connection of
8 the output terminal of the second generating means from one
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transmt-receive selecting circulators for connecting the 5 output

termnals of the second selecting switch tﬁm" , one
circulator being provided for each of EH'TMWQ@RMQL ant ennas,
p

the third switching unit includes: * & firrst by line for
connectigng t hen bypRgSteULRY neg:MAtad 10 of the first selecting switch to
one of the circulators of the second switching unit; and

a
d line f i t j h
econd 'SHl aoti ng swi T ok T ong ot The ) Paar are bYRap el P fln "ne
i tchi i . h i ect i op
by oponCor | Ut 05 eEminal, pEFAROBREnd Pb Y IR RN SN PES
first gnd aéﬁ%ﬁggagié?aasc%ézbf'?%@r %ﬁ&’k&h}ﬁﬁegﬁggg?tass i} CRug. (%gtealoutput

refl ection ) "A"bas¥€ n-for

[l ol 7. (chatl) i
[ ansmiichi on Wt 88korThn e 1 EERE O IO € XRED! BF PR Bhar e (951 e

usi ng_Synchr o zed, LLMB: Olyicsion o0 [LAMER ;90 WA CA/{4Er vaves,

charact'eri z y conpr 1 sing: 90
four antennas; first generating nmeans and second generating
means for si mul t aneousl y generating hi gh-frequency transm ssion

S gnal e g2, M0 % Bk oW e o i in g8 BYG 1520 %med LRI

2 the first switching unit includes:

3 a first selecting switch having an input terminal to
4 which the output terminal of the first generating means is
5 connected, the same number of output terminals as the
6 antennas of the predetermined group, and a bypass output
7 terminal; and

8 transmit-receive selecting circulators for connecting
9 the output terminals of the first selecting switch to the
10 antennas, one circulator being provided for each antenna of
11 the predetermined group,

12 the second switching unit includes:
13 a second selecting switch having an input terminal to
14 which the output terminal of the second generating means is
15  connected., the same number of output terminals as the
16 remaining antennas, and a bypass output terminal; and

17 transmit-receive selecting circulators for connecting
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5 determ ne the carrier frequem m m ssi on signal; a
first switching unit for switc N Hnﬁmf t he out put term nal of

the first generating nmeans between® priedet esm ned two of the four

ant ennas; a second switching unit for sw tching connection of the
10 out pft t &b eRtrvt tep@ingdoomif thmerarpnd smdarst iet swétcht Heo the
remai ni ng two ant ennas; a third switching unit for
bypass-idonned@ngpnde. otrput ¢ ircutlgrtiimabedhot her setdad dgiarer awrioly pdanshe o
one of the predeterm ned two antennas, and the output term nal of the
first gdheratiemg hebmg asSemmasne of the remaining two antennas;

first and second data output neans for outputting transm ssi on data;

i nt er cl?dngi ng means e thpudt smd ttchdmariwsi bnidat adésom t he first and

second data out put neans interchangeably to the first and 20 second
generatdzhg neans, asfiihgstoberaes ldtreaifght caantbcicimgsthe bgparectdwiput

and control neans for controlling the first, second and third
swi tchi2afy unitermbmalt hefi ntles chings g sehast Sogt e itk oubpubne of the
91 termnals of the generating neans will be connected to

di fferet @i enhasorand faltye csdsod| sngtthénBluniri;t &odthat the
carrier frequencies of the first and second generating neans wll be

interctEged when 4 hsecémd e5ehaBgi DYneMEARSco£ABEYGNT thEeODPYPaEs output
connecti on.

26 terminal of the second selecting switch to one of the
27 circulators of the first switching unit, and
28 the control unit controls bypass connections by open-
29 or short-circuiting one port of each circulator to which the
30 first and second bypass lines are connected so as to cause
31 total reflection of power.
1 17. A base station for mobile communication systems
2 performing diversity as well as transmission and reception
3 by time-division bidirectional multiplex using synchronized
4 time-division frames on two carrier waves, characterized by
5 comprising:
6 four antennas:
7 first generating means and second generating means
8 for generating high-fregquency transmission signals, each
9 having a PLL unit for generating local frequency signals to
so | TS SRR i Bra
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18. A base station accordin [ erein the first
switching unit includes: jjuml i li ﬂ lecting switch having an input
terminal to which 10 the o h the first generating neans is

connected, the sanme nunber of output terminals as the predeterm ned two
ant enngas, de 886md nkypaescavirdelr fereuticy @l each transdia9sohtis [@RelLYeE
selecting circulators for connecting the output termnals of the first

sel ecting switch toat lfg it esaschone ulbi€i Eoul alwitORING Rodvedad d0r o f
each antenna of the predeterm ned two ant ennas, t he second

swWtching unihel REltHABS terminal of® SKEO0HA re@l 6Fdh8Pa 8 VhECRAAIE NPe BReen
I nput termnal to which the output term nal of the second generating

means i3 conpeeliedermd@ ddier $aNBENYUHBEE oy AHPdKnigEM nals as the
remai ni ng two ant ennas, and a bypass output termnal; and

transmj-receive Seheﬁkb@iéﬂgﬁyi@£9ﬁ§ B%HtPQQﬂ?CQQQQcEHQg cofdPtion of
termnals of the second selecting swtch to the antennas,

92 15 theo@%t:ﬁitrC&Q?ﬁ?ﬁalbglfn(iheprsoé’déjﬁ&‘ o£06r 2286 nﬂafangh?etween

remaining two ant ennas, he third swtching unit 1ncludes

a firsf{gbypaggel k@%alq{upd)n@@gtéﬂgehggsbypass output termnal 5 of the

first selecting swtch to one of the circulators of the second swi t chi ng

uni t: ?ﬁd a third switching unit for bypass-connecting the
18 | output terminal of the second generating means to one of the
19 predetermined two antennas, and the output terminal of the
20 first generating means to one of the remaining two antennas;
21 first and second data output means for outputting
22 transmission data;
23 interchanging means for inputting transmission data
24 from the first and second data output means interchangeably
25 to the first and second generating means; and
26 control means for controlling the first, second, and
27 third switching units, and the interchanging means so that
28 the output terminals of the generating means will be
29 connected to different antennas, and also controlling the
30 PLL unit so that the carrier frequencies of the first and
31  second generating means will be interchanged when the
32 interchanging means conducts cross connection.
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a second bypass line for connect t put term nal of the
second selecting switch to one OL‘@!&W m mﬂmn of the first

switching unit, and 10 unist control s bypass connecti ons
by open- or short-circuitlng one port of each circulator .to which the

first apnd 1gseconfl B¥RassddiEsn aE6c6087QGt @& T Hbmt D7 Cakhe rieGnal
reflection of power. 15 19. A base station according

to Cagm 18, furkher first swit&RYREI WM& includes: NeAsSuUring neans for
measuring the |level of an reception si gnal correspondlng to each

transm gsion signal of @nQaCh AL &Ry swit@RdhadQng an 1HME 1468 AG1NRANS
for judging which antenna has the highest reception signal |evel for

each cajrieryWa¥e the output B8r®i%hal of the FNEsEORLYrIEAN hOgh¥das
93 al l ocating nmeans for allocating an antenna whi ch has

been 5] udgegnmcftaevae t%éﬂ ghest 5%%% orafs'ga%utev%rinq a8ach JGar kingr

wave; overl ap judgi ng neans for judgi ng whet her the same ‘ant enna

S1is a'bocatﬁgeh%ﬂﬂﬁﬂfﬂéwttﬁ@r“ﬁ¥$gﬁggs1and a bypak§ ButQGAL I DIr HEAAS ;

for allocatinhg another antenna to t

7 and

8 transmit-receive selecting circulators for connecting
9 the output terminals of the first selecting switch to the
10 antennas, one circulator being provided for each of the
11 predetermined two antennas,

12 the second switching unit includes:

13 a second selecting switch having an input terminal to
14 which the output terminal of the second generating means is
i85 connected, the same number of output terminals as the
16 remaining two antennas, and a bypass output terminal; and
17 transmit-receive selecting circulators for connscting
18 the output terminals of the second selecting switch to the
19 antennas, one circulator being provided for each of the
20 remaining two antennas,
21 the third switching unit includes:
22 a first byrass line for connecting the bypass output
23 terminal of the first selecting switch to one of the
24 circulators of the second switching unit; and

'rmssaﬁiakiék&é
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carrier wave that has the highes | evel in the case
where the sanme antenna is all ocai ﬁgﬁm&'&&mﬂﬁﬂﬂcarn er waves; and 10
switch control nmeans for control kNg nMeans in accor dance
with allocation and re-allocation results. 20. A .base station
for nmoBBl e comuni cat iserosybstbanmod IMMA-for cdibbeattrgsthypbywhiseghoutput
comuni cates with nobile stations through 15 transm ssion diversity with a
pl ural g6y of teammitrd catifonthkansetsnd sebektidnag awdenhr otochamwelof the
allotted to each tine-division slot, characterized by conpri sing:

a plurahity efirtowinstessi 68 shendliganadwitoBinBanaiftQr and generating
transm ssion signals by nodul ating transm ssion data and 20 converting the
frequengy of each mtid atdmyr &1 gl t idd Pt Aol EERVBAEY connpkedeingy Byned dio¥
each communi cati on channel ; anplifying neans for anplifying the

transnmpesi on o3 @I - ctfhecultlﬂbmbﬁre pbritheragpkhf ¥ipguieans R ik itdie 1Saee
as or larger than the 94

\' 23A 30 first aMdDEEcohd! LIHYE S5 PRes! 6P| HMRIAdN0s FBRBSLo cause
transmt-receive antennas, the nunber of which is the sane as or |arger

than the numier: Of & ANSALSSHOR FSigHAdr geNerating means; 5
sel ecting neans for selecting the first antenna that gives

1 19. A base station according to Claim 18, further

2 comprising:

3 measuring means for measuring the level of an input

4 signal corresponding to each transmission signal for each

5 antenna; and

6 level judging means for judging which antenna has the

7 highest input signal level for each carrier wave,

8 wherein

9 the control means includes:

10 allocating means for allocating an antenna which has

11 been judged to have the highest input signal level for each

12 carrier wavse;

13 overlap judging means for Jjudging whether the same

14  antenna is allocated to different carrier waves;

15 re-allocating means for allocating another antenna to

16 the carrier wave that has the highest input signal level in
93 E 'T:f»-’rﬂ»r |

¢
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t he hi ghest reception signal ni cati on channel by
measuring reception signal nglmr!mﬂﬂ“tmm Si gnal S 1in each

comuni cation channel, the sighal% Beimg eeceived by the transmt-

recei ve antennas in each reception slot; 10 over | ap judgi ng neans
for jud@i ng whet hexs ¢ hehkirestt lent eana antanﬁ&miedamyomhaeﬁﬂectHdgfmmynm
i n each conmuni cati on channel is repeatedly selected in the sane
recepttd®n sletarrier wavesal kadati ng neans for allocating an antenna which
has not been determ ned as the first antenna for any other

comunilgat i on channalwitkbh i Bohle cJanke §hot flo@ tden€OTUNRGatilDN eRdH ing
havi ng the sanme first ant enna as anot her communi cation channel in the
sane shot; am@ans in adé@P8Rhtll NgiARANS Iflcdd POSM A48 N0r bR 16l i &
t he anplifying means corresponding to the conmmuni cati on channel that
sharesgatthe samgdligs$st antenna with anot her conmunication channel, 20 and
also transmtting the output of the anplifying neans

correspondi ng to the conmuni cati on channel that does not share the same
first antenna with any other communicati on channel, the out put of the

arrpllfyllng Means beimgbisansmatiash t BbeURLY I | EbihuAR@Mdn systems of
determ ned for each communi cati on channel by the

determ RiNg TDMAYEANMS.access type wRich é’omﬁﬁlahefe'soa@%calquga ts@ a@ #d 3
20, wherein 5 t he all ocati ng neans conpri ses: i dentifying

means fa@r idedddyd g theLonnanisat i v Pey with a plurality of

4 communication channels including a control channel allotted
5 to each time-division slot, characterized by comprising:

6 a plurality of transmission signal generating means
7 for generating transmission signals by modulating
8 transmission data and converting the frequency of each
9 modulation signal into a frequency predetermined for each
10 communication channel;

11 amplifying means for amplifying the transmission
12 gsignals, the number of the amplifying means being the same
13 as or larger than the number of transmission signal
14 generating means;
15 transmit-receive antennas, the number of which is the
16  same as or larger than the number of transmission signal
17 generating means;
18 selecting means for selecting the first antenna that
94
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whose hi ghest reception signal st anong the

communi cati on channel s | n whi chmnm m mﬂ'mmﬁa | s repeat edly

sel ected; and 10 first akFlotatyngt meams al locating the
conmuni cati on channel whose hi ghest reception S|gnal | evel is the

| owest140 thgives fﬂﬁéthﬁ&hégﬂa isRhactLiy 191 189 Q0NN L& | QGmﬁH%%%Jtmn
22. A base station for nobile comrunication systens of TDMVA-

accessy ol ype ¢ nihirdn Wﬂﬂyasﬁaaﬁé tﬂwg&gﬂayeﬁw‘mswhth@ 51gnals in
plurality of communication channels i ncluding a control channel in

time-dpyi si O'aa%lhotéeémiﬁl rs@ﬁttqr' Z%Pﬁn&?”prt'rﬁé ngwnals be dlnga ?Xéegmel&mﬁy

I ncl uding at |eas t transmt-receive system and a secon

Lransimyy- 1 eCEhNe SUSteflc-20seive SHAAIMMA LY 8Lk FUWL e [gpe}ygeant ennas

for transmtting recel ving, er o ennas berng the

sane as POV Iarger tJFHEtgf %Eggs%eir§cgo¥e %Hﬂmiﬁh%%her the first

transmtti ng neans f OI’ gener ransmn ssi on
96 .
Systen?unlt an %ﬁlputﬁ%&f%% tra gva éiiﬁﬁ ing theans in each

on
eoept FBn ot SRiratENERRE change %sm%e? reber DatiNt nmbecPEE R A T hhA w eme
cal cul Elng the rqgegtlopot5 signal |evel received by each transmt-receive
ant enn and “I¥ ’

27 allocating means for allocating an antenna which has
28 not been determined as the first antenna for any other
29 communication channel in the same slot to the communication
30 channel having the same first antenna as another
31 communication channel in the same slot; and
32 transmitting means for transmitting the output of the
33 amplifying means corresponding to the communication channel
34 that shares the same first antenna with another
35 communication channel, and also transmitting the output of
36 the amplifying means corresponding to the communication
37 channel that does not share the same first antenna with any
38 other communication channel, the output of the amplifying
39 means being transmitted through the first antenna determined
40  for sach communication channel by the determining means.

1 21, A base station according to Claim 20, wherein
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outputting the reception si , unber of reception signal s
bei ng determ ned by nul ti pI@]ﬂMﬁﬁ!ﬂMﬂgm& systens by the number of
transmt-receive antennas; * ¢ L n ns for supplying | ocal
frequency signals for each 10 systemso that the si gnal s processed by the
transmgting means @ a2110kH% iMSCaidd 19 ggﬁgﬁ iWglsl. correspond to the

frequenci es of the communi cati on channel s; PLL control neans

for congrolling the;togak ¢l naguens § fc la%q{]gﬁ{,p,ygtbﬁﬁplclon{}{ﬁﬁp%atﬁn

determ ning neans for determning t roug antenna t

transm§5| 0 héEnQPnQHgggdh;,Qhetsr{e i nfpRRE R 'WWi 15! et\/}?é ’lov%lgt among |

out putting the determ ned resul processing rreans prow

for ea(‘é‘l tra{ﬁénheo&g%ﬁxtvceatm S%%taqm ] TMIP{&?E}%%' ngf L{% ?teq'lrﬁ]els

inputted into ransm it | i'ng neans and ‘signal s outp rom

recei ving nmeans o.that.the s als will be in synchronization with
frames ér:ade up éated%iﬁeq% e(? él% nodem neans arranged bet ween t he
transm,}tl ng and regel v

nmeans, ‘and the TDMVA p?%{éessﬁr}gl WRHER9 or BFSARS at i FOF si gﬁéllgcta&”ﬁt‘r’ thEnt
Lo Lre bt AT TR0 Rl hidke RiShHREna ney ° SRREdnibRyS) 18

betweer, the L1 Sl el 08T SRS UM AL NG SR for  tho
10 communication channel.
1 22. A base station for mobile communication systems of
2 TDMA-TDD access type which communicates through diversity
3 with a plurality of communication channels including a
4 control channel in time-division slots, characterized by
5 comprising:
6 a system unit including at least a first transmit-
7 receive system and a second transmit-receive system;
8 a plurality of transmit-receive antennas for
9 transmitting and receiving, the number of the antennas being
10 the same as or larger than the transmit-receive systems:
11 transmitting means for generating transmission
12  signals of the system unit and outputting the transmission
13 signals to the transmit~receive antennas;
14 receiving means for demodulating input signals from
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control neans for controlling, rdance with the output of the
determ ni ng neans, the system stﬁmaﬂﬁ HI g ”m t hat signals fromthe
transmt-receive systens wl | t hrough di fferent

transnit-rece!ve_antennas, the transnit-receive an;ennas_used for the
si gnali g r ansyi &St ©dm 8¢ b -havieNd d e thirdhestto IF LAGHATPN 0@l at exelthd
the respective transmt-receive systens, and that the transm ssion

signalig Wi | I iPeuprogegsed byighdferegkeived rsMéiLA0 RIS ther OO ¥ 6!
means further controlling the PLL 15 control neans for each sel ected

system-p0 asziPeRBkUStaldPClhen odfPYUEDRECS he inﬁut sign#®B. 1eAdl8Serhe
station according to Caim22, wherein e determ ni ng neans

det er nj gies tmbgbeoan&ﬁ&m tsh%tnlzhlass bé&&e@@temq’%@ gonhavaexphh

th
hi ghest reception signal |eve In a plurality of systens s ould Be

al I ocafe d1w%u+?§rsy§%emévy¥%%s b ORGSL TRGAPIL 0N, 0931, 1 SVHl - ﬂ§cépg§

Iomest anong a syst
20 antennas;
21 PLL means for supplying local frequency signals for
22 each system so that the signals ©processed by the
23 transmitting means and the receiving means will correspond
24 to the frequencies of the communication channels;
25 PLL control  means for controlling the local
26 frequencies supplied by the PLL means;
27 determining means for determining through which
28 antenna the transmission is conducted at the input signal
29 level., and outputting the determined result;
30 TDMA processing means provided for each transmit-
31 receive system for TDMA-processing signals to be inputted
32 into the transmitting means and signals outputted from the
33 receiving means, so that the signals will be in
34 synchronization with frames made up of the slots;
35 modem means arranged between the transmitting and
36  receiving means, and the TDMA ©processing means, for
37 modulating signals to be sent to the transmitting means, and
38 demodulating signals sent from the receiving means:
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39
40
41
42
43
44
45
46
47
48
49
50

51

R O 0

system switching means for switching -between the.
first transmit-receive system and the second transmit-
receive system; and

control means for controlling, in accordance with the
output of the determining means, the system switching means
so that signals from the transmit-receive systems will be
transmitted through different transmit-receive antennas, the
transmit-receive antennas used for the signal transmission
each having the highest input signal level in the respective
transmit-receive systems, and that the transmission signals
will be processed by different transmitting means, the
control means further controlling the PLL control means for

each sslected system so as to adjust local frequencies.

23. A base station according to Claim 22, wherein

the determining means determines that the antenna
that has been judged to have the highest input signal level
in a plurality of systems should be allocated for the system
whose highest input signal level is the lowest among all the

systems.
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