1.7 MAR 2004 DESCRI PTI ON COVMUNI CATI ON TERM NAL APPARATUS AND TR@N&N%&&H@WE
STATI ON SELECTI ON METHOD Techni cal Field The present invention relat t
comuni cation termnal apparatus and transm ssion station selection

nmet hod used in a digital radi o conmunicati on system 10 Background Art
FIG1l is a drawing to explain an outlipe of handover during which a
comuni cation termnal in a conventionmal digital radi o comunication
system swi tches between base 15 stations with which to conmuni cate. Wen

communi cation termnal 4 carri e%EpéJ#RigfItIch@ndover fromfirst base station
1 with which communication termna I's - actual |y comruni cati ng second

base station 2 with which communi cati on term nal 20 4 will enter into
conmuni cati on, conmunication term nal 4 communi cates with both the first

and secondoBsn 5¢ArORS ikt RS, | ABBAKGORIS Ohn! Ak AR A8LeRNS the

signal with a better reception condition fromthe two "sign romthe

first and second base st&tph@ioNgr2ECRIONNREBbHNformation unit using
the selected reception signal as a transm ssion signal fromthe

comgni cation termnal. During soft handover, the communication termnal 7
MAR 200 is conmmunicating with a plurality of base stations
Technical Field

The present invention relates to a communicatién
terminal apparatus and transmission station selection
method used in a digital radio communication system.

10
Background Art

FIG.1l is a drawing to explain an outline of handover
during which a communication terminal in a conventional
digitalradiocommuﬁicationsystemswitchesbetweenbase

15 stations with which to communicate.

When communication terminal 4 carries out soft
handover from first base station 1 with which
communication terminal 4 is actually communicating to
second base station 2 with which communication terminal

20 4 will enter into communication, communication terminal
4 communicates with both the first and second base
stations. At this time, control station 3 selects the
signal with a better reception condition from the two
signals from the first and second base stations and

25 combines an information unit using the selected
reception signal as a transmission signal from the
communication terminal.

During soft handover, the communication terminal



simul taneously and the plurality of base stations is each sendi ng 2 MAR 200
" forward link signal to the relevant conmmunication termnal. The
comuni cation termnal receives the forward link signals fromthe
plurality of base stations, conbines transm ssion units of the plurality
of forward link signals to forman infaymation wunit. Thus, when the
comuni cation termnal is in the 10 priocess of handover, sinmultaneously
using forward links froma. plurality of base stations in comunication
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only a basenalipld o hirkvar | QLW & Lok 107 bet her Jerepphan qual ity at the

communi cation térmnal sends the forward |ink signa t he rel evant

comuni cajéMAuhdldd fiabnand G IRk 10aserh &t abngitsh £0a b s epdrhorpaid 1ink
signals, thus reducing interference of forward |inks. However, In a

situasi oresvelivas handonerwaler @ i it 424 nAN@PFIAH Oth 861 ulrhel £684! okoundary
is unstable, 25 even if the relevant conmmuni cation term nal sel écts and

repl aces bidd athasiostat icombihesbaitensaiaebnquality offf ampanong base
stations that send forward |ink signals the relevant comuni cation term nal

based onptlherdlithMAR 2G04 wpmedil ynif s file s war ¢ dimkaofi w6k ra®hsfi ssion
uni t tnit. ,
!m) Thus, when the communication terminal is in the

10 process of handover, simultaneously using forward links
from a plurality of base stations iﬁ communication
increases interference signals against other
communication terminals, restricting the capacity of
communicatioﬁ terminals accommodated in the cell under

15 the control of each base station. Therefore, the
Unexamined Japanese Patent Publication No.HEI 11-69416
discloses a technology whereby only a base station with
a forward link of better reéeption quality at the

L_) communication terminal sends the forward link signal to

20 the relevant communication terminal and other base
stations do not send.forward link signals, thus reducing
interference of forward links.

However, in a situation such as handover where

signal propagation near the cell boundary is unstable,

25 even if the relevant communication terminal selects and
replaceé with a base station with better channel quality

from among base stations that send forward link signals

to the relevant communication terminal based on the



at.the communication termnal, the quality of the forward |ink qign@hRfﬁmg1
the base station nay deteriorate and nay not be received correctly t he
comunication 5 termnal. That is, when a base station sending a forward
link signal is switched during transm ssion of a plurality of

transm ssion units that make up information units of signals at the

comuni cation terminal, since the base 10 station to which the

comuni cation is switched has not been the target of transmt power

control VEbAIUAS, SETENU CESLERLPTRAL 0 Lacy W iapsn sshon it oy
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that the comruni on"term na fai'l” to con ure ormati
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thus fai g to per I ci ent conmmu i ons. closure o nvention
It isgan objgash Lof . the present invention to provide 25 a conmunication
term nal apparatus and transm ssion station selection nethod capabl e of

optimally seleg{ipof §9MPhBnNE HES@PELQ b ANRbAdaNY GAFOYWWIrAUi ink ,
efficient radio communications. MR 2 A subject of the present. invention is
to provideignal is switched during transmission of a plurality
of transmission units that make up information unifs of
fj signals at the communication terminal, since the base
10 station to which the communication is switched has not
been the target of transmit power control with the
communication terminal so far, the transmission unit may
be received erroneously by the communication terminal
due to.nonconformity of transmission power control of
15 the forward link or drastic quality deterioration caused
by transmission errors of transmit power control
information produced before the changeover. In this
case, the problem is that the communication terminal may
‘) fail to configure the information units correctly and

20 the information units need to be resent after all, thus

failing to perform efficient communications.

Disclosure of Invention

It is an object of the present invention to provide
25 a communication terminal apparatus and transmission
station selection method capable of optimally
selecting/combining reception signals and carrying out

efficient radio communications.



gonmmuni cation terninal that selects a base station apparatus thaj MiNAR 200!
send a signal in the next information unit based on 5 the quality of the
information unit of forward links froma plurality of base station
apparatuses, avoid transm ssion over forward |inks of poor quality to
reduce interference of forward |inks, suppress excessive swtching between
base station apparatuses sending forward link signals and 10 optimally
operat e conbi nation by the comunication termnal, thus allow ng efficient
radi o communi cati ons. Anot her subj ect {)f the present invention is to allow
the comunication term nal apparatus to optinmally operate conbination of
reception signals and realise efficient radio 15 conmuni cati ons when the
recepti on powe® ofubigatar 6f| e BYgpRAts irwNtdCtReribase AV Bs

greater thap the..is emémﬁg?ﬁgﬁagf s@rdranal doddanksisirgnal Jhhansthe base

station apparatus wth whic ~comuni cation termnal apparatus is
current |y thetmuhl katdnty sasdgnhe povidie disttedahenplaax d@dds bppredePer mi ned

power ghatyis jchangeabl e RECOR Al A ion LWASLPHEPRYRLAAD SNV OPABAL 5 bY
sel ecting a base station apparatus having the nmaxi num power of forward

link signalurgkitef PEschant | 682610Dr ARPAGILPT T GRYeid | ddpparasgsaon

communi capi,eP ESFMEAA!Y BRAIA Yoort BAk1 £&Y I ESrdilceS Ak R2BgONEE gRd base
station apparatuses; 7 MAR NO FIG 2 s a bl ock di agram show ng

confi gur afPeviakd cdrdmifir c ab IRRT I nPHESS BPffar &d§Ethr Y SERDOBAAENL t he
present | Q¥epidON; apparatuses sending forward link signals and

10 optimally operate combination by the communication terminal,
thus allowing efficient radio communications.

Another subject of the present invention is to allow the
communication terminal apparatus to optimally operate
combination of reception signals and realise efficient radio

15 communications when the reception power of forward link
signals from other base stations 1s greater than the
reception power of a forward 1link signal from the base
station apparatus with which the communication terminal
apparatus is currently communicating and the power difference

20 exceeds predetermined power that is changeable according to
the propogation environment, by selecting a base station

apparatus having the maximum power of forward link signal.

Brief Description of Drawings
25 FIG.1 i1illustrates a communication terminal apparatus

that carries out soft handover and base station apparatuses;



FIG3 is an outline show ng the reception quality 5 and selectioq ztﬁhwqmg
of base station apparatuses that send forward |ink signals durindas f
handover of the comunication term nal apparatus according to the

‘enbodi nent above; FIG 4 is a block diagram showi ng a configuration 10 of a

communi cation term nal apparatus accordin Enbodi nent 2 of the present
invention: and FIG5 is an outline show ng the reception quality and
sel ection statuses of base station apparatuses that send forward |ink

[ s duri h f . i i 1 nal
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accordi ng ment present “invention. A signal sent fromthe

other end of CHFEN:CRLI af bh dLEALVEOR G Re LEEAHL PONSGRAIANJO0S Vi a

antenna 101 and transm ssion/reception sign separation section 7

MAR 260 Bhed IFCEREEQRd S it ok sSYH Belad é@ae&%%efa%gmf@{-:’ sadl @pdeception

processing by radio reception section 103, sent to denpdulation sections
104 corresitddE Bewiad d helihk rEEPRELLY &I PASRGSIH # PNhandiAdt sy ¢Mdybated as

signal s
k communication terminal apparatus according to the
embodiment above;‘
FIG.4 is a block diagram showing a configuration
10 of a communication terminal apparatus according to
Embodiment 2 of the present invention; and
FIG.5 is an outline showing the reception guality
and selection statuses of base station apparatuses that
send forward link signals durihg soft handover of the

15 communication terminal apparatus according to the

embodiment above.

Best Mode for Carrying out the Invention
(Embodiment 1)

20 ~ With reference now to the attached drawings,
embodiments of the present invention will be explained
in detail below.

FIG.2 is a block diagram showing a configuration
of a communication terminal apparatus according to

25 Embodiment 1 of the present invention. A signal sent
from the other end of communication is received by radio
reception section 103 via antenna 101 and

transmission/reception signal separation section 102.
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froma plurality of base stations and output as reception data. ﬂﬁbtﬁN%gpu
hand, the outputs of denodul ati on sections 104 are each sent to their
respective reception power determ nation sections 105 where the reception
10 quality in an imedi ately preceding information unit, for exanple,
power of reception signals fromtheir _respective base station apparatuses
i s deternmined. The determination resuPts of recepti on power determ nation
sections 105 are sent to base station selection section 15 106. Base

The bost THEATTREGON Poy i} S B BORE: FOoREad Sie TRArGe EARHaL | on
communi eGP ESER e B8RR LAY By retbie WRER RO TR ARt d Ahe base
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200 mul t yglexi ng section 107. The nultiplexed data is sent nodul ation

section 108, digital-nodul ated by nodul ati on section 108 and sent section
109. Oon the other hand, the outputs of demodulation

sections 104 are each sent to their respective reception

power determination sections 105 where the reception
10 gquality in an immediately preceding information unit,

for example, power of reception signals from their

respective base station apparatuses is determined. The

determination results of reception power determination

éections 105 are sent to base station selection section
15 106.

Base station selection section 106 selects a base
station apparatus displaying the best reception quality
{reception power) based on the determination result from
reception power determination sections 105. The

20 communication terminal apparatus proceeds with a
changeover to the base station apparatus selected in this
way. Then, base station selection section 106 creates
base station selection information indicating that this
base station apparatus is the base station apparatus with

25 which the communication terminal apparatus will
communicate in the next information unit. This base
station selection information is sent to multiplexing

section 107 and multiplexed with transmission data by



radi o transm ssion the other hand, the outputs of denpdul ation se¢t7 ongR 108
are input to transmt power control section 110. Transmt power control
section 110 determines transmt power information of reverse |links from
TPC (Transmt Power Control) bits of reception signals and 10 sends a
control signal to radio transm ssion sgction 109 according to the reverse
link transmt power information. Radio transm ssion section 109 perforns
predeterm ned radi o transm ssion processing on the 15 transm ssion data to
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transmt power section 20 110. he opération of the
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signal pewel f5gmifgg st base station 25 apparatus during soft handover and
solid line 202 expresses a variation of signal power froma second base

stati®n apparapys i i 8¢ ¥ thhadovsie kPt dNdle RWEHUNS tHEnPOVEr

determ ned by each reception power
sections 104 are input to transmit power control section
110. Transmit power control section 110 determines
transmit power information of reverse links from TPC
(Transmit Power Control) bits of reeeption signals and

10 sends a control signal to radio transmission section 109

according to the reverse link transmit power
information.

Radio transmission section 109 performs
predetermined radio transmission processing on the

15 transmission data to transform it to a tramnsmission
signal and sends the transmission signal from antenna
101 via transmission/reception separation section 102.
At this time, transmit power is controlled according to
the control signal from transmit power control section
20 110.

Then, the operation of the communication terminal
apparatus in the above configuration will be explained
using FIG.3. In FIG.3, solid line 201 expresses a
variation of signal power from a first base station

25 apparatus during soft handover and solid line 202
expresses a variation of signal power from a second base

station apparatus during soft handover. This signal

power is the power determined by each reception power



1 1 MAR 4

MAK [UUL determ nation section 105. Delimters on the horizontal axis in
FIG 3 indicate signal information units. Furthernore, synbol strings
descri bed bel ow the horizontal axis indicate base 5 station apparatuses
that send forward link signals and express the selection statuses of the
base station apparatuses. In these selection statuses, reference nuneral
201 indicates that the first base station apparatus is selected and

ref erence nuneral 202 10 indicates that the second base station apparatus

is sel ecgigq:'eztrﬁ'iggg’i%'n %gg.‘s_ 3t b%.rl apparatus fromwhich a Sover

conmmuni cation term nal ‘apparatus recéi've a signal with higher signa
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information wunit (201). Then, in the information unit, the first base

stati gn appakalds A%afa%r&e@s aghbhe ddRASHb %Y PSR §ti¢;td2£ils agRyY at us

(base station apparatus that sends a forward Iink signal).” 25 Then, in a

signal poyRpre@PAhEOBcllePOiBn BtibBasdtdV®r fhe Wasbopalad16m the
second base station apparatus is higher, and therefore the second base
apparatuses. In these selection statuses, reference
numeral 201 indicates that the first base station
apparatus is selected and reference numeral 202
10 indicates that the second base station apparatus is
selected. | In FIG.3, a base station apparatus from which
a communication terminal apparatus receive a signal with
ﬁigher signal power at a point in time expressed by a
black point is selected as the next information unit.
15 This selection is made by base station selection section
106.

More specifically, in a signal power comparison at
point A, the power of the signal from the first base
station apparatus is higher, and therefore the first base

20 station apparatus is selected as the next information
unit (201). Then, in the information unit, the first
base station apparatus is regarded as the transmission
base station apparatus ({(base station apparatus that
sends a forward link signal).

25 Then, in a signal power comparison at point B, the
power of the signal from the second base station

apparatus is higher, and therefore the second base

station apparatus is selected as the next information



station apparatus is selected as the next information unit (202):1¥h£%$ in
the information unit, the first base station apparatus, which is the
current transmi ssion base station apparatus, is switched to the second
base station apparatus and the second base station 5 apparatus is regarded
as the transm ssion base station apparatus. Furthernore, in a signal power
conparison at point C, the power of t He signal fromthe second base
station apparatus is higher in |like manner, and therefore the 10 second

o ot (RS aRRAERL US Rl A5 fn@® fAEaRRK: 144 PIRTSS ERDIEL SR On

appar at us n, in thHe information unit, the second base station
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kept and e secon ase | on apparatus 1's regar 15 as the
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sends this s ection information to the first and second base station
appar at Usg&sc SHbI PEse0t £ ahardpypardeut 48k eRd s se6albRaTe sHAl 1 R

apparatuses performtransmt control 20 according to the selection

i nfor gat izypaYhend Nes sebgatueid iay of RB! £ $m N8k i¥n s 8WB thasEo st ati on
apparatus, preferable for the base station apparatus to send only a control

si gnal am@ gtuRo, nessage signal to the communication term nal 25
apparatus. Thus, a base station apparatus, which is not selected as a base

station appar atrus-t e sand-e, fiar wasd gna bkpswgrakcomgentdssom wta pooin t ol
signal and sends no
C, the power of the signal from the second base station
apparatus is higher in like manner, and therefore the
10 second base station apparatus is selected as the next
transmission base station apparatus (202). Then, in the
information unit, the second base station apparatus,
which is the current transmission base station apparatus,
is kept and the second base station apparatus is regarded
15 as the transmission base station apparatus.

The communication terminal apparatus sends this
selection information to the first and second base
station apparatuses during soft handover. | The first and
second base station apparatuses perform transmit control

20 according to the selection information.

When the selection information is not of the own
base station apparatus, it is preferable for the base
station apparatus to send only a control signal and send
no message signal to the communication terminal

25 apparatus. Thus, a base station apparatus, which is not
selected as a base station apparatus to send a forward

link signal, sends only a control signal and sends no

message signal to the communication terminal apparatus,



)

message signal to the conmunication term nal apparatus, 1 7 MAR 2017 10AR Al
can thereby reduce interference signals against the forward |ink while

mai nt ai ni ng radi o connections with the conmunication term nal apparatus.

It is also preferable, when the base station 5 apparatus sends the sel ected
forward |ink signal, that the base st%tlon apparatus reflect the transmt
power control |nfornat|on fromthe connunlcatlon termnal while no
transm ssion is being perforned on the forward |ink and send the forward

link signglqgwih @Hé?le R c 40j AUESF e Ol c 8X8HRIrfa 1 & HBalih ddefleas

surplus power. This cofipensates for nonconfornmity of transmt power due

transm sz'd}f\»:&fﬁo'flﬁn}?t&hl‘?.fe i 208 Fhl nf3 Qi’lfrrﬁaﬁ_fd akohRe@tBéhan Wiem t he
comuni cation termnal while no forward Tink is being transmtted, making

it possi Bl éémhqrﬁe&aebbh &@ﬁmihaﬂ AP daltiviK, signal to the

comuni cation term nal Thus, the communication term nal apparatus sel ects

a base stationtdi S axige fgﬁy@féﬁlamf@; Wahenl itkkesbarad spaweionmedi ately
before the signal information unit 2D from anong the base station

apparat uagpd fla EaBMERIGH | Phe Belist saf fokardayel inkveiidmauccedmyel y
switching between base stations according to a variation of the quality
of the fehsarwatenktatghah apgpamatussrefilact $iid chragsafibapewstnati on
apparatus in the information 25 unit. In this way, it is possible to reduce
t he anobuabndfredbnindlorimatsébactiveomothe communication terminal
while no transmission is being performed on the forward
link and send the forward link signal with surplus power
10 added. For example, +3dB is added as surplus power.
This compensates for nonconformity of transmit power due
to transmission errors, etc. of transmit power control
information from the communication terminal while no
forward link is being transmitted, making it possibie
15 to reliably send the forward link signal to the
communication terminal.
Thus, the communication terminal apparatus selects
a base station displaying favorable forward l1ink signal
power immediately before the signal information unit
20 from among the base station apparatuses in communication
during soft handover, avoids successively switching
between base stations according to a variation of the
guality of the forward link signal and carries out no
switching of base station apparatus in the information
25 unit. In this way, it is possible to reduce the amount
of control in selection of a base station without

excessive switching of forward link transmission base

stations and reliably receive forward links. Therefore,



base station w thout excessive switching of forward |ink transnisgionMggséH
stations and reliably receive forward |links. Therefore, 1 7 MAR 20( 11 this
all ows the comunication termnal to correctly configure the information
unit and realize efficient radio comunications. Furthernore, since no
forward link signal is sent froma b station apparatus with forward

| ink signal of poor quality, it is possible inprove the frequency
utilization efficiency and reduce |nterference of forward |inks.
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transmt power ertornms 10 transmt power control based on transmt
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comuni cation during soft handover (in consideration transmt power control

i nformati,Qyph aochmtRlbhY ifndaseratrdli &FmaPRIr A 148€6) nd LEbgwRPs§i bl e to
realize 15 effective transmt power control over a plurality of base

station appdtasigasl N £O0SBHR GaldiPna BhHSe sitfat SonpapPadrt&tu® welthbly
carry out handover, providing efficient radio communications. it is

pr ef es ablae frwhiba QOIMKNEGRon bEr Powt gd@ldppsy aius ief poks igbedi ment
to determine the quality based on the reception power of a signal common

to forward impkevelhilsenikesyuénpgssithl bitatdetreref fiddienqyaldndes
forward links froma plurality of base station apparatuses easily and
Wi t hout sieghidecamttearferensaed of forward links.
Furthermore, since the communication terminal
apparatus determines tramsmit power and performs
10 transmit power control based on transmit power control
information from a plurality of base station apparatuses
in communication during scoft handover (in consideration
of transmit power control information of a plurality of
base station apparétuses), it is possible to realizé
15 effective transmit power control over a plurality of base
station apparatuses in communication. Thus, it is
possible to reliably carry out handover, providing
efficient radioc communications.
It is preferable for the communication terminal
20 apparatus of this embodiment to determine the quality
based on the reception power of a signal common to forward
links. This makes it possible to determine the qualities
of forward links from a plurality of base station
apparatuses easily and without significant errors and
25 effectively select a base station apparatus to send a
forward link.

Furthermore, it is also preferable for the

communication terminal apparatus of this embodiment to



25 effectively select a base station apparatus to send a forward 1 ifnMAR 2004
Furthernore, it is also preferable for the communication term nal
apparatus of this enbodinment 1 7 MAR Tao 12 sel ect a base station apparatus
with | argest reception power of the signal in the last part the imediately
preceding information unit. This nakeﬁﬁgt possi bl e sel ect a base station
apparatus that will provide an 5 optital forward link quality in the next
information unit fromanong forward link signals of a plurality of base

station e Ugiege%'el %%@ibheag,@{%mggt Wﬁﬁ eimgg'gt AL Ofrlo
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FIG4 is dragram’showi ng a configuration conmuni cation terninal
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15 from t her onmuni cation is received by radio reception
section 303 a4 N %ata%t@garﬂaﬁ@n&hwmw Prapal azepapat i on

section 302. The reception signal Ts subjected to predeterm ned radio

recep i OBl iGFLPSH wRY o' BEhk §RE2AH PASetld ABxI0In fekwebicPunit
denodul ation sections 304 corresponding respective base station signals,

denodul atedrasambagalEs rded Ripkusalghyiel dfase slathanitndfoblame as
receptlogtationapparatusesallowingthecommunicationt.erminal
apparatus to receive forward link signals reliably.
This eliminates the need for retransmission, allowing
10 efficient radio communications.
(Embodiment 2)

FIG.4 is a block diagram showing a cpnfiguration
of a communication terminal apparatus according to
Embodiment 2 of the present invention. A signél sent

15 from the other end of communication is received by radio
reception section 303 via antenna 301 and
transmission/reception signal separation section 302.
The reception signal is subjected to predetermined radio
reception processing by radio reception section 303,

20 sent to demodulation sections 304 corresponding to
respective base station signals, demodulated as signals
from a plurality‘of base stations and output as reception
data.

On the other hand, the outputs of demodulation

25 sections 304 are each sent to their respective reception
power determination sections 305 where the reception
quality, for example, power of reception signals from

the respective base station apparatuses is determined.



data. the other hand, rhe outputs of denodul ation 25 sections 30415}4MQﬁu;H
sent to their respective reception power determ nation sections 305 where
the reception quality, for exanple, power of reception signals from the
respective base station apparatuses is determned. 1 MAR 20 13 The

determ nation results (power val ues) qf, reception power determ nation
sections 305 are sent to difference raction section 306. Difference
extraction section 306 conpares the signal power fromthe currently

sel ected gaagtgf%ﬂéékggggg% %?gg# ékg@@lﬁgg@ro@%¥ggép¥ionase

station par at uses, er i nes nces between’the signal power from
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ot her ba I ONn appar atuses havi ng -greater signal power than the 10
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di f ference val ue: erence value I1s sent to base station selection

section 3@ c%ﬁgﬁelj(éétﬂg?@ SESRSYI 98weeCEon 8AE d8LeIH IR suhathasqt he

di fference valu ceeds a predeterm ned 15 value or not” and when the

di f f ef engg el dia £ 09 dHp HpaRRdelfd M pedsuYEl Seest E4HR bagrestation
apparatus as the transni'ssion base station apparatus (base station

appar at ug zls® S€pdta diPrapplrhitiks ssgndletedfithed @i frEerameeat i on term nal
apparatus proceeds with a 20 changeover to the base station apparatus
sel ect edpiet idef the signal power from the currently selected base
station apparatus and the signal power from other base
station apparatuses having greater signal power than the
10 currently selected base station apparatus and extracts
the largest difference value. This difference value is
sent to base station selection section 307.
Base station selection section 307 determines
whether the difference value exceeds a predetermined
15 wvalue or not and when the difference value exceeds the
predetermined value, selects the base station apparatus.
as the transmission base station apparatus (base station
apparatus to send a forward link signal). Then, the
communication terminal apparatus proceeds with a
20 changeover to the base station apparatus selected in this
way. Furthermore, base station selection section 307
creates base station selection information indicating
that this base station apparatus is the base station
apparatus with which the communication terminal
25 apparatus will communicate next. This base station
selection information is sent to multiplexing section
308 and multiplexed with transmission data by

multiplexing section 308. The multiplexed data is sent



way. Furthernore, base station selection section 307 creates basg ptR @00
selection information indicating that this base station apparatus is the
base station apparatus with which the comruni cation term nal 25 apparatus
wi || communi cate next. This base station selection information is sent to
mul ti pl exi ng section 308 and nultipleigd wi th transm ssion data by

mul tipl exi ng section 308. The nultiplexed data is sent 1 7 MAR 200, 14
nodul ati on section 309, digital-nodul ated by nodul ati on section 309 and

sent L0 red A EnaTisyl YkcBeB of F10ad o1 hab il gy put PULS Of

denodul at ron secti ons are i npu nsn1 power “contr section

311. Tra C eghiq0 1 r{m n 15

i nf or mat ﬂgﬁhg reverrlsggltd’gksﬁfgg% %elg%rgg%:le ﬁi ﬁ-%glm ?i';??h rng']{'s)éﬁ()%éftolz%/e
receptiong gk apg sends a control signal to radio transm ssion section
310 10 ag%%rg?%g§tofthe reverse link transmt power information. Radio

transmi ssion segti PR3 IEFT AR, p{ﬁ@etcﬁ{{%ﬂeg 1A @eloNSTH 3

processmg on the transm ssion data to tra ormit a transm ssion 15

si gnak angbSeRdnd 19 4 A ISl ot 6 1PahsiidMpRIU S n 8PS IViskction
transm ssion/reception separation section 302, At this tinme, transmt

power is xpnirorkeathsaeLer fo@rt OcohlteCONs ek iYYNAE 1 qut &Faisies pover
control section
transmit power information of reverse links from reverse
link TPC bits in respective reception signals and sends
a control signal to radio transmission section 310

10 according to the reverse link transmit power

information.

Radio transmission section 310 performs
predetermined radio transmission processing on the
transmission data to transform it to a transmission

15 .signal and sends the transmission signal from antenna
301 via transmission/reception separation section 302,
At this time, transmit power is controlled according to.
the control signal from transmit-power control section
311.

20 Then, the operation of the communication terminal
apparatus in the above configuration will be explained
using FIG.5. 1In FIG.5, solid line 401 expresses a
variation of signal power from a first base station
apparatus during soft handover and solid line 402

25 eXxpresses a variation of signal power from a second base
station apparatus during soft handover. This signal
power is the power determined by each reception power

determination section 305.



311. 20 Then, the operation of t e comunication terninal apparatUsMAR 28
above configuration will be explained using FIG5. In FIG5, solid |ine 401
expresses a variation of signal power froma first base station apparatus
during soft handover and solid line 402 25 expresses a variation of signal
power from a second base station appa% tus during soft handover. This
signal power is the power determ ned € each reception power ‘
determ nation section 305. 17 MAR 21J 15 Furthernore, synbol strings

described bel O\Nf‘\&?%he 6%8“ %' 6f Lqg Cr?i% Rase s @Iah%{‘f{?ﬁe iges that

send forward |link signa ahd”i cate sel I on statuses ase

station aﬂ?c?ﬁ R:Hfﬁasl 591 h %edlé%%cb'a%%%t@é 16n; a'b‘;:fzf‘f g%&%‘“\?ﬁﬁ 401

i ndi cat es e firs ase stati on appara us IS and erence

nuneral 402, hnHLAL LS gt paitnﬁ h&gﬁg%d Dage 1 nséféé% PPPEALUSA S sel ected.

FIG 5, when the currently selec (curren y 10 communi cating) base
Stat'onEH%@&QE@%'§ftﬂﬁé'Hé%ebé%%tfﬁﬁlhg%éﬁ&@ﬁéb@s a fli theipoce from

t he signal power of base station apparatuses having greater signa
poverst hafeBat i¢n Ehadd 8k baseeHet ¢ OMARPARAIAS 11 BndFRABLESL RAE When

t he base station apparatus 15 correspondi ng to the maxi num di fference val ue
is the the first base station apparatus is selected and
reference numeral 402 indicates that the second base
station apparatus is selected.
In ¥IG.5, when the currently selected (currently

10 communicating) base station apparatus is the first base
station apparatus, a difference from the signal power
of other base station apparatuses having greater signal
power than that of the first base station apparatus is
measured and when the base station apparatus

15 corresponding to the maximum difference value is the
second base station apparatus, it is determined whether
this difference value X exceeds a predetermined value
or not. This determination is made by base station
selection section 307. Furthermore, difference

20 extraction section 306 extracts the largest difference
value from among difference values of signal power of
a plurality of other base station apparatuses having
greater signal power than the signal power of the
currently selected base station apparatus.

25 Then, when difference value X exceeds a
predetermined value, the second base station apparatus

is selected (402). From that point on, the second base

station apparatus is regarded as the transmission base
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second base station apparatus, it is determ ned whether this difference
val ue X exceeds a predetermned value or not. This determnation is made
by base station selection section 307. Furthernore, difference 20
extraction section 306 extracts the |argest difference value from anong

di fference values of signal power a phggality of other base station

appar atuses having greater signal po than the signal power of the
currently sel ected base station apparatus. 25 Then, when difference value X

cxeeets FeALPORSURAPAE] M6a oS 200N, MR AUELECR FRRCERLYS,

sel ected on, aseé “statlion gpparatus is

cration Aoxuarad FRER SIARD 1 Bel shRiolnt ReBH PpnpR LB AR,

station appara a ward 1in

shen difLghaoey WAE do(l08s.Ala CHEREG LD REURL LA ek 18l Ut Lhe

first base station apparatus remal ns se

pr edet er gygad vahue. AU EloReGHRerathis SELRSLNAN d&T gbeace pagate. fixed or

changed accordi ng the propaga envi ronnent as appropri ate.

conmui cati on hﬁrﬁh@a{qagep%%t B POHS rinl¥ Pe § 8} £E0EONWhcH B EBRLP the
first and second base 10 stati on apparatuses during soft handover. The

first angdheseededEDpsf 15¢ AéL A A BATALES LS xRET b T dh b haRThic SO g _
according to the selection information. Wien the selection information is
not of the eNMe pospajation appaivdHmert &6 Rppfrypbiaties the base
The communication terminal apparatus sends this
selection information to the first and second base
10 station apparatuses during soft handover. The first and
second base station apparatuses perform transmit control
according to the selection information.
When the selection information is not of the own
base station apparatus, it is preferable for the base
15 station apparatus to send only a control signal and send
no messagé signal to the communication terminal
apparatus. Thus, a base station apparatus, which is not
selected as a base station apparatus to send a forward
link signal, sends only a control signal and sends no
20 message signal to the communication terminal apparatus,
and can thereby reduce interference signals against the
forward link while maintaining radio connection with the
communication terminal apbaratus.
The communication terminal apparatus according to
25 this embodiment switches between forward link
transmission base stations when the difference between
the maximum forward link signal transmit power from all

base station apparatuses in communication during soft



15 station apparatus to send only a control signal and send no nﬁs?ang 201
signal to the comunication term nal apparatus _ Thus, a base station
apparatus, which is not selected as a base station apparatus to send a
forward 1link signal, sends only a control signal and sends no 20 nessage
signal to the communication term nal 3£faratus, and can thereby reduce

I nterference signals against the for d link while maintaining radio
connection with the conmunication ternm nal apparatus. The comuni cation

term nal pPRALYL A660RHEIrbRwaay LI AKCEAM AEN oL CHES mFLween

forward l1n transm ssi on base stations when't erence between the

maxi mum oL Yaed dd pa e %&t&b@ﬁ%ﬁa%é ELPBd o haSsastaiPlned

apparatuses I n comruni cation duri soft 7 MAR 20( 17 handover and the
forward Iypkgeignal power of the selected base station apparatus exceeds a
predeterm ned value. Thus, wth respect to the base station apparatus 5

to send a forvalths | NeidNeés plelte GIMHUARC#dHO & eamital a;{@pa&r@&ug
according to this enbodi nent does not successively carry out a changeover

to a basaskdnda FopRIEd USinbaiseals the damntncagnah pewarimgeor di ng
to a variation of the signal quality of the forward |ink, 10 but carries

out a chaingeayatudsiage e rdiactgt eontieck pembod dhéher éwes agoax mar gi n and
taking into account the variation of the reception quality, and can
t hereby swevessiedalegscae v dehi ag distingenvieasetot at base station
apparatus that sends the maximum signal power according
to a variation of the signal quality of the forward link,
10 but carries out a changeover using a predetermined power
difference as a margin and taking-into account the
variation of the reception quality, and can thereby
prevent excessive switching between base station
apparatuses to send forward link signals and allﬁw
15 efficient radio communications.

Furthermore, since the communication terminal
appératus determines transmit power and performs
transmit power control based on transmit power control
information from a‘plurality of base station apparatuses

20 in communication during soft handover (taking into
account transmit power of a plurality of base station
apparatuses), it is possible to realize effective
transmit power control over a plurality of base station
apparatuses in communication. Thus, it is possible to

25 reliably carry out handover and provide efficient radio
communications.

The communication terminal apparatus according to

this embodiment adopts a configuration comprising a



apparatuses to send forward link signals and allow 15 efficient rdj g4AR 200
communi cations. Furthernore, since the communication termnal apparatus
determ nes transmt power and perforns transnmt power control based on
transmt power control information froma plurality of base station
apparatuses 20 in comuni cation during, soft handover (taking into account
transmt power of a plurality of base L¥ation apparatuses), it is possible
to realize effective transmt power control over a plurality of base

station apPELALUSE? o'k COOMUEGR! LORe (VUL s ddnd 2sPPR8IPL G 2R/ 1 2 Y

carry ou over a provide efticient ra comruni catt ons.
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configuration conprising a 18" reception secfion recei ves

signal s fqom aoRl Yhald ts\éleﬁf%%i&gaiéétéﬁ’gtig&aﬁg Stud RATh %}r?icé'}:]ﬂ”

selection section that sele ase station paratus w th whi

comuni Cal® d&hmBNaat & 05 FBd @R YR r &Fnh B8 o3 ¥ t o PacRE Q'l,g}rh&lquaI ity
of the signal and a transm ssion “section that sends the sel ection

i nf orgrat iWys&8 bhe ttraéequatlaaﬁgpnoﬁeltepéi@ﬂ?ﬁaqt late theymémialyd tynof base
station apparatuses. According to this configuration, during soft 10
handover ségt dgnWbhalt &Ba AR iseAl ¢ 08 1ol KinFdrms oo od e Wddea

plurality of base station apparatuses, the comunication term nal
apparatustation selection section to the plurality of base
station apparatuses.
According to this configuration, during soft

10 handover during which the communication terminal
communicates with a plurality of base station
apparatuées, the communication terminal apparatus
~determines the quality of forward link signals from a
plurality of base station apparatuses and selects a base

15 station apparatus with optimal forward link signal
quality as the transmission station in the next
information unit, and can thereby obtain reception
signals of good guality. Furthermore, the
communication terminal apparatus prevents base station

20 apparatuses with forward link signals of poor quality
from sending forward link signals, and can thereby
improve the frequency utilization efficiency and reduce
interference of forward links.

Furthermore, in a poor propagation path

25 environment near the cell boundary where handover takes

place, the communication terminal apparatus does not

successively switch between base station apparatuses to

send forward link signals according to a variation of



deternines the quality of forward link signals froma plurality|(bf7 dgske 200
station apparatuses and selects a base 15 station apparatus wth optinal
forward link signal quality as the transm ssion station in the next
information unit, and can thereby obtain reception signals of good
quality. Furthernore, the comunication term nal apparatus prevents base
station 20 apparatuses with forward i bk signals of poor quality from
sending forward link signals, and can thereby inprove the frequency

PRt ST 8 A, BLY S, 0 ke
does not SVEEEsLRPBRYRLS] FHL Pt cdf CPAPERY 3Rsld Rl BofRRT M0

does ! Fheeh” ot _ SHHd T o
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forward |1'hk " si'gna

ther eby egey kG ATBYEY piP LSk S RE! Bl P P er 81 LOFy appar al us

wi t hout pro sive swtching and rella recei ve rd link

si gnaks. rgl%éi%k ?r'. PSS Dk & § Qnad Y. e%ﬁis%?&%&“&%@%s@ﬁ?ér@y on

unit and ow efficient radio comunications. e co ni cation t er m nal
appar at U%d&?réé%lyprc?éﬁftigh&vénﬁhen j.'rfféﬁﬁa%@yﬁ aanfd HKQt kAo he base 10

station selection section conprises a quality
efficient radio communications.
In the communication terminal apparatus of the
present invention in the above configuration, the base
10 station selection section comprises a quality
determination sedtion'that determines the quality based
on the reception power of a common signal to forward
links.
'According1xnthis configuration, itiﬁ possible to
15 determine the qualities of forward links froma plurality
of base station apparatuses easily and without
significant errors and effectively select a base station
apparatus to send a forward link.
In the communication terminal apparatus of the
20 présent invention in the above configuration, the base
station selection section adopts a configuration to
select a base station apparatus with the maximum
reception power of the common signal in the last part
of the immediately preceding information unit.
25 According to this configuration, it is possible to
select a base station apparatus that provides an optimal

forward link quality in the next information unit from

among forward link signals from a plurality of base
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determ nation section that determ nes the quality based on the reF%p$Jﬂnzm
power of a conmmon signal to forward links. According to this - A
configuration, it is possible 15 determne the qualities of forward |inks
froma plurality base station apparatuses easily and w thout significant
errors and effectively select a base sgﬁtion apparatus to send a forward
link. the conmunication term nal apparatus of the 20 present invention in

t he above configuration, the base station selection section adopts a

confi a0 Jﬁgfﬁioer'a? ala %%eeét@hfggt%p%g{nﬁwﬁi@a@&%ﬁ;gﬁﬁi%rggﬁpt on

power conmorr signal 1n t e i me y ‘preceding

pover of Tfie Corh | St part’ the Tmed al ef t
pase Stat} DN AEE Aie LRl T B he SrFant T REN® O PE IR B T

the next ¢REORBR Gbi &e Ean AIDRG A AP/ A | bl YNAL SO Aapburality

of base 7 MAR stati1on apparatuses an e comuni cation termnal can

reliably &eagina dPeyend | ink signals. This elimnates the need for
retransm ssion and allows efficient radio conmmunications. 5 The base

statign appar atitfe ¥ad H& €568l a pPRIHt @8 0 ALY Hre£OALT DHYRIMObnWhen
selected to start transmssion of a forward link signal, to reflect power
control igd®ptBt ia0rcdh 8Nglutes €DOAYNIWIBéHh OB ell¥dt 8dl to start
transmission of a forward 1ink signal, to reflect power
control information from the communication terminal
while no forward link is being transmitted and send

10 forward link signals with surplus power added.

According to this configuration, the base station
apparatus that starts transmission of a forward link
signal sends the forward link signal with surplus power

-added even when transmit power of the forward link is

15 not controlled appropriately due to transmission errors,
etc. of power control information from the communication
terminal while no transmission is being performed, thus
allowing reliable transmission of signals to the
communication terminal.

20 The communication terminal apparatus of the
preseht invention adopts a configuration comprising a
reception section that receives signals from a plurality
of base station apparatuses, a base station selection
section that selects a base station apparatus other than

25 the currently selected base station apparatus when the
reception power of a common signal from the base station
apparatuses other than the selected base station

apparatus is greater than the reception power of the



while no forward link is being transmtted and send 10 forward Iln@ ?Iﬁﬁﬁ|
with surplus power added. According to this configuration, the b

station apparatus that starts transm ssion of a forward |ink signal sends
the forward Iink signal with surplus power added even when transmt power

of the forward link is 15 not controll f appropriately due to transm ssion

errors, etc. of power control infor on fromthe conmunication termna
while no transmission is being perforned, thus allowing reliable

transm ssiopmgh ¥ %?hkgohh%h@WPi‘g%ttl% gl:'ﬂ%'d Fds dNg ¢+ %[QE'I'BB' cation

term nal apparat us resent 1nventi a contirguratlion

COMPY | o1 Nfh 3 r£RIEP1A AR, 15 Sggw&t}atdfffskéﬂ%é'gfebédfg oma plurality base

station uses a base ation selection section that selects a base

station gﬁgﬂgawsﬂpmsa WhAhe 25ahie £ UL £SHEIA SPL 86! ab BB ALA RN

apparatu n the reception power a comon signhal fromthe base station
appar at usgs, @5 hehd h@@l&ee’c ﬁﬁi efﬁf@ﬁaé@léhardforthépearsaé Ustia% ¥ gater than
t he reception power of 7 PEAR 21 comon signal fromthe currently

sel ec ed hasec 8l @l %cﬁEB@J a.:thStﬁad giherpouRly & f f BRGRCEs €X€ERAS 2
predeterm ned val ue, and a transm ssion section that sends the selection

i nformat ia@pHfathedpse station 5 selection section to the plurality of
base station apparatuses. According to this configuration, with respect to
According to this configuration, with respect to

the base station apparatus to send a forward 1ink signal,
the communication terminal apparatus does not
10 successively carry out a changeover to a base station
apparatus that sends the maximum signal power according
to a variation of the signal quality of the forward link,
but carries out a changeover using a predetermined power
difference as a margin and taking into account the
15 wvariation of the reception gquality, and cén thereby
prevent excessive switching between base station
apparatuses to send forward link signals and allow
efficient radio communications.
The base station apparatus of the present invention
20 adopts a configuration comprising a reception section
that receives selection information from the
communication terminal apparatus in the above
configuration and a control section that controls the
transmission to the communication terminal apparatus
25 Dbased on the selection information.
This configuration allows the base station
apparatus to perform efficient radio communications

without excessive switching, thus reducing burden on the



the base station apparatus to send a forward |ink signal, the X AR 2004
communi cation term nal apparatus does not 10 successively carry ouz M
changeover to a base station apparatus that sends the maxi mum signal power
according to a variation of the signal quality of the forward |ink, but
carries out a changeover using a predeﬁzrnined power difference as a
margin and taking into account the 15 Variation of the reception quality,
and can thereby prevent excessive switching between base station

apparatugﬁ?%ggaQQHQ_formard link signals and allow efficient radio
comuni cati'ons. The base station apparatus of the present invention 20

adopts a confi g &ty GABE L 8hNGpp ArePERE | PP tIRE Pr¥y e hbal nhRGR V6%
selection information fromthe conmmunication term nal apparatus in the

above CQLVHitgl!z'éa&b@%@%@ffﬁﬁ&rﬂiéﬁcbh@?ﬁéﬂa& E8RENYPriBeod APER SSi ON
to the communication term nal apparatus 25 based on the sel ection

i nfor mat itge dBhE re@Nfé getalns ahlidwy thgipase sdatren Apgakat Usnho
performefficient radio communi cations wthout excessive swtching, thus

r educs ng sridieEngofiot ieskh J¥AR 2908 122 cappiy aidigmunibe thees teatiignal
apparatus of the present invention in the above configuration adopts a

confi gur alpiparattuls when cobér skelsaction Jdsvkbngaedlon aisonbrolo KSitgwal and
5 sendi ng no nessage signal to the comunication term na
own base station.
According to this configquration, base station
apparatuses that are not selected as the base station
10 apparatus to send a forward link signal send only a
control signal and send no message signal to the
communication terminal apparatus and can thereby reduce
interference sighals against the forward link signals
while maintaining radio connections with the
15 communication terminal apparatus.

The transmission station selection method of the
present invention comprises, on the dommunication
terminal side, a receiving step of receiving signals from
a plurality of base station apparatuses, a base station

20 selecting step of selecting a base station apparatus with
which to communicate for every information unit of the
signal based on the gquality of the signal, a transmitting
step of transmittihg the selection information in the
base station selection step to the plurality of base

25 station apparatuses, and comprises on the base statioﬁ
side, a receiving step of receivingrthe switching

information and a controlling step of controlling the

transmission to the communication terminal apparatus



apparatus when the selection information is not of the own basd Jt MARoAND
According to this configuration, base station apparatuses that are not

sel ected as the base station 10 apparatus to send a forward |ink signal
send only a control signal and send no nessage signal to the conmmunication
term nal apparatus and can thereby re e interference signals against the
forward link signals while nmaintaining radi o connections wth the 15
comuni cation term nal apparatus. The transm ssion station selection nethod

of the p£sest o nwggélgglgggpféﬁegﬂnggrhg%Jgggnunlcatlon termnal side, a
receiving step of receiving signals from a plurality of base station

appar at uses, apRasPrg§idld Ab 20n3el edtAB St QPuE?Ln?e'éfft Ng ot Age@ystation
appar at us with which t6 communicate for every I nformation unit of the

signal b&;ﬁdl@? W athby cfmAdR i¥08bn & dFRNBHT! Wdinuatita ©és
transmtting the selection information in the base station selection step

to the pkuraliaypQfudBbetdooft VAL IPREabuwsefppARH o8 | Seheon the base
station side, a receiving step of receiving the switching information and

a Corgr Obbmlsieat(ﬂomﬁmihaagabgﬁr&taasabs:ssmmesthaecqmmﬁyt i on
term nal apparatus | NAR 20 23 based on the selection information.

Accor di ngft fotrwasr del bait, sdgniaig shfémhansbuen 1 duy iof) visehstheion
conmmuni cation term nal comunicates wth a plurality of base station
appar at uappataktuses and selects a base station apparatus with
a forward link signal of good quality as the transmission
station in the next information unit and can thereby
10 obtain reception signals of good quality. Furthermore,
since the communication terminal apparatus prevents base
station apparatuses with forward links of poor guality
fromsendingforwardlinksignalsandcantherebyjﬁmrove
the frequency utilization efficiency and reduce
15 interference of forward links.

Furthérmore, in a poor propagation path
environment near the cell boundary where handover takes
place, the communication terminal apparatus does not
successively switch between base station apparatuses to

20 send forward link signals according to a variation of
the quality of forward link signals but switches for
every information unit and can thereby reduce the amount
of control in selection of a base station apparatus
without producing excessive switching and reliably

25 receive forward link signals. This makes it possible to
correctly configure the information unit and allow

efficient radio communications.

The transmission station selection method of the
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5 conmuni cation term nal apparatus determnes the quality of fdﬁm%rMARiam&
signals froma plurality of base station apparatuses and selects a base
station apparatus with a forward |ink signal of good quality as the
transm ssion station in the next information unit and can thereby 10
obtain reception signals of good quali% . Furthernore, since the

communi cation term nal apparatus prevehlts base station apparatuses wth
forward |inks of poor quality fromsending forward |ink signals and can

t hereby i t b s ' fifd Ci 15
y éQ\é?n—T Oﬁvﬁ%é?}lﬁ?’o%hﬁ izad i ogpefil &1 BRaANEchRAUSR

Interference o ernore, in a poor propagation path

envi r onneid -Redfs 1t B8 &8l b PEHRYA dh YRS Ep NANIQUEL i L 3kePs iRiAtes £PBm

comuni cat1 on term nal apparatus does no successivel’y swtch between base

station apRAI@FHIqTY & 2% S8 £ QEWR dipkrakaad $, a8 994 8N tlek fon
variation the quality of forward link signals but swtches for every

i nf or mat i &8kt mNds €ap LiFeradyeredur® 4hpady®usitatdioroapp@ratusel ection
of a base station apparatus w thout producing excessive swtching and

reliaply Ahéecehdn £Revedrbindk wistieést elihba spkea i iopassphlates
correctly configure the information unit and allow efficient radio

communi C&ih &Mt h dhee & &prIBIS piodre Bicf iDR osmeEn ts Dandt fabdroft Hdd Fs ¥AR
2001, 24 present invention conprises, on the comrunication termnal side,
a receivisttatsiep appaeadiws @g stheal shhmoihheaspllwat edybagebatatsiahi on
apparatuses, a base station
apparatus is greater than the reception power of the
common signal from the currently selected base station
10 apparatus and the power difference exceeds a
predetermined value, a transmitting step of transmitting
the selection information in the base station selecting
step to the plurality of base station apparatuses, and
comprises on the base station apparatus side, a receiving
iS step of receiving the selection information and a
controlling step of controlling the transmission to the
communication terminal apparatus based on the selection
information.
According to this method, with respect to the base
20 station apparatus to send a forward link signal, the
communication terminal apparatus does not successively
carry out a changeover to a base station apparatus that
sends the maximum signal power aécording'to a variation
of the signals gquality of the forward 1ink, but carries
25 out a changeover using a predetermined power difference
as a margin and taking into account the variation of the

reception guality, and can thereby prevent excessive

switching between base station apparatuses to send



sel ecting step of selecting a base station apparatus 5 other thaid, ThMAR 2004
currently selected base station apparatus when the reception power of a
common signal fromthe base station apparatuses other than the sel ected
base station apparatus is greater than the reception power of the comon
signal fromthe currently selected basg station 10 apparatus and the power
di fference exceeds a predeterm ned value, a transmtting step of
transmtting the selection information in the base station selecting step

to the playalhty of iWRSE igrd 19N adRPH Bl ofef B1Eien@PF488% On the base
station apparatus side, a receiving 15 step of receiving the selection

I nf or mat icymmid iz a30nbhel.l i ng step of controlling the transm ssion to the
comuni cation term nal apparatus based on the selection information.

According to thiss deskadbedt Abbeapecthéociditnbaseatibat aldawiapgaratus to
send a forward link signal, the communication term nal apparatus does not

successi w@parstusy and arahandsyiont stathiome sédkican appmeatisdt gt
sends the nmaxi num si gnal power according to a variation of the signals

qual i3y afhd préoentr dnverkt ibnt dearemnebn @5 dhe gudiahygowEr fosiwgrd
predeterm ned power difference as a margin and taking into account the
vari at i od iofk tshegn a bsepromna quiai ¥ & ¥ i tand £caas ehetalnyi qn epgra reteesssve
swi t chi ng bet ween base station apparatuses to send 7 MAR 1U 25 forward |ink
si gnal s dud iag e £t fhanhdoveamdng selects a base station apparatus

with a forward link signal of good quality as the
transmission based station in the next information unit
10 and can thereby obtain reception signals of good quality.
Furthermore, the communication terminal apparatus and
transmission station selection method of the present
inventionpreventsbasestationapparatuseswithforward
links of poor gquality from sending forward link signals
15 and can thereby improve the frequency utilization
efficiency and reduce interference of forward links.
Furthermore, in a poor propagation path
environment near the cell boundary where handover takes
place, the communication terminal apparatus and
20 transmission station selection method of the present
invention does not successively switch between base
station apparatuses that send forward link signals
according to a variation of the guality of forward link
signals but switches for every information unit and can
25 thereby receive forward link signals without producing
excessivé switching. This makes it possible to
correctly configure the information unit and allow

efficient radio communications.



comuni cations. As descri bed above, the comuni cation term nal apﬂaﬂa@@@ 201
and transm ssion station selection nethod the present invention determ nes
the quality of forward Iink signals froma plurality of base station
apparatuses during soft handover and sel ects a base station apparatus

with a forward link signal. of good quajgty as the transm ssion based
station in the next information unit 10 and can thereby obtain reception
signals of good quality. Furthernore, the conmunication term nal apparatus

and transni ssiFqiyShatnet seltacs | domaRnith ©f ochheePdSeNl appuetes
prevents base station apparatuses with forward |inks of poor quality from

sendi ng faqrdvaidh h Mk ssliddlst a 1 Hoand et £ ek eyt ho@r o¥et hkephieenieacy
utilization efficiency and reduce interference of forward |inks.

Furt her minfrehBianpa] §cepagath a8 epaitht boni appwrdtaeardisplesiingoundary
wher e handover takes place, the communication term nal apparatus and 20
transm s&ihan magtinam sBbeehireh hehkod fnabe ppnvesenivh einviehei prowees not

successively switch between base station apparatuses that send forward
| i nk 3i gddl&Sfenencredibatvoea e areae i i¢hepgued ¥ t g foft Heor fiarer d ¥ dk
signals but switches for every information unit and can 25 thereby receive
forward Limk s$ggalad it dwut he ogurineg ieky esomwar sl athing. bakies nakes it
possi ble correctly configure the information unit and allow efficient
radi o coftdt komiapigaratts and the reception power of forward link
signals from other base station apparatuses exceeds
predetermined power, and with respect to the base station
10 apparatus to send a forward link signal, does not
successively carry out a changeover to a base station
apparatus that sends the maximum signal power according
to a variation of the signal quality of the forward link,
but carries out a changeover using a predetermined power
15 difference as a margin and taking into account the
variation of the reception guality, thus making it
possible to prevent excessive switching between the base
station apparatuses that send forward link signals and
allow efficient radio communications.
20 This application is based on the Japanese Patent
Application No.HEI 11-278601 filed on September 30, 1999,

entire content of which is expressly incorporated by

reference herein.

25 Industrial Applicability
The present invention is applicable to a communication

terminal apparatus used in a digital radio communication

system.



i

26 Furthernore, the communi cation term nal apparatus and transm ddi Briiak 20
station selection nethod of the present invention selects a base station
apparatus displaying the maxi mumforward |ink signal power when the power
5 difference between the reception power of the forward 1ink signal from
the currently comuni cating base.,.station apparatus and the reception power
of forward link signals fron1otﬁg base station apparatuses exceeds
predet erm ned power, and with respect to the base station 10 apparatus to
send a forward link signal, does not syagepgi vely carry out a changeover
to a base station apparatus that sends the maxi mum signal power according

to a variationiof the signal gu@bmhﬁﬂjcéhgohpm%&ﬂlhbm<apgg&é%ﬁgles out
a changeover using a predeterm ned power 15 difference as a margin and

taki ng i BbMpaGELmg :t he variation of the reception quality, thus making
possi ble to prevent excessive switching between the base station

appar atuses theéceard A@rmaathd | DErsir@ed svang =i yawlef ffebmanta radio
comuni cations. 20 This application is based on the Japanese Patent

Appl scatpharbdiHE 4%- DB 1lstidteibwnapprireabesedd, 1999, entire content
of which is expressly incorporated by reference herein. 25 Industrial
Appl i cability Bawepstasdnionnseideicdning mpphisceide el actamyna catsen
term nal apparatus used in a digital radio communication system a- 7 NAR
20 station apparatus with which to communicate for every
information unit of said signal based on the quality of
said signal; and
10 transmitting means for transmitting the selection
information of said base station seiectinglneans to said
plurality of base station apparatuses.
2. The communication terminal apparatus according
to claim 1, Whereiﬁ said base station selecting means
15 comprises guality determining means for determining the
guality based on the reception power of a common signal
of forward links.
3.  -- . . The communication terminal apparatus
according toclaim 2, wherein said base station selecting
20 means selects a base station apparatus corresponding to
the maximum reception power of said common signal in the
last part of the immediately preceding information unit.
4. A communication terminal apparatus comprisings:
receiving means for receiving signals from a
25 plurality of base station apparatuses;
base station selecting means for selecting a base

station apparatus other than the currently selected base

station apparatus when the reception power of a common



27 CLAIM A communi cation term nal apparatus conprising: receivin qeggg an
receiving signals froma 5 plurality of base station apparatuses;

station selecting nmeans for selecting a base station apparatus w th which
to comuni cate for every information unit of said signal based on the
quality said signal; and 10 transmtting nmeans for transmtting the
selection information of said base station selecting neans to said
plurality of base station apparatuses. 2. The communi cation term nal
apparatus according claim1, wherein |d base station sel ecting neans 15

compri ses galdity dgbgr MU0 MgRgs; ot gjggggmlyé g Jfche . apglity, paged on

the recepti power a common sI gna oruward 197
comuni cat $@kedtednbaat apparat wppaaetos dingtaatelraiting, th\herecteﬁmsiaixd base

station s fingg20, elec a hase stat ratus correspondi ng
to the rr:é(ﬁ?rruﬂm rggceptrrl%gﬁﬁggwesre gtnf%l Q% Csc?%%nggjl[]%cﬁagﬁoc?‘ %a?'ﬁe % asltcprbart of
t he i nredi apreinptprecedidng thaf orweeiron dmrﬁfereﬂtecomhﬁmeoét | @xceerdsi naal

appar asus ,SOMELShinLecelulng mans fof,eqsiubng, ol onals faema 29

plurality "o ase station apparatuses; base I'on se ans” for
sel ect i ng rrdpagetien arivdroappatatarsd ot her t han t he current I y sel ect ed base

station apparatyys\Miep: G REERLT OB POVELa90n A 1GAF ™ he  selection

information of said base station selecting means to said
plurality of base station apparatuses.

10 5. A  base station apparatus selected by the
communication terminal apparatus according to c¢laim 1 that
reflects power control information from the communicatién
terminal apparatus while no forward link is being transmitted
and ‘sends forward links with surplus power added.

15 6. A base station apparatus comprising:

receiving means for receiving the selection information
from the communication terminal apparatus according to claim
1l; and

controlling means for cdntrolling the transmission to

20 saild communication terminal apparatus based on said selection
information.

7. The base station apparatus according to claim 5,
wherein said controlling means sends only a control signal
and sends no message signal to said communication terminal

25 apparatus when the selection information indicates that the
own base station apparatus is not selected.

8. A transmission station selection method with a
communication terminal side comprising:

a receiving step of receiving signals from a plurality

30 of base station apparatuses;

a base station selecting step of selecting a base
station apparatus with which to communicate for every

information unit of said signal based on the quality of said



1 7 IviAIR 200? 28 signal from base station apparatuses ot her th“gn?s@iﬁ‘% 200
sel ected base station apparatus is greater than the reception power of a
common signal of said selected base station apparatus and the power

di fference thereof exceeds 5 predeterm ned value that is changeable
accordi ng propogation environment; and transmtting neans for transmtting
the selection information of said base station selecting neans to said
plurality of base station apparatuses. 10 5. A base station apparatus

sel ected by the communication ternm naly apparatus according to claim1 that
reflects p COI’ltI‘O| information fromthe comruni cation term nal

appar at us e ‘no forward link is being transmitted and sends forward
links with surplus padwerarmtdeéd.ings seepAcfadgagsat toimapper aﬁ%ilsecciﬁrmti si ng:

recei ving {/ang t0hn" efne' ¥l og tﬂ}a%esekﬁg{ié}{‘ is@ﬁ?EErPﬁd 0% %r o the,

comuni cation term nal” apparatus according to clarman ntrol |l ng means
for contralumgditie afr abase ssitenicl swirdredbuseni canflonwvittér ntimal b@msar at us

based gn said;sg! %{g%éloapwﬂg %‘18&”@6&%& Z1 .The base station apparatus

according to clai erern sal ontrol | i ng neans sends only a control
signal and sertls wecrbsinge sitgPal P§ safecwiormani caeidn terifiohdng2s

appar at us j;en the,selgefion information indicates that the own base

station appar atus 1's not selected. 8 A transm ssion station selection
method with a @ controlling step of controlling the transmission to

said communication terminal apparatus based on said selection

10 information.

9, A transmission station selection method with a
communication terminal side comprising:

a receiving step of receiving signals from a plurality
of base station apparatuses;

15 a base station selecting step of selecting a base
station apparatus other than the currently selected base
station apparatus when the reception power of a common signal
from base station apparatuses other than said selected base
station apparatus is greater than the reception power of a

20 common signal of said selected base station apparatus and the
power difference thereof exceeds a predetermined value that

is changeable according to propogation environment; and



comuni cation termnal side conprising: a receiving step of receidihgdAR 200
signals froma plurality 30 of base station apparatuses; a base station
selecting step of selecting a base station apparatus with which to

communi cate for every information unit of said signal based on the quality
of said ? MAR 2U signal; 29 a transm’t3t' ng step of transmtting the
selection information in said base station selecting step to said
plurality of base station apparatuses, and with the base 5 station
apparatus side L USRI hd SEees! 89 B2 A1 eAGH o | e 58T N 1G] N
information; and a controlling step of controlling the transm ssion to
sald commyiy s2hh@ dier 1A ok 18PBALA Ut NAPEH 8813 €1 AGl 8EldPo Waid

i nf or mat i on. ransm ssion station selection netho

conmuni caf1iPPa i ¢t BE palsde sAUPLbA| dFpat at8sSeY NaAnY R 1H IS Y ¥4 BY
signals froma pldrality base station apparatuses; 15 a base station

sel ecti ngtd€Poaf aPP £EALAS & PRECconipitioingpparatus other than the
currently sel ected base station apparatus when the reception power of a

comos signal af reedagenyf adtep ParetIeswd hek ildadesaict sehect ed base
station apparatus is greater than the reception power of a 20 common signal
of sai d selfectmdtbhase saadi on apparatus and the power difference thereof
exceeds a predeterm ned val ue that

a controlling step of controlling the transmission

to said communication terminal apparatus based on said

selection information.



i s changeabl e according to propogation environnment; and 7 MAR 200 ;$07aMpR 2
transmtting step of transmtting the selection |nfornat|on in said base
station selecting step to said plurality of base station apparatuses, and
with the base station apparatus side conprising: a receiving step of
receiving said selection informationg,and a controlling step of
controlling the transm ssion said cofmruni cation term nal apparatus based
on said selection information. | MAR 21 31 ABSTRACT The communi cation

term nal apparatus in the processa@igsgof{érhandover sel ects a base station
apparatus to send a forward |Iink signal for every information unit at the

base station appar diitnfALRH 1fl s NeIH A1 AL nalr 4BAcaual | thes of forward

links froma plurality of base station apparatuses and the sel ected station

appar at Ulﬁré%%@s 31 ebwal ﬁalﬂd%ggssS@géc%lsga%asersw@e&od agghféeu%nce
bet ween the reception power of the forward 10 Iink signal omthe sel ected

base stathofleARPA BS¥HaAW 1 1R SBYhAUNFHECeRId 0P PRPBFmeft idA hAfRward |ink
signals from other base station apparatuses exceeds a predeterm ned

val ug, tde €RETBANsEas AR idi HpPhr adpRAbaldsd Soh a6 ddeebadta St abion

apparatus sending the 15 forward |link signal that displays said nmaxi num

power. of the qualities of forward links from a plurality of
base station apparatuses and the selected station
apparatus sends a forward link message signal. Or when
the difference between the reception power of the forward

10 1link signal from the selected base station apparatus and

the maximum reception power of the forward link signals
from other base station apparatuses exceeds a
predetermined value, the communication terminal

apparatus selects the base station apparatus sending the

15 forward link signal that displays said maximum power.



