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MOBI LE COVMUNI CATI ON SYSTEM AND CDVA MOBI LE COMMUNI CATI ON SYSTEM
BACKGROUND OF THE | NVENTI ON FI ELD OF THE | NVENTI ON 5 The present i nbedPR Mk
relates to a CDVA (Code Division Miltiple Access) transm ssion nethod of
downl i nk pilot channel in a CDMA nobille “communi cation system a CDVA

nobil e co i i t ol t ati 0
DESCRI PTI %@%&ﬁﬁéﬁfﬁ%ﬁ% ,gr]ig[ iﬁ%gﬁ ‘ ‘i?'gMg a
spreadi ng code & Ve System i5 As
illustrated in Fig. 1, cell GOMMUNIGCATIONSYSTEMp| enent ed” by spreadi ng
codes with a long period (called "scranbling codes”" fromnow on) that are
uni quel y assigned to cel BAGERGROUNR] QfhaPHE| INVENEEPN| s. i npl ement ed by
spreading codes with a short period (called 20 "channelization codes” from
now on) that are uniquely assigned to channels in the cells each. Al though
t he channel i zati on codes usuall i of. rt hogonal to each
ot her, the nunber of such co%lgslﬁ'lji:(s)éfi?ih e&,N@gﬁﬁgﬁce, a shortage of the
channel i zati on 25 codes can take place. In such a case, that is, when a set
of orthogonal codes is exhausted, a new channelization code set is
gener ated by asgiignpigsemnpt dredenyioh selatiels g a Ciis (CodadtivigionThi s
will be described with reference

Multiple Access) transmission method of downlink pilot

channel in a CDMA mobile communication system, a CDMA

mobile communication system, a base station and a mobile

station.
10
DESCRIPTION OF RELATED ART
Fig. 1 is a schematic diagram illustrating a spreading
code arrangement in a CDMA mobile communication system.
15 As illustrated in Fig. 1, cell division is usually

implemented by spreading codes with a long period (called
"scrambling codes” from now on) that are uniquely assigned
to cells each, and channel division is implemented by
spreading codes with a short period (called

20 “channelization codes” from now on) that are uniquely
assigned to channels in the cells each.

Although the channelization codes usually consist of
codes orthogonal to each other, the number of such codes
is limited, and hence, a shortage of the channelization

25 codes can take place. In such a case, that is, when a set
of orthogonal codes is exhausted, a new channelization code
set is generated by assigning a plurality of scrambling

codes to each cell. This will be described with reference

to Fig. 1. In cell #1, although the channelization code




to .Fig. 1. In cell #1, although the channelization code 19 APR 2004 -2 set
#1 corresponding to channels CH#1-#N enploys a scranbling code SCCODE #1,
the channel s CH#N+1 and onward use a scranmbling code SCCODE #2 to drEAPRI084
new channelization code set #2 5 Next, referring to Figs. 2 and 3, an
arrangenment of downlink pilot channels_and an exanple of transm ssion

power of each channel in a conventiondl 2t &chni que will be outlined. Fig. 2
is a diagramillustrating an arrangenent of 10 the downlink pilot channels

on the con F@t i#ﬁ”aéoffégﬂo%‘ﬁn%g? Eh@nrre1 4 hegbel-gn lé}ﬁpfggg ghannel

schematically represents the sy rate of -the channel, whith neans t hat

a thicker ghzartlliwg codeogheCcoPETHAl, theechine ARVICHEN L eandoomwairdat i on
system carries out orthogonalization by is spreading data synbol s of

vari ous chusagelas seragbiing cedeecSCLODEH# 2 obdescreateard nit@Wt hese channel s
at the sane, transm ssion rate. Here, the sane transm ssion rate after the

spreadi ng FhapaRkIeatign,£ode)isefattd- and the transmission rate of the

data synbol s be t ing 20..is. refe d,to s";gH)i e
Generally, a syggéﬁiﬁwr]%fgé%gﬂppgroa%é"%ﬁ'%cﬁ‘%s éeggngr‘?an %%%g?;noffhe
or t hogonal gogpds Met p Pl otheHehé15N aa S idl)| €xanpuencss i frahemigisilon synbol
rate of the channels is equal to or less than N. The downlink pilot channel
CH#1l i s prpuivead offoeadie clznpel pbs ea cfomwvenitiiong Jp taszhn hffuenwiildnbesed
for denodul ating the downlink traffic channels, detecting a received
path, and ©Btdiimefd-interference power for

Fig. 2 is a diagram illustrating an arrangement of
10 the downlink pilot channels on the conventional technique.
In Fig. 2, the height of each channel schematically
represents the symbol rate of the channel, which means that
a thicker channel has a higher symbol rate. The CDMAmobile
ccmmunication system carries out orthogonalization by
15 spreading data symbols of various channels using the
channelization codes to transmit these channels at the same
transmission réte . Here, the same transmission rate after
the spreading is referred to as “chip rate”, and the
transmission rate of the data symbols before the spreading
20 is referred to as "symbol rate”. Generally, a systemwith
a chip rate of N chips/second can contain the orthogonal
code set of the cells in a single sequence 1f the total
symbol rate of the channels is equal to or less than N.
The downlink pilot channel CH#1l is provided for the
25 purpose of obtaining phase information used for
demodulating the downlink traffic channels, detecting a
received path, and obtaining interference power for

traffic channels to carry out the transmission power

control. The pilot channel has the minimum symbol rate




traffic channels to carry out the transm ssion power control. The pil ot
channel has the m ni num synbol rate 19 APR 2004 - 3 provided by the system
(the CH 1 is denoted as a thinnest channel in Fig. 2) because it eitq@apg 2004
undergoes data nodul ation by a known pattern or does not undergo any gata
nodul ation at all. 5 Fig. 3 is a diagraglillustrating transm ssi on powers

of downlink channels in the conventional® technique. In Fig. 3, the height
of each channel schematically denotes the transm ssion power of the

channel . T Iyl '%?Fthéﬁfg%nh%%ﬂé @en LA S6:QNa BOMCE h i inst t he

pilot to channe isu | zed for the purposes nentioned above, it: is
usual Iy trapamindedint Fibe t2pnsetasisen jpoveithieghamdehgoeshdatansni ssion
power of the other traffic channels as illustrated in Fig. 3. To achieve

i nt er f er enmedpdvaetriom by rekanwl @at hernigrt daasnnesi BRA&HES aghdata at

hi gh accuracy, (it is necessary to generate many sanples of a signal used
for the nB&EUEHEHRD PEWéﬁ@H: since the conventional pilot channel is

provided with t i Qi @ ; . . it:iSsi -
obt ai n ésjuf fici eﬁﬁﬁa%%g?s%gggjfe@gh%%sngFo e% 0 n%@%ﬁ%%P%Bm%§ te

neasuring a¢c Wiyl inkNch@@ind P8, inwhehd sédgvanielivrad 1 t yeohndigugorih code
sets in the downlink, although the channels belonging to the sane

or t hogonal Figde 3setthin hwightit off eachviattanmel sabef@tipalhy deOteSei ved
pat hs, theé.can interfere on 25 the ofher paghs. t ot her Eﬁgﬁ%
channel s b&hendiTR SN SO RATES Ofoddhal CRERE et s THIS 1 nfle #¥o each
channel has higher transmission power. Since the pilot
10 channel CH#1l is utilized for the purposes mentioned above,
it is usually transmitted at the transmission power higher
than the transmission power of the other traffic channels
as illustrated in Fig. 3.
To achieve interference power measurement for the
15 transmission power control at high accuracy, it is
necessary to generate many samples of a signal used for
the measurement. However, since the conventional pilot
channel is provided with the minimum symbol rate of the
system, it is impossible to obtain sufficient samples,
20 presenting a problem of hindering high measuring accuracy.
In addition, when using a plurality of orthogonal code
sets in the downlink, although the channels belonging to
the same orthogonal code set do not interfere with one
another on the same received paths, they can interfere on
25 the other paths. On the other hand, channels belonging
to different orthogonal code sets can interfere to each
other regardless of whether on the same paths or the other

paths. Accoxrdingly, the interference power received by

the traffic channels differ depending on the orthogonal




ot her regardl ess of whether on the sane paths or the other paths.
Accordingly, the interference power received by the traffic channelf PR 2004
di ffer depending on the orthogonal 1 9 APR 1004 - 4 code sets to whicﬁlﬁhe
traffic channel s bel ong. However, since the pilot channel is provided for
only one orthogonal code set as illustrated in Fig. 2, there arises a
problem in that the channels in the Gt Her ort hogonal code sets 5 prevent
accurate interference power neasurenment for the transm ssion power

control . MR et GHith HNOt LAEPIE! chanf 1 1Rty . CTRGweved L hout

transmtting any information, transmtting it beyond necessary

transm ssi gf newvehe\plill otochaanalpds phovadest folrannaiysonereasenogogad
probl em of reducing channel capacity. On the other hand, the interference
power measgodeemett @F dol estoasededanFiilg + Ro therR MELFOH BoREPPleMero

by neasuring the varjance of he .channel ,, .and when using,the pilot, channel
for the iSﬂ&nﬁﬁﬁ%stBPh qqﬁﬁiﬁhéni fAFREE O g%%géupgq§“set$t

5 CO8%: b AU Sl P mEATR-ALRL0RBR! riRee se
or not.” SU IEEB%EE f q@Rﬁ%s he present i nvention és i npl'emented to
sol ve the thoifari 88iBhORIWEr Ebnitydinerefore an object of the present
invention to provide a transm ssion method of downlink pilot channels in a
CDVA robi | e conMaieerenn Birsystene pidDVA channelcdsmarn cavesheatktem a
base station and_a nobile station capable of increasing the total
channel without transmitting any informatlon,
transmitting it beyond necessary transmission power will
10 bear upon the other channels, presenting a problem of
reducing channel capacity. On the other hand, the
interference power measurement can be achieved even if the
transmission power is zero by measuring the variance of
the chaﬁnel, and when using the pilot channel for the
15 purposes other than the interference power measurement,
it usually does not matter whether it belongs to the same

orthogonal code set or not.

SUMMARY OF THE INVENTION
20
The present invention is implemented to solve the
foregoing problems. It is therefore an object of the
present invention to provide a transmission method of
downlink pilot channels in a CDMA mobile communication
25 system, a CDMA mobile communication system, a base station
and a mobile station capable of increasing the total
capacity of the system by increasing the accuracy of the

transmission power control by increasing the number of

symbols measurable in a predetermined time period in the




capacity of the system by increasing the accuracy of the transm ssion
power control by increasing the number of symbols nmeasurable in a
predeternined time period in the 19 APR 2004 5 interference measur eir8nAPREAJ04
providing the pilot channel wth a synbol rate higher than the m ni num
synbol rate of the system Another object of the present inventionis to
provide 5 a transnission nethod of déw? ink pilot channels in a CDVA
nobi | e communi cati on system a CDNA nobi | e conmmuni cation system a base
station andn dfil}Enskaklcdbdhe it by HRGPEALNLNeHd ST {sECRES

measur ement using a pil anne el ondging to t or t hogona ode
set as thewuftkphae@edbcspmélmggnemmmﬁtﬁm myn dmami gy cdadtate of
orthogonal code set with a pilot channel, and that can 1increase the total
capaci ty otheheswstemm by i ncreasing the accuracy of the transm ssion
power control. Still another od$ect of the present inventionis to,Li5

provi de a t r ans APSSRAT £ 3R® BTSN NY¥RRIAAR 1§ A PEOVEL&®bi | e

connunl ati,o [ i on
and 5 robi Pel SALRTGIS J?%ﬁ%%? oR SERETIRNS R SRR SRS i
system by mbestyeidtbmuhieatqlc é¥§%@h”kattﬁﬂwmmﬁﬂflbFEU&MuHid%%iéﬁn'ng
off the transm ssion of the pilot channeéls in the second and subsequent
ort hogonal sgestenseta baisieha@itat donhualnd/ a rrmobiiliE isitat bencitirate] sanl t hough
they are reserved). According to a first aspect of the present invention,
25 there i é-mﬁ’rlcﬁm%ﬁ %h%nlirtﬁe%ﬁ%ﬁﬁ@lcet POWEH BEASVLANeRY using a pilot

channel belonging to the same orthogonal code set as the

10 channel conducting communication by providing each
orthogonal code set with a pilot channel, and that can
increase the total capacity of the system by increasing
the accuracy of the transmission power control.

Still another object of the present invention is to

15 provide a transmission method of downlink pilot channels
in a CDMA mobile communication system, a CDMA mobile
communication system, a base station and a mobile station
capable of increasing the total capacity of the system by
restraining the total downlink transmission power by

20 turning off the transmission of the pilot channels in the
second and subsequent orthogonal code sets (without
actually transmitting the channels although they are
reserved) .

According to a first aspect of the present invention,

25 there is provided a pilot channel transmission method
of transmitting a pilot channel through a downlink from
a base station in a CDMA mobile communication system

including base stations, wherein each base station is

installed in one of a plurality of cells, uses a same




of transmtting a pilot channel through a downlink from a base station in
a CDMA nobil e communi cati on system including base stations, wherein each
base station is installed in one of a plurality of cells, uses a sh§eAPRI004
APR 2004 - 6 frequency, and divides its channels using orthogonal codes
uni quely assigned to the channels, and each of the cells is identified by
mul tiplying a spreadi ng code assigned Po~each base station by the channel s
spread 5 by the orthogonal codes, the pilot channel transm ssion nethod

conpri si nget. f: SRR ; : b di : @ﬁﬁh
stations wf%%%é%ﬁgyg'l i%@aong}rlt 08\3’32‘% %%%hg&]gs telggﬂ\l/\]g cdhﬁghpl ura?ilty of

spreadi ng eedess aif i Ppedssliogneldott cheheekchdmneash addndheagraFity of
orthogonal code sets, and transmitting at |east one of the pilot
channel s. Bbeoceilis tics tikkentidiiedger mulkaply WG a2 SRTafddN g pdect s

the interference asurenen ith the channe i,§ carryin ut the
transni ssi 8 SgERede &t r%@?i’i \g%‘ﬁ ﬁgﬁiteh%“thé"itﬁf%r?é%éﬂg%fﬁo%read

measur thg%y'gﬁhggo%?%o%éﬁh&cggﬁ% 1 ﬁ%mgws éﬂ?h%%f%%ﬁgaa%gggh code

set as anne 0SSl nprove € accuracy o

transm ssige tHwdek orht L 8lin Otﬁ@cq;géﬁgoﬁg a second aspect of the present
i nvention, there is provided a pilot channel transm ssion nethod of

transmitting pi astsigaong s vheoaugiravddamdgnkafgtonefa thesebais®ion in a

CDVA nobi | e conmmuni catj on system including base stations, _wherein each

base statigkatsions with a plurality of orthogonal code sets to
which a plurality of spreading codes are assigned,

10 pilot channels to each of the plurality of orthogonal
code sets, and transmitting at least one of the pilot
channels.

According to the first aspect, when a mobile station
conducts the interference measurement with the channel

15 carrying out the transmission power control, it can achieve
the interference power measurement using the pilot channel
belonging to the same orthogonal code set as that channel,
making possible to improve the accuracy of the transmission
power control.

20 According to a second aspect of the present invention,
there is provided a pilot channel transmission method
of transmitting pilot channels through a downlink from
a base station in a CDMA mobile communication system
including base stations, wherein each base station is

25 1installed in one of a plurality of cells, uses a same
frequency, and divides its channels using orthogonal
codes uniquely assigned to the channels, and each of

the cells is identified by multiplying a spreading code

assigned to each base station by the channels spread




25 installed in one of a plurality of cells, uses a same frequency, and
divides its channels using orthogonal codes uniquely assigned to the
channel's, and each of the cells is identified by multiplying a sprea3iapPR004
code assigned to each base station by the channels spread 19 APR 2004 7 by
t he orthogonal codes, the pilot channel _transm ssion nethod conprising the
step of: providing the pilot channel s"wW/th a synbol rate higher than a

m ni nrum synbol rate defined in the COMA 5 nobile comunication system

Accor ding {o ﬁhbhéfféh%%ﬁhl%oh@s Prasei i G¥edhiaghe 1 eas¥mids Lohe

hi gher than”the m ni num synbol rate may 'be determ ned in accordance with a
rel ati onshing thes@eeompr bsimgsthe miep off each channel and channel 10
capacity. According to the second or third aspect, inproving the accuracy
01;] theI i nLe_rferpnrg:erx@amr drpat P o hc e8aNRYL st el §PntfoI SYEPE ot TR/ pi | ot
channel s brings about the jnprovenent.in the acgurac f.th 1,SS1 0N
power 3-5 bdgher thay,a imfgnngﬁ‘ué‘h qiﬁ'@P@Q’sE?Eetﬁsfgﬂ?gn%ba&i% f‘@ﬁ@h
Accordl._pg ﬂ\%b%.f@uEtor?lHE\fﬁgﬁta@io%nh%ﬁﬁéﬁﬂt i nvention, the pilot channels
S rt

assigned to second an ubsequen ogonal code sets may be not

transmtted. Acgecdirfing tda tounid azgeast o®ihe presdnt himpehatiord
channel s which are assigned to the plurality of orthogonal code sets is

transm tteths symbolrnate hiiigheerhehaphthe pilliimymasyaio L sate PRY
Vg batas e i ned 1n"adYcTaahls SHTXT £130 Stk F B AR FrCess
transmission power of each channel and channel
10 capacity.

According to the second or third aspect, improving
the accuracy of the interference measurement by increasing
the symbol rate of the pilot channels brings about the
improvement in the accuracy of the transmission power

15 control, resulting in an increase in the system capacity.

According to a fourth aspect of the present invention,
the pilot channels assigned to second and subsequent
orthogonal code sets may be not transmitted.

According to the fourth aspect, only one of the pilot

20 channels which are assigned to the plurality of orthogonal
code sets is transmitted without transmitting the other
pilotchannelsjustwithreservingthecodes,whichenables
the system to avoid transmitting excess power for
interference power measurement, making possible to

25 1increase the channel capacity.

According to a fifth aspect of the present invention,

there is provided a base station in a CDMA mobile

communication system including base stations, wherein

each base station is installed in one of a plurality




I nterference power neasurenent, making possible to 25 increase the channel
capacity. According to a fifth aspect of the present invention, there is
provi ded a base station in a CDVA nobile conmuni cation systen1|nclu QMJRHW4
base stations, wherein each base station is installed in one of a

plurality 19 A PR 2904 - 8 of' cells, yses a sane frequency, and divides
its channel s using orthogonal codes uniquely assigned to the channels,

and each of the cells is identified by multiplying a spreadi ng code

assi gned tggeaedy hase dsakatd 0faRe tHeeghaNeys spidadiyidde arddrogonal
codes, the base station conprising: a transmtter for assigning, when

[NOVIdIng ehannel st s tngeostidiogonal tdodes wralque lgf asshggomdl toode

sets to which a plurality of spreading codes are 1D assigned, pil ot
channel s t §heacthanngks p| andl &@§chf oforiegesdilSodé sléf%nt&n‘fit%r by

t f_th
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the Chaé‘“ekt-"ar’tféhr\Agnﬂh&”&hh%éiéné SHPBPE o‘i%&égbneli &3d@egchi eve

the interference measurenent using the pilot chann belonglng to

the same Oltlh@g@aale PEgtiein aGoifpati shagnel , making possible to inprove
the accuracy of the transm ssion power control 20 According to a sixth

aspect of the prederansmiditerofior w@as bgndng oWhed PHRE¥LCHNGi ©ACh a
oM bl | G B A Stk SR WL I 1 B PPy 21 2PRo 885 Coae
sets to which a plurality of spreading codes are

10 assigned, pilot channels to each of the plurality of
orthogonal code sets, and for transmitting at least one
of the pilot channels.

According to the fifth aspect, when the mobile station
conducts the interference measurement with the channel

15 carrying out the transmission power control, it can achieve
the interference power measurement using the pilot channel
belonging to the same orthogonal code set as that channel,
making possible to improve the accuracy of the transmission
power control.

20 According to a sixth aspect of the present invention,
there is provided a base station in a CDMA mobile
communication system including base stations, wherein
each base station is installed in one of a plurality
of cells, uses a same frequency, and divides its

25 channels using orthogonal codes uniquely assigned to
the channels, and each of the cells is identified by
multiplying a spreading code assigned to each base

station by the channels spread by the orthogonal codes,

the base station comprising:




each base station is installed in one of a plurality of cells, uses a sane
frequency, and divides its 25 channel s using orthogonal codes uniquelg
assigned to the channels, and each of the cells is identified by 18 APR 2004
mul tiplying a spreading code assigned to each base station by the channels
spread by the orthogonal codes, the bage station conprising: 1 9 APR 2004

- 9 atransmtter for providing pilof ¢hannels with a synbol rate higher
than a m ni mum synbol rate defined in. the CDVA nobile conmmuni cation

system and forgat kansidihticid heod |PFothalngl. pi ASEOEHAWN&Q <A WwE¥ANt h
aspect of the present invention, the synbol rate higher than the m ni num
synbol rate smpbdie et erhd ghen hhesow e daiwemunt B ymb el arades digf eeédeen
transm ssi on power of each channel and channel capacity. 10 According to

the sixth dp $henERMisprebilieprelMmipicRd ierusagtem. .t FNEnfeT erence
measur eneng _by increasing, ,the s ol rate aof the pilot channels brings
about the .£Fﬁ%1r5693e{:r§ﬂ'tnq anﬁ‘e pa’c%ﬂ accip‘?)fl e transm ssion power control,
resultisg in anabREeASEy ko 4 Bevei RRGADSEIJS tnbspAEsantl IavbardbRl ot h
aspect of the present i1 nvention, the pi1ot channels assignhed to second and

subsequent ther shaghdlirstdehighe ayh A dhk infiaismhmnt S¢mbAT aralt agnag t he
ei ghth aspect, only one of the pilot channels which are agsi%ned to the
plurality be @etrsgohaed R0 aederstaRCeswitina e lad WpnEbdid bediv@et i ng

the other. pilot channels just with reserving the_codes, i ch enabl es
gransmfssqon bower 02 each cﬁ%nnel and c annei

capacity.

10 According to the sixth or seventh aspect, improving
the accuracy of the interference measurement by increasing
the symbol rate of the pilot channels brings about the
improvement in the accuracy of the transmission power
control, resulting in an increase in the system capacity.

15 According to an eighth aspect of the present invention,
the pilot channels assigned to second and subsequent
orthogonal code sets may be not transmitted.

According to the eighth aspect, only one of the pilot
channels which are assigned to the plurality of orthogonal

20 ccde sets is transmitted without transmitting the other
pilot channels just with reserving the codes, which enables
the system to avoid transmitting excess power for
interference power measurement, making possible to
increase the channel capacity.

25 According to a ninth aspect of the present invention,
there is provided a CDMA mobile communication system
comprising the base station.

According to a tenth aspect of the present invention,

there is provided a mobile station carrying out radio




the systemto avoid transmtting excess power for interference power

measur enment, making possible to increase the channel capacity. 25
According to a ninth aspect of the present invention, there is provi$iarR 2004
CDMA nobi | e comruni cati on system conprising the base station. According to
a tenth aspect of the present invention there is provided a nobile
station carrying out radio 19 APR 2002 1010 communi cation with the base
station while carrying out transm ssion power control, the nobile station

CONpri Si NGa ofhnlBAS Wa Mo ASH LN th 1Eé X Phtd o N1 ENEaryPihg peiiannel

received fromthe base station, Interference neasurenent of a traffic

channel  bekengémgsisd énsSpowert egoneblcodcheemdilet ket pthion channel

bel ongs to. According to an el eventh aspect of the present 10 invention,

there i s peowinedisangbile station carrying out radio comunication with

the base station while carrying out transniss#$n ﬁgyer cont.rol, e nobile
%‘ N

h
station conpri sPnyeASHEANI| A ?meQBrPBE &?in?éﬁ%ﬂeﬁ 15
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base stwati _ bove an er o advarit ages of the
present inyeftd PPevdl clerBsdbbthembPared tramfde tddwMing description

of enbodi nents 20 thereof taken in conjunction with the acconpanyi ng
belonging to a same orthogonal code set that the pilot
channel belongs to.
According to an eleventh aspect of the present
10 invention, there is provided a mobile station carrying
out radio communication with the base station while
carrying out transmission power control, the mobile
station comprising:
a measuring section for performing interference
15 measurement using a symbol period of the pilot channel
received from the base station.
The aboﬁe and other objects, features and
advantages of the present invention will become more
apparent from the following description of embodiments

20 thereof taken in conjunction with the accompanying

drawings.
BRIEF DESCRIPTION OF THE DRAWINGS

25 Fig. 1 is a diagram illustrating a spreading code
arrangement in a CDMA mobile communication system;
Fig. 2 is a diagram illustrating an arrangement of

downlink pilot channels in a conventional technique;

Fig. 3 is a diagram illustrating transmission powers




drawi ngs. BRI EF DESCRI PTION OF THE DRAWNGS 25 Fig. 1 is a diagram
I1lustrating a spreadi ng code arrangenent in a CDVA nobil e connuniqq}hﬂgum
system Fig. 2 is a diagramillustrating an arrangenent of downlink i ?
channel s in a conventional technique; Fig. 3 is a diagramillustrating
transm ssi on powers 19 APR 2004 - 11 of the downlink pilot channels in the
conventional technique; Fig. 4 1is a blldck di agram showi ng a configuration
of a base station in accordance with the present invention; 5 Fig. 5is a

di agramilLys “dl;&{ i Al YIS NERQhnRI1Oti £ heR_elgprivedt {bhsll enbodi nent
I n accordaégeHE%t1 ﬁglpregght Invention; Fig. 6 is a diagramillustrating
an exanpl etgthntilfsm ssi on powers of pilot channels and traffic channels
10 in the first enbodi nent in accordance with the present. invention; Fig.

7 is a graph ilFigtr 4t isgar bllack ddiigreancshewing e cOpfigguratdogs of pil ot

channel and the transm ssion ower. required for a traffi.c .ch L to carr
out 15 trafshR56 Skajcen %%H%QSPFQQQE &% ét%?aBFgﬁﬁqqléﬁééﬁfﬁahan Y

exanple of trapsm ssion.p . [ el 5 2 | n in
a secorrd errbodiaﬁéﬁt' |%In Ja%c%r,\ﬁé% e%ﬁt%f%ﬁglepr eser?l? aﬁné&%{%ﬂo%ﬁgg%i@f 9is
a di agram geheatdahhy1kl hystd ati Pt asmoodEid et Oinsuekerdates wi thhe

present invention;
the present invention;

Fig. 6 is a diagram illustrating an example of

transmission powers of pilot channels and traffic channels
10 in the first embodiment in accordance with the present
invention;

Fig. 7 is a graph illustrating relationships between
the symbol rate of a pilot channel and the transmission
power required for a traffic channel to carry out

15 transmission power control;

Fig. 8 is a diagram illustrating an example of
transmission powers of pilot channels and traffic channels
in a second embodiment in accordance with the present
invention;

20 Fig. 9 is a diagram schematically illustrating an
example of symbol rates in the present invention;

Fig. 10 is a block diagram showing a configuration
of a base station in accordance with the present invention;

Fig. 11 is a block diagram showing a configuration

25 of a mobile station in accordance with the present
invention; and

Fig. 12 is a block diagram showing a configuration

of a received SIR measuring section in the mobile station

in accordance with the present invention.




Fig. 10 is a block diagram showi ng a configuration of a base station in
accordance with the present invention; Fig. 11 is a bl ock diagran1shomﬁnﬁ
a configuration 25 of a nobile station in accordance with the preséﬁkAPR 04
i nvention; and Fig. 12 is a block diagram showi ng a configuration of a
received SIR neasuring section in the npbile station in accordance with
the present invention. 19 APR 2004 - 1242 DETAI LED DESCRI PTI ON OF THE
PREFERRED EMBODI MENTS The invention will now be described with reference 5
to the acconpanying drawi ngs. EMBODIMENT 1 Fig. 4 is a bl ock diagram
showi ng a configuration of a base station in accordance with the present
invention, I1GETATMEFDESCRIPATONOFhEHEARREFERRED EMEBORIMENTS he
present invention is outlined. Although Fig. 4 illustrates a case incl uding
only two scranbling codes, the present inventionis not limted to it, and

any nunber of' scranbling, codes can be enployed jn the .present 15
i nvention. The 3H§e%ﬂ%ﬁqBﬁoﬂoU%ﬁiﬁﬂ?gegeagégﬁﬁﬁbﬁapW cﬁ%ﬁﬁgpn%ﬁua

synbol sgenﬁrag?c% fO%c%ﬁPg%ﬁ@?fzégg% ator 404, a channelization code

gener at™or ITst adders 410, a scranbling code
generator 412, second 20 nultipliers 414, a second adder 416 and a radio
transmtter 418. The pilot channel data synbol generator 402 produces
dat a synmboEEBODAMENE pil ot channel s, and the data synbo

Fig. 4 is a block diagram showing a configuration of
a base station in accordance with the present invention,
10 ir. which only part of the base station relevant to the
present invention is outlined. Although Fig. 4
illustrates a case including only two scrambling codes,
the present invention is not limited to it, and any number
of scrambling codes can be employed in the present
15 invention.

The base station 400 comprises at least a pilot channel
data symbol generator 402, a data symbol generator 404,
a channelization code generator 406, firstmultipliers 408,
first adders 410, a scrambling code generator 412, second

20 multipliers 414, a second adder 416 and a radio transmitter
418.

The pilot channel data symbol generator 402 produces
data symbols for the pilot channels, and the data symbol
generator 404 produces data symbols for the channels other

25 than the pilot channels. The pilot channel data symbol
generator 402 generates its symbol patterns, and the data
symbol generator 404 carries out the error correcting
coding and framing processing of the data symbols in

accordance with channel specifications, and determines the




generator 404 produces data synbols for the channels other 25 than the

pi l ot channels. The pilot channel data synbol generator 402 generates its
synbol patterns, and the data symbol generator 404 carries out thel&ARR 2004
correcting coding and fram ng processing of the data synbols in

accordance wth channel specifications, .and determnes the 1 9 APR 2004 -
13 synbol rate. The channelization codé generator 406 produces for each
channel in the cell a channelization code, that is, a short period
spreadi ng LoMf~ mfﬁgéy assigned to the 5 channel. The channeli zati on codes
are usual l'y" orthogonal to each other. The channelization code generator
406 gener at es phaewhahaykel tattoon cotle geherarhoss pbd@li pgyoduceschior
scranbling code. The first nmultipliers 408 each nultiply a data sypbol 10
sequence, eatbhchangererin ccheycehd Qip@@ﬂﬂﬁ#ﬁ%@tHQPacqgﬁﬂxﬁh@Enéﬁator

402 or by the data synbol generator 404,. hy ih re |l Ag
channel i zati 8RO&FSdPerHRAf PPLE gsCie é'éphqlg%ir?uggﬁ%%ngi 5 tthhee dat a

symbol ssegl?blﬁgﬁ%%(;ggtsetgf %rﬂr{éfi%%rtitoﬂlo?e@ LeSuddd e ortthegehal

channel’i z € scranbling code generator 412 produces a

scranbl i ng'ffogﬁcﬂ hithés. arhengmainelisatdati ngpdedgenemajuet y486si gned
to each cell. Although a plurality of scranbling codes can be_assigned to

each cel |, géhersdmamc 2ewrthaneeddrstient cadeafbli ATEERRORARNG Per
fromthe first scranbling code, for exanple, in generator polynomals, or
in the phagashaladiUPliRg §O28 at or

The first multipliers 408 each multiply a data symbol
10 sequence, which is generated by the pilot channel data
symbol generator 402 or by the data symbol generator 404,

by the corresponding channelization code.

The first adders 410 each sum up to combine the data
symbol sequences output from the first multipliers 408 for

15 each channelization code set.

The scrambling code generator 412 produces a
scrambling code, that is, a long period spreading code
uniiquely assigned to each cell. Although a plurality of
scrambling codes can be assigned to each cell, the second

20 and the subsequent scrambling ccdes can differ from the
first scrambling code, for example, in generator
polynomials, or in the phases although the generator
polynomial is identical (thatis, different only in initial
values of s shift register).

25 The second multipliers 414 multiply the signals
output from the first adders 410 by the scrambling codes.

The second adder 416 sums up the channelization code

sets.

The radio transmitter 418 transmits the signal




polynom al is identical (that is, different only in initial values of s
shift register). 25 The second multipliers 414 nultiply the signals 4 U
fromthe first adders 410 by the scranbling codes. The second adder 2?%“ 0
sums up the channelization code sets. The radio transmtter 418 transnits
the signal 19 APR 2004 - 14 conbined hy the second adder 416 to a nobile
station. The nobile station carries o the transm ssion power control in
response to the signal transmtted fromthe base station 400. 5 The

transm ssi 88m§&nfe'?§b§atﬁes¥%am aTeRst at1es! th Ehmoid s eanktiond t The
subsequent pilot channels are suppressed by the control of a switch SW

(see, the mbpehedsnatdbyatrdiemtt ngse | tr #h gnigss ivre pawer te@ntFiodsi on
of these pilot channels are turned off, although the channelization codes
to of thestnpi¢sponrenhel theysd gnaktyansmiekted trem g %Sﬁi%‘é@!t%% a
pil ot channel transm ssion nethod of the base station in accordance with
t he presen?opnvention W Il be described in detail. is (FIRST EMBODI MENT)

Fig. 5,s a sc t] i rggg' |yt | e gn R0 QY bhewRitot
channel®s in thgﬁﬂ?rgga&%{g [ maéﬁ{t1 ﬁnftg%corggn%ﬁ\?\nb?h ?he p(?:[éjégn? iw%\j:lgr)ltion.

In Fig. 5,thBezebshatinafcipashmnneh t geibottdicahyldenne esapprespeshl 20
rate of that channel, and hence a thicker channel has a _hi gher synbol
rate. The pyl theclcamiztel Chi 1aaswiCaNEH @%eas‘s'h&n@é%}%fgﬁﬁﬁﬁﬁ &%hi gher

t han the m ni rum synbol , s s .
broken lines in Fig. 4) when the transmission of these pilot

channels are turned off, although the channelization codes
10 of these pilot channels are reserved.
Next, referring to Figs. 5-9, a pilot channel
transmission method of the base station in accordance with

the present invention will be described in detail.

15 (FIRST EMBODIMENT)

Fig. 5 is a schematic diagram illustrating an
arrangement of the pilot channels in the first embodiment
in accordance with the present invention. In Fig. 5, the
height of each channel schematically denotes the symbol

0 rate of that channel, and hence a thicker channel has a
higher symbol rate. The pilot channels CH#l and CH#N+1
are assigned a symbol rate higher than the minimum symbol
rate. As schematically illustrated in Fig. 9, the symbol
rate can be increased by reducing the symbol period, that

25 i3, by reducing the number of chips per symbol with
maintaining the chip rate, that is, the spread bandwidth.
An optimum symbol rate of the pilot channels can be

datermined by a method as illustrated in Fig. 7.

Fig. 7 is a graph illustrating relationships between




rate. As schematically illustrated in Fig. 9, the synbol rate can be

I ncreased by reduci ng the synbol period, that 25 is, by reducing the
nunber of chips per synbol wth maintaining the chip rate, that is, TthaPR 2004
spread bandw dth. An optinmum synbol rate of the pilot channels can be
determned by a method as illustrated in Fig. 7. Fig. 7 is a graph
Illustrating rel ati onshi ps between 19 APR 2004 - 15 the synbol rate of the
pil ot channel and the transm ssion power required for the traffic channel

carrying opf gt Q?wgtog_?%gé%Prtrf@glﬁl_&@rﬁl‘iﬂhneﬁsaﬁﬁs%H@Q‘i’:d@ﬁfrﬁ’i@si@% the

synbol raté of 5 chann I ncreases, the accuracy of the

i nt er f er enpawReWafequiBRedr EaNtthes trpfoied clmhékncaryiny eetuthee
transm ssion power control is inplenmented, reducing the transm ssion power
of the trattansohimskds. peweverontspdce the sumtotal of the synbol rates

assignable to the io traffi¢ channels is reduce I ncreasi t he,synbol
rate of the pif8t déﬁé&ﬁé’?%& tP%%??"'I'i RS #’F’na"‘tm c‘Ff%lFlﬁe?E Qﬁsae%ilﬁ s

reduced. Thus, .the .pil nn i |t t
will opti T8hBnad idKashan Eé%%?&&é—"%ﬁé"*f%@} ;E&gge:g%’é?ﬁgcgh Sweddt
15 terms O{neh@%z‘%ﬁﬁ&?ttis Rintprévéd , 2 andai@nee Hiagilam atbusatal i ng an
exanple of transm ssion powers of pilot channels and traffic channels in
the first eraodimesgion aoewmaremtwnpihishdmplenentednydedwpingnthiey. 6,

t he hei ght of each channel 20 schenmtically_deno eslégf trapsm ssion power
of the chisa8IsmisHigRePMtAinef khe 1Fr8h§ﬂ Bn 36%??“'

since the sum total of the symbol rates assignable to the
10 traffié channels is reduced by increasing the symbol rate

of the pilot channels, it is likely that the channel

capacity is reduced. Thus, the pilot channels are

provided with a symbol rate that will optimize the

relationships between the two types of the channels in
15 terms of the capacity.

Fig. 6 is a schematic diagram illustrating an example
of transmission powers of pilot channels and traffic
channels in the first embodiment in accordance with the
present invention. In Fig. 6, the height of each channel

20 schematically denotes the transmission power of the
channel: a higher channel has higher transmission power.
Here, the pilot channels CH#1 and CH#N+l are provided for
respective scrambling codes, and except for the only one
pilot channel CH#1, the transmission of the second and

25 subsequent pilot channel(s) CH#N+1 is turned off.

As described above, assigning the pilot channel to
each scrambling code makes possible to implement the

interference measurement considering the

orthogonalization of the channelization codes.




Here, the pilot channels CH#1 and CH#N+1 are provided for respective
scranbl i ng codes, and except for the only one pilot channel CH#l, the
transm ssion of the second and 25 subsequent pilot channel (s) CH#N+3 APR 2004
turned off. As described above, assigning the pilot channel to each
scranbl i ng code makes possible to inplepent the interference nmeasurenent
considering the orthogonalization of the channelization codes. 1 9 APR
2004 - 16 In addition,. placing the synbol rate of the pilot channel at a

rate higher thampt %ﬁﬁﬁﬂm.@ﬂ@in%atﬁe dembel butehofyshenpddot
increase the nunber of sanples of the interference neasurenent, thereby

i mprovi ng thanmebhtatf ar eade nehghemmdheut utlheymiTHeam caynbel izatef er ence
measur enent can inpl enment accurate transm ssion_power contr I ncreasi ng

t he g:hanneﬂ_elfdaﬁaﬁi1?)9.1lilB‘éS$H§§P“]E R ﬁg‘%??aﬁﬁetthteaﬁé’fﬁ@%Foﬂglo’Fa es

remai ni n I, chanpe t '

| nor ease i REt ROS nERFPERaTARes BERERLanEr o Rty Ap Py phhe"
ENBCD'M?NTﬁn%é%f?ﬁkhé Aprfd tfg?b'@éﬁdﬁﬁé g apheXaiifrfeld transm ssion

powers ‘of pilot channels and t ic channels in a second enbodi nent in
accor dance iwtldr f diee Ates aiasuremehitocartetmpl eherthamceliratteangenent  of
the pilot channels and traffic channels are assuned to be the same as that
Z?rb OL “the ftinesiswei®siipPnePOWes £PNERat ctR¢RepSdNSB, the chaniekent
enbodi nent, .

capacity. Besides, turning off the transmission of the

remaining pilot channels except for one pilot channel can

10 prevent an increase in the interference to other channels

and cells.

(SECOND EMBODIMENT)
Fig. 8 is a diagram illustrating an example of
15 transmission powers of pilot chafmels and traffic channels
in a second embodiment in accordance with the present
invention.

Here, the channel arrangement of the pilot channels

and traffic channels are assumed to be the same as that
20 of the first embodiment.

As illustrated in Fig. 8, in the present embodiment,
each pilot channel assigned to the scrambling code is
transmitted at prescribed power.

As described above, transmitting the pilot channels

25 allotted to the scrambling codes enables the interference
mezasurement, path detection and channel estimation using
each pilot channel in the same scrambling code, thereby

preventing an increase in the hardware of the mobile

station.




each pilot channel assigned to the scranbling code is transmtted at
prescribed power. As described above, transmtting the pilot channel §g &g 2004
allotted to the scranmbling codes enables the interference nmeasurenent,

pat h detection and channel estinmation using each pilot channel in the sane
scranbling code, thereby preventing an increase in the hardware of the
mobile station. 19 APR 2004 - 17 (OTﬁéh"ENBCDINENTS) Al t hough the
foregoi ng enbodi nents are described by taking an exanple of increasing the
synbol rate of the pilot 5 channels, the present invention is not |[imted
to those enbodi nents. For exanple, it can be applied to a case where the

synbol rat eceHEREMBODIMENADBEl S is not increased. |In. addition, although
t he foregoing enbodi nents are descri bed by taking an exanpl e of

suppr essi ng, whad thivaigh Cthe aferegoing EMhoRiBenssd kit 49ECELRSEg RNt

pilot channels is turned_off_as described in connectio | t he. -hl.ock
i ndi cated byKdRshen exageleofipCcreasils FafSHH ?gfag?ﬁ%g?ée §ﬁz]i'lr%r¥el s by

the vastch{;ﬁgfrﬁetej;se;teéﬁévp%é £H8BRY ARt O §PIeS rfited NEoPthOse

channel™s, nvention is not limted to those enbodi nents. For

exanpl e, agppRifmditE. 9. F&@ ekbfplie 01 tmnbel apgpld ey tbd cagenwhatre 402
Is also applicable to a case where no data synbols are generated for the

second andttlee ssmiisejueate wfllthe chahndl shaginekst he s@te inceeared.

nuneral s 20 desi gnate the corresponding portions with the same__.functions
in Figs. 4 and I@,ﬂﬁ@%ﬁkﬁ%ri%%F&?%ﬂb&ﬁ% é%re901ng enSod HiEnts'3%d

described by taking an example of suppressing, when the

10 transmission of the second and the subsequent pilot
channels is turned off as described in connection with the
block indicated by dashed lines in Fig. 4, the transmission
of these channels by the switch SW with reserving the
channelization codes for the pilot channels, the present

is invention is not limited to those embodiments. For
example, as shown in Fig. 10, the pilot channel data symbol
generator 402 is also applicable to a case where no data
symbols are generated for the second and the subsequent
pilot channels. Since the same reference numerals

20 designate the corresponding portions with the same
functions in Figs. 4 and 10, the description thereof is

onitted here.

(CONFIGURATION OF MOBILE STATION)

25 A configuration of the mobile station used in the
foregoing embodiments in accordance with the present
invention will now be described referring to Figs. 11 and

12.

Fig. 11 is a block diagram showing a configuration




onmtted here. (CONFI GURATI ON OF MOBILE STATION) 25 A configuration of the
nobi | e station used in the foregoi ng enbodi ments in accordance with

present invention will now be described referring to Figs. 11 and 1&5%&;004
11 is a block diagram showing a configuration 19 APR 2004 18 of a nobile
station in accordance with the present  invention, in which only portions

of the nobile station relevant to the 1|§r ésent invention is shown. The

nobi | e statlon 1100 conprises at |least an antenna s 1102, a radi o receiver

1104, ‘a degp afﬁ%ﬂﬂ% st 3th ?le'ﬁ?dacéa}:aa%@dui@hmthbl%egemcel ved SIR

measuring sec i on an SIR conparator 1112 and a transm ssion power

control | erjg+dAt i hﬂs whi ghcondly tporbhdost afadilve mobrle ctabhemwi th a
plurality of base station 400 while 10 carrying out_ transm ssion power
control . Thelewaernddlbthe presmmecibyend it i8dPBOM&ei ver 1104, and

d
acetver 1104 I ERedTARALeaShEtEEn HAD G 3%%‘86'2 P R i
1102, The bb0preaderaioihBbeiiRh LID AT EBpT QR 106y B doetobane

i's connect the radi o receiver

1104, the %’Eﬁeb\é‘ﬁﬂ)d@iétgﬁmldldaat o Ade8ived tEhIER rm&sued.r@ Rseatasur i ng
section 11 despreads the signal received by the radio receiver 1104, and

supplies ilgloyt put $DRtbemp2raeei ¥éd2dand denbiansrs310B PAVeHe

received SIR neasurin sectlon 1110. Thick arr
controller ](?1 and has a furlctzlr.or?\m%oI %oﬁ{&uc%lr'a 'Cat €s

communications with a plurality of base station 400 while
10 carrying out transmission power control. The antenna 1102
is connected to the radio receiver 1104, and receives radio
waves transmitted from a base station 400. The radio
receiver 1104 is connected between the antenna 1102 and
the despreader 1106, and receives a signal from the base
15 station 400 via the antenna 1102. The despreader 1106,
which is connected with the radio receiver 1104, the
received data demodulator 1108 and the received SIR
measuring section 1110, despreads the signal received by
the radio receiver 1104, and supplies its output to the
20 received data demodulator 1108 and the received SIR
measuring section 1110. Thick arrows in Fig. 11 indicates
that they include a plurality of despread sequences. The
received data demodulator 1108 is connected to the
despreader 1106, and demodulates the received signal
25 despread by the despreader 1106. The received SIR
measuring section 1110 is connected between the despreader
1106 and the SIR comparator 1112, and measures the received

SIR which will be described later in connection with Fig.

12. The SIR comparator 1112 is connected between the




that they include a plurality of despread sequences. The received data
denodul ator 1108 is connected to the despreader 1106, and denobdul ates .t he
recei ved signal 25 despread by the despreader 1106. The received si H 9 APR 2004
measuring section 1110 is connected between the despreader 1106 and the
SIR conparator 1112, and neasures the rggeived S:LR which will be
described later in connection with Fig. 12. The SIR conparator 1112 is
connected between the 19 APR 2004 - 19 received SIR neasuring section 1110
and transniregsiedRr®SIR meersuol g rs ddtilonantil ¢ arpditean$mwi s sionvpdwsiiR
nmeasured by the received SIR neasuring section 1110 with a reference, SIR
The refereacatsicien bbldtomadl i¢ompazese the aaspdved STk meagurssl | e

station 1100. The transm_ssign power .controll.er i S.,connec to. t he

SI R conpar B¥obhe meceiygd gggr‘?‘ggsl'}ﬁtmt%§ef:ftd'r9§}ni£|1doowl§§h&f%%§§?&%%uch

as decidi thetra 1SS ont.r hig 4 .

conpar ed rgga{l‘t Et?et géwﬁﬁrggo%p%?gﬁ ?%1#0%8&&13.a{%@gég%fagg%m?ir%ram
showi ng; a ganfiiIrAéhoNe Htdteonetgioved R nEAsHEIE ssient i powetl0 of Fig.
11. The received SIR neasuring section 1110 conprises at |east a received
si gnal powerntmaslténgl $ddt iencbiipchedntpsthenBIR eomparabesr Lddasuri ng

section 1204 and a _is divider 1206. The received signal Eo&pr qﬁgsuring
section 1260 ERFLE853 M diRR JtHBRSTERE SPPnROVET L£LOREFPC S nAgl

depread D I 17 PEGRS Brabl 2R0A RS S0Rcr0 B €06 Hisptess e
the divi dek 1306 20ompasieEsréshitéebiet K spIRaGoMEPator a1ai2 ot channel
10 Fig; 12 is a block diagram showing a configuration
of the received SIR measuring section 1110 of Fig. 11.
The received SIR measuring section 1110 comprises at
least a received signal power measuring section 1202, a
noise interference power measuring section 1204 and a
15 d-ivider 1206. The received signal power measuring section
1202 receives a received despread signal of a‘traffic
channel despread by the despreader 1106, and measure the
power A of the received signal. The noise interference
power measuring section 1204 connected to the divider 1206
20 receives a received despread signal of a pilot channel
despread by the despreader 1106 and measures its power to
obtain the noise interference power B. The divider 1206,
which is connected to the received signal power measuring
saction 1202 and the noise interference power measuring
25 saction 1204, divides the power A of the received signal
by the noise interference power B to determine the received
SIR.

Next, an operation of the mobile station thus

configured in accordance with present invention will be




despread by the despreader 1106 and neasures its power to obtain the noise
I nterference power B. The divider 1206, which is connected to the rqfﬁﬁwﬁﬁ4
signal power neasuring section 1202 and the noise interference pomé
measuring 25 section 1204, divides the power A of the received signal by
the noise interference power B to deterfmne the received SIR Next, an
operation of the nobile station thus configured in accordance wth present
invention will be 1 9 APR 2004 - 20 described. The nobile station can
conduct thgelgcanizyegsi on power control by one of the foll ow ng two nethods:
First, when the base station transmts the pilot channels each assigned 5
to one of the cfhenmbbidie shadoiden swan cadueblihe tgt@mmsrsa@n PeWakei ved
SIR neasuring section 1110 neasure the |nterferen u3|ng t Igllot

channel inceadrokdhundrengtfcbhe ol BRngatyei N {'Fﬁ
power cont rgﬁesbggﬁesﬁégﬁgg @Sﬁsm%é’%ﬁ% é&i‘[}ltoé‘hgﬁﬁ rholaaqz(i’m LEan; Wyﬂéd.t he

pi | ot chanf on” measur t'he erence po usi ng

symbol s; degpr 8ad B¥ @lae%ﬁaﬁthQQasmsa%Mecswes t fRBCBYbEAR Kitad iBf t he
transm ssi on power control. Alternatively, the nobi | e station can carry out

the 15 trhmﬁﬂtﬁeQﬂepeWQEduﬂﬁRfmebyumangusegtiba|hﬁk0fmeeﬁu£e;thwr
e o et L O Y5y e oL ot Wil SIPIE Ut 1M = ¢
scrambling code, thereby carrying out the transmission
power control; and second, when the base station does not
10 transmit the pilot channels, the mobile station measures
the interference power using symbols despread by a
prescribed spreading code, thereby carrying out the
transmission power control.
Alternatively, the mobile station can carry out the
15 transmission power control by measuring the interference

power I(n) at every pilot symbol period using the following

expression.

@ = {(x@-x@}  --- (1)

20
where I(n) is the interference power, and x(n) is the
voltage of a symbol of the pilot channels after
despreading.
As described above, according to the present
25 invention, the symbol rate of each pilot channel is set
higher than the minimum symbol rate of the system. This

makes it possible to increase the number of symbols

measured in the predetermined time period in the




where 1(n) is the interference power, and x(n) is the voltage of a synbol
of the pilot channels after despreading. As described above, accordin% t o
the present 25 invention, the synbol rate of each pilot channel is sk PR 2004
hi gher than the m ni mrum synbol rate of the system This makes it possible
to increase the nunber of synbols nga?grgd in the predetermned tine

period in the 1 9 APR 2004 - 21 interférence neasurenent, and to inprove
the accuracy of the transm ssion power control, thereby increasing the

total capagityrpbrehed Wdesurénenier mi@ tasiampnovg the pidairatwnogl to
each s orthogonal code set can inplenent the interference power

neasur enerthaist npgnshei ssion pbhwenelcortoadi.ngherehy daereasiRggdhf code
set that the current traffic channel belongs to. This can inprove the
accuracy dfotak capaskigsPEntpewestYEbProl, thereby increasing the system

10 capacity. eover, turning_of f .t NS EHSSI e dy | nchannel s
of the second WFH@%qﬁﬂglg&lﬁl o%lz'ii? @?&?ﬂ %%wb!tih t@es%)%(\:/i ng the
channel, wid fipHhqRRkAlddad IAPEThh! Mplbtign e Ahe upRt seg eldemdotpbwaann | nk
15 transm ssronpower, thereby I ncreasing the system capacity. The present
i nventi on fagstieamedasaidieg e dei hot chahhelebedaingingredethedsame

enbodi nents, and it will now be apparent fromthe foregoing to those
skilled i oxthogonal code skinddwbinBhRodUNLeRtohE Cbeglﬂaﬂé‘ i t hout

belongs to. This can improve the accuracy of the
transmission power control, thereby increasing the system
10 capacity.

Moreover, turning off the transmission of the pilot
channels of the second and the subsequent orthogonal code
set (with reserving the channel without actually
transmitting them) can suppress the total downlink

15 transmission péwer, thereby increasing the system
capacity.

The present invention has been described in detail
with respect to preferred embodiments, and it will now
be apparent from the foregoing to those skilled in the

20 art that changes and modifications may be made without
departing from the invention in its broader aspect, and
it is the intention, therefore, in the apparent claims

to cover all such changes and modifications as fall

within the true spirit of the invention.




departing fromthe invention in its broader aspect, and it is the
intention, therefore, in the apparent clains to cover all such changes_and
nodifications as fall within the true spirit of the invention. 1 9 TaA&PR 2004
2004 - 22 CLAIMS : 1. A pilot channel transm ssion nmethod of transmtting
a pilot channel through a downlink frpn%? base station in 5 a CDVA nobile
communi cati on systemincl udi ng base stattons, wherein each base station is
installed in one of a plurality of cells, uses a sanme frequency, and
divides itgraggpel s using orthogonal codes uniquely assigned to the
channels, and each of the cells is identified by multiplying a 10
spreadi ng code assigned to each base station by the channels spread by the
orthogonal codes, said pilot channel transm ssion nmethod characterized by
conpri si ngli.he & @dlak chassedntrgnsessbPBvgthedadh rargma tidng

tati 15 with I ' f th l. cod t ' lit
of “spr oadi APEdsks cirnnel bisAual mERME RS- OF 3 RReE S ER S A1 1,
[ spre , T o Cefinter .

Channel & 0B Ao B o o O L S e T i | ot

channel s t yridy R S ibade bremidmaseiastailded dn enERfanpburality |
communi cation systemincludi ng base stations, wherein each base station is
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and each of the cells is identified by multiplying a
10 spreading code assigned to each base station by the
channels spread by the orthogonal codes, said pilot channel
transmission method characterized by comprising the step
of:
assigning, when providing each of said base stations
15 with a plurality of orthogonal code sets to which a
plurality of spreading codes are assigned, pilot channels
to each of the plurality of orthogonal code sets, and

transmitting at least one of the pilot channels.

20 2. A pilot channel transmission method of transmitting
pilot channels through a downlink from a base station in
a CDMA mobile communication system including base stations,
wherein each base station is installed in one of a plurality
of cells, uses a same freguency, and divides its channels

25 using orthogonal codes uniquely assigned to the channels,
and each of the cells is identified by multiplying a
spreading code assigned to each base station by the

channels spread by the orthogonal codes, said pilot channel

transmission method characterized by comprising the step




spreadi ng code assigned to each base station by the channels spread by the
ort hogonal codes, said pilot channel transm ssion nethod characterl ﬁ? @ym
conprising the step 19 APR 2004 - 23 of : providing said pilot chan F 04
with a synbol rate higher than a mninum synbol rate defined in said CDVA

mobi | e communi cation system 5 3. The pil ot channel transm ssion nethod as

claimed in claim2, characterized in that the synbol rate higher than the
m ni nrum synbol rate is determned in accordance with a relationship
between trgpsm ssion power of each channel 10 and channel capacity. 4. The
pil ot channel transm ssion nethod as clainmed in claim1l or 2,

characterized iprokddime paidt pcﬂmmm'l'sanasimneuthoasﬁmhplan@a!i&bsequent
ort hogonal code sets are i5 not transm tted. 5, e, stat|§ag¥ﬂyg
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station is talled in,one.of a lity of cells, uses a sane 20
frequency,“‘ﬁi‘?é\L AQRRuRig %ﬂéﬁhe?gsﬁglﬁng orthogonal codes uniquely
assign to the channels, and each of the cells is identified by

mul ti pl'ying a spreadi ng code assigned to each base station by the channels
spread by ghe orheoganat dlvsienelsairdnasissiani metdied & erlasuedy in
conprising: 25 a transmtter for assua@ng when providing each of , said

base statiodaim 2h ehpractierized brtthabidre sogebedt sateshygheg fhan

plurality O];wespnrl%%.?rll syTnegla:r::%taes‘?Llsg%eedCerrnlged in accordance with

a relationship between transmission power of each channel

10 and channel capacity.

4. The pilot channel transmission method as claimed in
claim 1 or 2, characterized in that the pilot channels
assigned to second and subsequent orthogonal code sets are

15 not transmitted.

5. A base station in a CDMA mobile communication system
including base stations, wherein each base station is
installed in one of a plurality of cells, uses a same
20 frequency, and divides its channels using orthogonal codes
uniquely assigned to the channels, and each of the cells
is identified by multiplying a spreading code assigned to
each base station by the channels spread by the orthogonal
codes, said base station characterized by comprising:
25 a transmitter for assigning, when providing each of
said base stations with a plurality of orthogonal code sets
£o which a plurality of spreading codes are assigned, pilot

caannels to each of the plurality of orthogonal code sets,

and for transmitting at least one of the pilot channels.




cannels to each of the plurality of orthogonal code sets, and for
transmtting at | east one of the pilot channels. 19 APR 2004 - 24 GNI@mPR2m4
base station in a CDVA nobil e comruni cati on system including base

stations, wherein each base stationis installed in one of a plurality of
cells, uses a same 5 frequency, and divigles its channels using orthogonal
codes uniquely assigned to the channels, and each of the cells 1is
identified by multiplying a spreading code assigned to each base station

by the channel s spread by the orthogonal codes, said base station
characterized by conprising: 10 a transmtter for providing pilot channels
with a syfbol Aabase ghatioanin aiGP¥Amebidel cpamubﬁe%géem BYSS&m CDVA
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codes, said base station characterized by comprising:
10 a transmitter for providing pilot channels with a
symbol rate higher than a minimum symbol rate defined in
said CDMA mobile communication system, and for

transmitting the pilot channel.

15 7. The base station as claimed in claim 6, characterized
in that the symbol rate higher than the minimum symbol rate
is determined in accordance with a relationship between

transmission power of each channel and channel capacity.

20 B. The base station as claimed in claim 5 or 6,
characterized in that the pilot channels assigned to second

and subsequent orthogonal code sets are not transmitted.
9. A CDMA mobile communication system characterized by
25 comprising the base station as claimed in any one of claims

5-8.

10. A mobile station carrying out radio communication

with the base station as claimed in any one of claims 5-8




whil e carrying out transm ssion power control, said nobile station

characterized by conprising: a nmeasuring section for performng, USiﬂﬁ%ﬁﬂﬁﬁm
pil ot channel received fromsaid base station, interference 5 neas J

of a traffic channel belonging to a sane orthogonal code set that the pilot
channel belongs to. 1].. A nobile statign carrying out radi o comunication
with the base station as clainmed in any one of clains 5-8 to while carrying
out transm ssion power control, said nobile station characterized by
conpri si ngivtﬁl@é%lﬂﬁg*nx@%@iﬂ et dnympesionnpogeirntent eodncsaidensbdidreent
using a synbol period of the pilot channel received fromsaid base
station. station characterized by comprising:
a measuring section for performing, using the pilot
channel received from said base station, interference
s measurement of a traffic channel belonging to a same

orthogonal code set that the pilot channel belongs to.

11.. A mobile station carrying out radio communication
with the base station as claimed in any one of claims 5-8
10 ﬁhile carrying out transmission power control, said mobile
station characterized by comprising:
a measuring section for performing interference

measurement using a symbol period of the pilot channel

received from said base station.




