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 ly 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 conmunicating with a plurality of base stations sinmultaneously

and t he Tdemalkiicta)l of ibage stations is each

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



sending a forward link signal to the relevant conmmunication ternﬁn?IMAﬁﬂmﬂ
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 information wunit. Thus, when the
communi cation termnal is in the 10 prpcess of handover, sinmultaneously
using forward links froma plurality of” base stations in comrunication

i ncreases interference signals against other conmunication termnals,
restrictig bR ceRaEMY Rircat i QR j nal myodated, in the cell
under 15 the controlaoﬁ"e gﬂgbase s?a?%gﬁﬁaﬁﬁeﬁgﬁgﬁg, t%gaﬁ%%égﬁined
Japanese Pehant MObu5aY AANEnEES1 hl-HOME o FirsE 0585, f4 I er eby
only a base station mﬁt?l a forwggd %Fﬁg of‘%etter rgégg%?gﬁh%%ag?¥§¥2t t he

comuni caééﬁaih@rranffarwld& iher o ¥ghd 1l ik éhggfﬂei@vaﬂ(}% he rel evant

communi cation teérm nal and ot her base™ stations not send forward |ink

signal s, ddwRuhddct Pgn ivdaif gaance e f ebWarth 1& 8k ordioMe ?f{i’n?? a
situation such as handover where signal propagation near the ce boundary

i's unst ableceidesevwdie ifothardelavants COHRUY FHdRER 8T Piada BLEGCHE and
replaces with a base station with better channel quality from aimong base
stati ons hdwé¢ send fonsar ddnihkneisgratsnbhd gLl &nanh id0smMuyF gaiéon ter mi nal
based on the 1 7 MAR 2004 quality of the forward |ink of each transm ssion
unit at pttherabirtaynodatfioawd ed il hak, s e ajualtd ¥ cofm tade i of veit t 1 bAK
signal fromthe base station may deteriorate and

unit.

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
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



may not be received correctly by the communication 5 termnal. Tﬁa? MﬁR 200%

" when a base station sending a forward link signal is switched during
transm ssion of a plurality of transm ssion units that nake up information
units of signals at the comunication term nal, since the base 10 station
to which the communication is switched has not been the target of transmt
power control with the comrunication t¥rminal so far, the transmi ssion
unit may received erroneously by the communication termnal due to
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- capabke of .pptihpl |y sel ecting/ conbining reception signals and carrying
out efficient radio comunications. MR 2 A subject of the present.

invention i s torpspVvyge ﬁhﬁﬁog‘wa%%ﬁ‘s!t%i@ﬁ@@ﬁhiwta $lerd a1 hase

station apparatus that w send a signal in the next information unit

based on &i §hg1qual i §¥ielcHd® atkam@itaneMisoionororard pirksafiey a
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.



plurality of base station apparatuses, avoid transmission over fprwaiiR 200!
|4 nks of poor quality to reduce interference of forward |inks, suppress
excessive switching between base station apparatuses sending forward |ink
signals and 10 optinally operate conbination by the comunication termnal,
thus allow ng efficient radi o conmunications. Another subject of the
present invention is to allow the conmunication term nal apparatus to
optimally operate conbination of reception signals and realise efficient
radi o 15 communi cations when the recepfion power of forward link signals
fromother base stations is greater than the reception power of a forward
link signal fromthe base station apparatus with which the comrunication
term nal apparfat ssblectcupferithiey RxrAAMY chrVeiy-ighd thetpovkyodide eence 20

exceeds pradelesmned, inhPaknhf changeabl e,accandingyt %ptptalfgtus_

propogation environnent, by selecting a base station apparatus having the
maxi num péwet oil¥ ovemst @ Isigrasi ghathe BExsf ipgsErapidronnét bra’ings 25
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handover and base station apparatuses; 7 MAR NO FIG 2 is a bl ock diagram
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Enbodi ment, Lhesprgsant inkeentd QorFhadiiy &9 Addane nsBoW pentdecgeception
quality 5 and sel ection statuses of base station apparatuses that send
forward | EAKYaTndlisKkgur | FEPRESTSS h&RABIBYVef SWAEChEHhMAS¥&ENoNPR&E N nal

appar at usgagedli Ngpb Hrdies sending forward 1link 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;



enbodi mrent above; FIG 4 is a block diagram show ng a configurati og %OWN{ gl
conmuni cation term nal apparatus accordin Enbodinent 2 of the priésén
invention; and FIG5 is an outline showing the reception quality and
sel ection statuses of base station apparatuses that send forward |ink

signals during soft handover of the 15 communication terninal apparatus

according to the enbodi nent above. Best’> Mbde for Carrying out the Invention
(Enmbodi nent 1) 20 Wth reference nowto the attached draw ngs, enbodi nents
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MAR 200 reception sign to predet’ermined radio reception

processing by I 037 26eRN! 8% SPEALOBhEMAng SEAL. Lo ARIDALL aGLAN £E! ! Ons

104 corresponding to their respective base’station sitgn ated as
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the other hand, the outputs of denodul ation section 4 are each sent to
t hei rtirgf]sré&cdi ¥eriecePtlonk ROVEhadet R DAL &b seChhauWdP whens,bhe
o 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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10, quality in an imredi ately preceding information unit, for exaﬂrp] GMAR 200
power of reception signals fromtheir respective base station apparatuses
is determ ned. The determnation results of reception power determ nation
sections 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 (receptionspomer) based on the determ nation
result from reception power determ nation sections 105. The 20
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sectionsg}l@4 are input to transmt power control section 110. Transmt
power control section 110 determines transmt power information of reverse

links from TPCon 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



(Transmt Power Control) bits of reception signals and 10 sends a1c?qupQgg
signal to radio transm ssion section 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
transformit transm ssion signal and sgnds the transm ssion signal from
antenna 101 via transm ssion/reception separation section 102. At this
time, transmt power is controlled according the control signal from

transm  RPYETRSRN0L SEELLN, APy 110m INED: (i opBRANEAN, O Uy

communi ca ermna apparatus 1nt ove daration w |
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signal power fromTfirs ase ation "2 ara uring s ¥ handover and
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station apparatus during soft handover. I's signal power 1S the power
deternin%%cgyigﬁcﬁ(ﬁﬁgeption power MAK [ UUL determ nation section 105.

Delimters on the horizontal axis in FIG 3 indicate signal information
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I ndi cate base 5 station apparatuses that send forward |ink signals and
express Ghetpbgstion stat ingntoftd ke hasei i @bt 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 { MAR AU

apparatuses. In these selection statuses, reference nuneral 201 indicates
that the first base station apparatus is selected and reference nuneral
202 10 indicates that the second base station apparatus is selected. In
FIG 3, a base station apparatus fromwhich a conmunication term nal
apparatus receive a signal with higher_signal power at a point in tine
expressed by a black point is selected $he next information unit. 15 This
selection is made by base station selection section 106. Mre specifically,

in a signgl ri t _pohRt A, the power of the signal fromthe
first basge sta #%%%ggﬁ5r%§§§§F§1h?8 €r, and therefore the first base 20

station appar atHé1&?niﬁfé]lg§]§cflﬁ'stft~?etﬂ‘c?rﬁ%%[ﬂﬁ QAL 159 1 i(r?c%éga;me”’ n

the information uni base Station apparatus 1s regar s the
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t her ef or e second base station apparatus Is selected as the next
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station appar at us is the current transm ssion base st ati on
appar at Usexp®esW tEREUsled ddBiose P tiass At taR HWaEakks©Ndnt he second

base station 5 apparatus is regarded as the transm ssion base station
appar at UsappHtrbhelid®s e, IR alségaalsglpyetiepMmatata8edl, PPelilerence
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



, 4-7 - l
C, the power of the signal fromthe second base station apparatdgﬂsyARﬁmﬂ
hi gher in |ike nmanner, and therefore the 10 second base station apparatus
is selected as the next transm ssion base station apparatus (202). Then,
in the information unit, the second base station apparatus, which is the
current transm ssion base station apparatus, is kept and the second base
station apparatus is regarded 15 as tfe transni ssion base station
apparatus. The comruni cation term nal apparatus sends this selection
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handover . and base I On appar at uses per ransm t
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ot of the own ba pre

information s n sé station apparat us, erable for the
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signal to the conmmnication term na apparatus. Thus, a base station

appar at ussea@hahbia§en§£atq%lxpapi%@étasbaﬁa fhatd 88oaRPBABIIS thad S6Rd a
forward 1ink signal, sends only a control signal and sends no nessage

si gna t%ﬁf&rﬁ@'ﬁ‘@@is‘?%é@ﬂrb@dﬁd@'tﬁépﬁ&ﬁﬁ&niésid\%%é’@é @ aanto pan
t hereby reduce interferenCe signals against the forward link while

naintaimdgbgggtggxwmections with the conmunication term nal apparatus
It is also preferable, when the base station 5 apparatus sends the sel ected

forward |ink sFgnatheihdlre f H hasd qriali poweppacatpsr i sbireatt pheidtansm t
POVET 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,



control information fromthe communication terminal while no trahshiMAR Al
I's being perforned on the forward |ink and send the forward |ink signal

wi th surplus power 10 added. For exanple, +3dB is added as surplus power.
Thi s conpensates for nonconformity of transmt power due transm ssion
errors, etc. of transmt power control,4nformation fromthe conmuni cation
termnal while no forward link is being transmtted, making it possible
15 to reliably send the forward link signal to the conmunication termnal.

Thus, th%ﬁ@mlﬁﬁérew %ré‘ad@é f‘REéﬁ:ﬁftéiseﬁéleesB. n@waégaatﬁ& Yhe

dlsplaylng favorable forward Iink signal power imed ately before the

si gnal | HprpREGON ik twBP1ld AR #ARRAG nlihey PASE 1Y &b AR c2APPS AEUSESE hN
comuni cation during soft handover, avoids successively switching between

base StaHHgBCQﬁQQHidEkignaﬁ@&hghbgﬂégpéfgtdg&ﬂIty of the forward |ink
signal and carries out no sw tching of ‘base station apparatus in the
information 2574nits ANsbhigravErabld 5 wRes et Basasdugeatdico gmount  of
control in selection of base station w thout excessive sw tching of forward
link g raappsshdishasadd athensedistted i fbrwarmtel vakf erivpidlli thmt
Therefore, 1 7 MAR 20( 11 this allows the comrunication termnal to
correct| yhecdnd $ guse atthicon nhppeat a basumietf loadt r ¢édle zerahfsinci enpowendi o

comuni cations. Furthernore, since no forward |ink signal is sent froma
base st atbort mppaiatfusmat honorfveen kthek commanicfapdon duatiniypalt is
possi bl e

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,



| nprove the frequency utilization efficiency and reduce interfereécg MAR 2
forward |inks. Furthernore, since the comunication term nal apparatus
determ nes transmt power and perforns 10 transnmit power control based on
transmt power control information froma plurality of base station
apparatuses in comunication during spft handover (in consideration
transmt power control information of plurality of base station
apparatuses), it is possible to realize 15 effective transmt power

8 | LY Ol ORRRnSIAHE PORARRAIFENGES tid) ORI ERY] ON.

control f s2aR!
Thus, itq¥§ Spgs§#% etore l'y carry out handover, providing efficient

radi o CorE"B&Ffiﬁhir%nsthéF i PFRESHJN SuhQt iR COERTRILAL & 0] itef ghral 20
apparatus of this enbodinment to determne the quality based on the

recepti o NPYET cOfmuth £1 8831 HPETONFLE HEMRb Be,| igHSceTHiG fBkGAaTd
possible to determne the qualities forward links froma plurality of base

station apnsmt ad 1§a%1ea5d | ¥end fPidMoat bakanisticeéneapYHr&8ds 2hith
effectively select a base station apparatus to send a forward |ink.

Furt her mar efokfraic®l al S0k Pedigiab! 6 £f Podhequaainyn cati dis tporisidile
apparatus of this enbodinent 1 7 MAR Tao 12 sel ect a base station apparatus

with | argestimpeeptd athpodeteqpiehby sitghhizan iide eaficuiencyhandnedi atel y
preceding information unit. This nmakes it possible select a base station
appar at ugeidhate Winlt prbwrdacan 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



5 optimal forward link quality in the next information unit fromiafoMaR 2004
forward link signals of a plurality of base station apparatuses allow ng

t he conmuni cation termnal apparatus to receive forward |link signals
reliably. This elimnates the need for retransm ssion, allow ng 10
efficient radio communi cations. (Enbqdjnment 2) FIG 4 is a block di agram
showi ng a configuration conmuni cati on“t%erm nal apparatus according

Enbodi ment 2 of the present invention. A signal sent 15 fromthe other end

of comuiicallon, Ea;s%c@t"—?eé’imﬂ Eg:%léaﬁa{:ﬁ%ewj.itq{‘ P&EEHE‘Q“& %c%%?é@henna

301 and transm'ssion/reception si separ ation section

ecent ! OpoidPabel en8UBLEHLL 1R Phedeker r3fli Pnel SHERLA 98 Y PEsSi ng

by radi o*reception sec 3, 20 sent to denodul ation sections 3

cor respondidid & PARCS APrRARE oY Al PE. ST 98I mAiREEdgkabRtk appyiaingbs  from
ty of ba

a plural e stations and output as reception data. the other hand,

rhe out pyiey it dgMpAY AL AL i%h SEEH AL B4 LR Qﬁlﬁml\iﬁt‘o{rﬂd@&iﬁ ,
respective reception power determhation sections 305 ere the reception

qual igy, ob@i xRS Pwa PAVEL nkf G BIGRLY A $heNakk LaMorMetiespasiive base
station apparatuses is determned. 1 R 20 13 The determ nation results

(pover Vahldes)ambn e EBRN DN PO Gl Al Baliforn SeLhirals 3050 8r bazast to
difference extraction section 306. D fference extraction section
station apparatuses allowing the communication terminal
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.



306 conpares the signal power fromthe currently selected 5 base §léﬁiMﬁB 20
apparatus and the signal power fromother base station apparatuses,

determ nes differences between the signal power fromthe currently

sel ected base station apparatus and the signal power from ot her base
station apparatuses having greater SI%EPI power than the 10 currently

sel ected base station apparatus and extracts the |argest difference val ue.
This difference value is sent to base station selection section 307. Base
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wth a 2 ngeover to the base station apparatus selected in this way.
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sel ection infor t|on I ndi Ing “that this base station apparatus is the
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w || communi cat e next his base station selection information is sent to

nul ti pl epiaig SeEht@dn IFpand ik ésp! aeatk vhihdy ansfiresicncdat a by
mul tipl exing section 308. The multiplexed data is sent 1 7 MAR 200, 14

modul at i B t3esdh AThSQ% gilh Uip cdrerofinbat el ebyu preultal ¥ ere Sectieahb2393= and
sent to radio transm ssion section 310.

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



the other hand, the outputs of dempdul ation 5 sections 304 are input g\qm 200
transmt power control section 311. Transmt power control section
determnes transmt power information of reverse links fromreverse 1link
TPC bits in respective reception signals and sends a control signal to
radi o transm ssion section 310 10 accoiging to the reverse link transmt
power information. Radio transm ssion®“Section 310 perfornms predeterm ned
radi o transm ssion processing on the transm ssion data to transformit a

transm ss+_8n %Sdu.figﬂi nafhdeéﬁﬁlgi tﬁgtrgglsqgo ggggoﬁi%ﬁ:ﬁfdr antenna 301

Vi a transn155|on reception sep aration’s nme, transmt
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control sec I on t he operation e conmmuni catron termnm na

apparatu ég Pgﬁlquue conflguratlon will be explained using FIG5. In
FI G 5, ne 401 expresses a variation of signal power froma first
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expresses a vari ation of Slgna pomer from a second base station apparatus
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reception power determ nation section 305. 17 MAR 21J
311. Transmit power control section 311 determlnes
transmit powexr 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.



Furthernore, symbol strings described bel ow the horizontal axis ¥ ddiMAR é00
base station apparatuses that send forward |link signals and indicate

sel ection statuses of the base station apparatuses. In these selection
statuses, reference nuneral 401 indicates that the first base station
apparatus is selected and reference nrg?ral 402 indicates that the second
base station apparatus is selected. F 5, when the currently sel ected
(currently 10 conmunicati ng) base station apparatus is the first base
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signal power than the signal power of the <currently selected base station

apparat Uxsh@5£1het phse @ddeiencapd vetdsexaeedelaciu@damt m ned val ue,
the second base station apparatus is selected (402). Fromthat point on,
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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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station apparatus (base station apparatus that sends a forward |ink
signal) . On the other hand, when difference value X does not exceed the
predeterm ned value, the first base station apparatus renai ns sel ected
(401). By the way, the predeterm ned val ue, which becones the selection
ref erence can be fixed or changed accgﬁying t he propagation environnent as
appropriate. The communi cation termn apparatus sends this sel ection
information to the first and second base 10 station apparatuses during soft

handover . The; £L 81, and  econd hiase. SEaLl0n, SOPALALUSES, £ETLaLgd ransm t
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message signal to the conmuni cation tern1n appar at us, and can 't her eby
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radio connection wth t comuni cation term nal apparatus The
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between forward link transm ssion base stations when'the difference

bet ween téhe nexp FoPafgatesl binki Sbgm@dint r@8sapblp yiyeiakleom al | base
station apparatuses in conmunication during soft 7 MAR 20( 17
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
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handover and the forward |ink signal power of the selected base &ttt MaR 20
appar at us exceeds a predeterm ned value. Thus, wth respect to the base
station apparatus 5 to send a forward |link signal, the conmunication

term nal apparatus according to this enbodi mrent does not successively
carry out a changeover to a base statiPP apparatus that sends the maxi num
signal power according to a variation of the signal quality of the forward
link, 10 but carries out a changeover using a predeterm ned power

di fferencgaﬁaog,&ar%;ﬁg %’H’etﬁ&%fcﬂtﬂﬁﬁc%ﬁ nhf€ potpdrapison 8 the

reception quality, can thereby prevent ekcessive sw tching between
base statdOfle - RRRAHHAISESE §0188NE P MR ! bREH G0 Z:ﬁé@eﬁle!x‘?ﬁ!‘i&éd

efficient radio conmuni cations. Fdrthernore, since thé comrunication
term nal y@pgaratus determines transmt power and perforns transmt power
control based on transmt power control information froma plurality of

base station apipis} Ugas I20ré&Bpe@Enind Ceheohb A8 | 88a%dfdn happavelt Gkaki ng
into account transmt power of a plurality of base station apparatuses),
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plurality of base station apparatuses in comunication. Thus, it is
possi bl e af¥paehicall \acabidiong banddvies enBogtiwede efdésigot radio
comuni cations. The comuni cation term nal apparatus according to this
enbodi nesuaclepsd velcpnéaguatooh aomprasgagvery dMRa2bk s 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



reception section that receives signals froma plurality of base]s] déAfri(0
appar atuses, a base station selection section that selects a base station
apparatus wi th which conmunicate for every information unit of the signal 5
based on the quality of the signal and a transm ssion section that sends
the selection information of the base 1 tation selection section to the
plurality of base station apparatuses.~According to this configuration,
during soft 10 handover during which the comunication term na

comuni ca{gé thltb@sr%élgfght th Pgé%ﬁ;@é' rﬁ%g?gaf?t#‘;gé?lporwarﬁyl i nk
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term nal @p%ﬁaﬁuﬁwaea/@nférbé%réﬁ atﬂmnagtaw&ﬁw@eéf%ha Eargywag |ink
signal s of poor quality from sen forward |ink signals, and can thereby
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forward |inks. Furtherndre, in a poor propagation path 25 environment near

the cel | shaupnflanytnher echadeotes sekest ipnAga f dhitatdBI OB dLem nal
apparatus does not successively switch between base station apparatuses
send forwarat 1onk ssilgnet SoaceamEatigont a@ vhe pllwvrality MAR Bas@ 19
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



the qualities of forward |ink signals but switches for every infibrivatafpr2l0
unit, and can thereby reduce the anount control in selection of a base
station apparatus w thout producing excessive switching and reliably
receive forward link signals. This nmakes it possible to correctly
configure the information unit and allow efficient radi o conmunications.

t he communi cation term nal apparatus of?t he present invention in the above
configuration, the base 10 station selection section conprises a quality
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configuration select a station apparatus w maxi nu eception
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information unit. 25 According to"this configuration, possible select a
base st atdgifr8gRakAldion FRghu ¥ OVheeS b SRELTRIN haWarghdi gl 1@sal ity in

the next information unit from anong forward link signals froma plurality
of base 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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7 MAR 20! 20 station apparatuses and the comruni cation term nal can
rel'iably receive forward link signals. This elimnates the need aoﬁ MAR 20
retransm ssion and allows efficient radio conmunications. 5 The base
station apparatus of the present invention adopts a configuration, when
selected to start transmssion of a f émard link signal, to reflect power
control information fromthe comuni cattfon termnal while no forward |ink
is being transmtted and send 10 forward link signals with surplus power

added.  AcEQRGig0 d9p LBES N | S akhn i RESE SIALT 0D nalipay ALus, t hat

starts transm ssi a forwar signal Sen orward | rnkK signa
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15 not contr appropri to transm ssion errors, etc. of power
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I s being perforned, owmng relia transm ssion of signals to the

comuni cH dRAuhE/dE $fbns20 The communi cation term nal apparatus of the
present invention adopts a configuration conprising a reception section

that geceives sﬁrwﬁésérmaiahus?bhtﬂw@%ﬁt@{é P+ SPeatal HE@ht foRase
station selection section that selects a base station apparatus other than

25 the cudepthky ssatesEedulasei 6h3t dteAppaladasedhen tdearecepti on power
of a common signal fromthe base station apparatuses other than the
sel ect ed thesesatials dn Gppared vwairsl @riaek eg iyhal t o neeepeican ppawver of the
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



U_ 7 PEAR 21 comon signal fromthe currently sel ected base statl MAR 2
apparatus and the power difference exceeds a predeterm ned val ue, Kd é
transm ssion section that sends the selection information of the base
station 5 selection section to the plurality of base station apparatuses.
According to this configuration,\Mtrzéfspect to the base station
apparatus to send a forward |Iink sign the comruni cation term na
apparatus does not 10 successively carry out a changeover to a base station

appar at us 3191‘?}5 t%'id@é?ef % Ty ﬂ@PElenF&gyrsé‘fEB‘i:@d‘%aéQ t4Al gl on of

the signal“gqual ormard carries out a changeover using

a predet diff | nto account the
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and allo cient radi o conhrunications ase station apparatus of
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section that receives selection information fromthe comunication

termfal QPPSEaieh idedBeodbav® tReNfJIOMFALERRY &l Bag@ntdPhtSemtion that
controls the transm ssion to the conmmunication term nal apparatus 25 based

on the selpedir@Buisddr mation. This configuration allows the base station
apparatus to performefficient radio comruni cati ons wthout excessive
swi tching, thuadssitiding Ry deniencoefiguration, 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



11 MAR 2 00 22 apparatus. The base station apparatus of the preﬁe?t AR 2004
I nvention in the above configuration adopts a configuration with hM
control section sending only a control signal and 5 sending no nessage
signal to the conmuni cation term nal apparatus when the sel ection
information is not of the own base station. According to this
configuration, base station apparatus that are not selected as the base
station 10 apparatus to send a forward link signal send only a control
signal a égggtng;pessage signal to the communication term nal apparatus
and can thereby reduce interference signals against the forward |ink

signal's whil e 5ypd Nl &idith £ 88h0a ppAFL L 8NP WH & phtes dRtCPAPEH EAL Lon

term nal apparatus. The transm ssion station selection method of the
pr esent Iirwetméoabe@r@rdqﬁeﬁiga&at@foﬁomw@@taoaontfqrgmff@tiﬁrﬂ%ieh

receiving step of receiving Signals from "a plurality of base station
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apparatus with which to conmmunicate for every information unit of the
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transmtting the selection information in the base station selection step
to the plapmrdrayusl wiese 2hestatllicnt Appariaifsena tdacth compnotes Hrrlige base
station side, a receiving step of receiving the switching information and

a controbMmgrasep sdfattoohrol | ing the

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



transm ssion to the communi cation term nal apparatus | NAR 20 24 FabldR A0
the selection information. According to this nethod, during soft handover
during which the comrunication termnal communicates wth a plurality of
base station apparatuses, the 5 comruni cation term nal apparatus determn nes
the quality of forward link signals f£§n1a plurality of base station

appar atuses and selects a base station apparatus with a forward |ink
signal of good quality as the transm ssion station in the next information

uni t and yeadle hNeevh & Os @RIt 6 RCERIF @PmBitd S Oof good quality.

Furthernore, since the communication term nal apparatus prevents base

station appar ausesrihly Y Wehds! ifieneld Pah ra4d Idoft i haR Sepdng
forward |ink signals and can thereby inprove the frequency utilization

ef fi ci engi @yl @AUGen 1Bhieniceylil AReR t9f o horuarfli hhNk S omkahiera®e8, in a
poor propagation path environnent near the cell boundary where handover

takes phkaaeh &4hg1eAMENLGALIOLASENI AL apRArApSreees W] tIuccessively
switch between base station apparatuses to 20 send forward |ink signals

accorsli ngonn@n ¥ ebitdtd Pt 4 Miei AHdl hby a0f a t asvaed drimkn 85gphksqhat syt ches
for every information unit and can thereby reduce the anmount of control

i n sel ecoifoficafwardabinkt af yam Iapfraihus p Mitrladuit profida sig sxadsissine
switching and reliably 25 receive forward link signals. This makes it
possi bl eapparatueed yawdnsedwot s ha baise natiadniami appad athswwidthi ci ent
radi o conmuni cati ons.
a forward link signal of good quality as the transmission
(ﬂ) 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



The transm ssion station selection nethod of the 7 MAR 2001, 24Lgr%§MAR 200%
I nvention conprises, on the conmunication termnal side, a receiving step
of receiving signals from a plurality of base station apparatuses, a base
station selecting step of selecting a base station apparatus 5 other than
the currently sel ected base station agggratus 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 TromLRe CUAGBRIY AP E6hBY 1SS, bRl HOfe &0nARARIARYS A the power

differen exceeds a pre ue, a transmtting step o

transm t td g 1428 f%fi'bdeé:,t ia%e&,afi%%iﬁb%rbf %%\:‘éei%tgag!i%a%eﬁbﬁg step

to the plurality o ase station apparatuses, a corfpri ses on the base

station ?aoymiaii% &f L VhBGonl AP £PaRISEE1 ¥ HPsEhE £308E £65 ON
i nformation and a controlling step of controlling the transmssion to the

comuni cad PEcEANY Nt epPRA H&Bebastfy 08 bAG S64£aLIIGN Apbarr@then.
According to this method, with respect  to the base 20 station apparatus to

send 8 fgoped thak shenshrrehe 1€ et tad ba skeesiatal oAppEpaliistdges not
successively carry out a changeover to a base station apparatus that

sends t hehnew it 15é gaplk ipapowee @ fliang omman vl gakilofroaf tite ksageal s
quality of the forward |ink, but carries 25 out a changeover using a
pr edet er gitreedi povep pdirfdtarsas o t herat mangt heane lteakt ad hase ataedundnt he
variation of the reception quality, and can thereby prevent excessive
apparatus is greater than the reception power of the
zﬁ) 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



swi tchi ng between base station apparatuses to send 7 MAR 1U 25 f idr WaMaR! 106k
signals and allow efficient radio conmmunications. As described above, the
comuni cation term nal apparatus and transm ssion station selection nethod
the present invention determnes the quality of forward Iink signals froma
plurality of base station apparatuses #hwing soft handover and sel ects a

base station apparatus wth a forwanf I nk signal of good quality as the

transm ssion based station in the next information unit 10 and can thereby

obtain recepihed Si BAR! & iYnaPedaerldIYow RUNEHL BRI, r48¢ccOMmuni cation
term nal apparatus and transm ssion station selection nethod of the

present ddiweahli¢xtieMents base station apparatuses with forward |inks of
poor quality fromsending forward link signals 15 and can thereby inprove

the frequency wd ld@atirdbedf aboticy €hE tediReniitalieherea winkar war d
links. Furthernore, in a poor propagation path environnment near the cel

boundary agiei eabasdemed tekasmipsien &betdwmuseltaidtoioheneitiadd apgar at us
and 20 transm ssion station selection nethod of the present invention does
not skiccedss tetesenitt dnviritken desernsimésothapparal 1sgso £hab rsemeddf or war d
link signals according to a variation of the quality of forward |ink
si gnal s Bumlswiitonhed sf Dromvaeplund ditgt odrbaaet s bad icam a2fp s hartatsesecei ve
forward |ink signals wthout producing
during soft handover and 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.



excessive switching. This nmakes it possible correctly configure tHe7 MAR 201
information unit and allow efficient radi o conmunications. 201 26
Furthernore, the communication term nal apparatus and transm ssion station
sel ection nethod of the present invention selects a base station apparatus
di splaying the maxi numforward |ink sjgnal power when the power 5

di fference between the reception power of the forward |ink signal fromthe
currently conmuni cati ng base station apparatus and the reception power of

forward |ink sigeherhogns dtihes desfuntitid ©DoAPPakaliusEes &%ﬁﬁ&dﬁtus
predeterm ned power, and with respect to the base station 10 apparatus to

send a f Rt d h & iSisARA s H0ESoN0E e IVIACESH Vet NoGab Fyt Rl p& eGtdmgeover
to a base station apparatus that sends the maxi mum si gnal power according

to a varijagiventobnt brebégtal ajushsky sifatbenf apparththek didpl againges out
a changeover using a predeterm ned power 15 difference as a margin and

t aki ng i nthee arsaRtimant hdo yaairal i binéf siwnadcephan when tyhet husvanki ng
possi ble to prevent excessive switching between the base station
apparat ugdst fdmensenddiovaend Hhakreicgat soangows i onfefthei fatrwaadio
comuni cations. 20 This application is based on the Japanese Patent

Appl i cat iLdmKNos HEhall- 27880t hie | @drarerSehy eabamB0icatddng kasia e content
of which is expressly incorporated by reference herein. 25 Industri al

Appl i cabEltiathiahappesatus apshthenresepplopamreerecd tonmaric dtiron

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 piower

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.
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term nal apparatus used in a digital radio communication system -7 Marl
20 27 CLAIM A conmuni cation term nal apparatus conprising: receiving neans
for receiving signals froma 5 plurality of base station apparatuses; base
station selecting neans for selecting a base station apparatus w th which
to comuni cate for every inforna?éon 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. zZyahg comuni cation term nal
apparatus according claiml1l, wherein said base station selecting neans 15
conprises quality deternining negigmuiic #ei6nMthe flihka @blﬂ%@gsed on
the reception power of a common signal of forward |inks.

connunlcgbm@&ﬂgﬂ pRal apparatus according to claim 2, mhereln sald base
station selecting 20 nmeans selects a base station apparatus corresponding

to the nmaxi miesedepin®nmpensy Dbrsaigt €Dy @ Dgaklisn #hem laast part of
the imediately preceding information unit. A comrunication term nal

appasat usl aealritsy nofeded vé ng teeaisn f appaacetuses ;Signals froma 25
plurality of base station apparatuses; base station selecting neans for
selecting a bdsese station selecting means for selecting a base
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 selecting means 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

quality 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



station apparatus other than the currently sel ected base statio 2g3@§agmﬁ
when the reception power of a common 1 7 IvlI AR 200? 28 signal fr

station apparatuses other than said sel ected base station apparatus is
greater than the reception power of a common signal of said selected base
station apparatus and the power difference thereof exceeds 5 predeterm ned
val ue that is changeabl e accordi ng propogati on environnent; and
transmtting nmeans for transmtting the selection information of said base
station selecting neans to said plur ty of base station apparatuses. 10

5. A base ﬂ%ga{lon appar atﬂJassesel tgﬁ ?90 fﬁtpggtrage n|O at Itr??)Fﬁ rm naJ

apparatus actording to claim1l ower Con i nf OrTTET i on
fromthe cmﬁm:meclabaeﬂ st&rimmalprappanat Us gmmaltern(bhﬁormae drécarktisn bei ng

transmtt ogengds f%g)\@rds ednryis Wt f‘gasll?ﬁl‘ plfélfe&o%'rbggged e 6. A base
station appar at us conprising ceiving nmeans ToOr receiving t s8¢t i on
i nf or mat i cappanagrst hendomthm cabren telmﬁfea:aén@ppaﬂaimsfacwrc@edg taaclaim

and cot 1 gLl 19 WRANS, 1 0Ua6A01T Qhldeng Lhe LransElonl on20058lgy o

communi catlon térm nal apparatu Sased on sai ction
The base strppicgatappaarativonmevbrdimd to claim5, wherein said controlling

means sends only. %"SEQP%%@& sj,g9nal @% sep 3 Sgigé[%?sag{% SI g&alecttgo%al d

communi cation term na appar at us when 't i on information
i ndi cat es ifgrmahion ol bexiel sbast ostagparatagdectingt me@hecteel. 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 communication
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



) 8. Atransm ssion station selection nethod with a comrunication ge?ﬁMﬁ%lzgu

= side conprising: a receiving step of receiving signals froma plurality 30
of base station apparatuses; a base station selecting step of selecting a
base station apparatus with which to conmunicate for every information
unit of said signal based on the quality of said ? MAR 2U signal; 29 a
transmtting 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 sidg conprising: a receiving step of
receiving s 'rﬁils,wi tching information; ‘and a controlling step of
controlling e transm ssion to said conmrunication term nal apparatus
based on said sel ect&ohranduittiognetteon 09 transmabtins silon stldtgen

sel ection {}'-Fﬂo*}%q];%ﬁh & egmgupiLati ?EaEP&{“ @.%heﬁjc C%@Bgi SLN9 s A g
receiving step of receiving signals froma pluralrt base station
appar at usesturgdigybasfe basei cfasteébectappgretuepeni saHeotiithy shdad@sest ation

appar aus gthep t Qgga athlscgriagngérypﬁegi %’Led base station apparatus when

the reception power of a common signal from'ba.se station app_aratiuses ot her
t han 'sai d sel ect ed ggseving at i frerappafat use¢siim@at epatthan awieabdeapt i on

power of qn%grﬁggr%p’. sjghal of said selected base station apparatus and the
nce ther

power differe eof exceeds a predeterm ned val ue t hat
a controlling step of controlling the transmission to

said communication terminal apparatus based on said selection
10 information.
G) 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



i s changeabl e according to propogation environnment; and 7 MAR 200130 MAR 200
transmtting step of transmtting the selection information 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

recei ving said selection infornationgﬁﬁnd a controlling step of
controlling the transm ssion said co ni cati on term nal apparatus based
on said selection information. | MAR 21 31 ABSTRACT The communi cation

ter i nal appar af -4l hie oii0s a9eef! o 2OL AMANAPYE P! LSS BIRASEL ST on

apparatus to se or war ignal for every formation unit at the
base statpry A H%ril ,r&'sil?]?éﬁﬂdoﬂa%*ée,s%eé@whnétell%ﬁ Bﬁgqﬁ%'éﬁ It&s 4 1 jor war d

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

appar at us, 15eP88 1 2 yf 8WBLGE d s tTESAAYSpadNAl se 8, Whewilte tdid fipdsnce
bet ween t'he recepfion power of the forward 10 link signal fromthe sel ected

base st algitQix pPRAYPPErdBds (deqansompRr 1£6aRd on power of the forward |ink
signals from other "base station apparatuses exceeds a predeterm ned

val ues the comguiic®éioanierstapl o Pppasaive vl salid tHe1baasishation
apparatus sending the 15 forward link signal that displays said maxi num
power. information; and

a controlling step of controlling the transmission

to said communication terminal apparatus based on said

selection information.





