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BACKGROUND OF THE INVENTION 

FIELD OF THE INVENTION 

200006026-g 
2 0 OCT 2J00 

s The present invention rel.ates to a CDMA (Code Division 

10 

Multipl.e Access) transmission method of down1ink pi1ot 

channel in a CDMA mobile communication system, a CDMA 

mobil.e communication system, a base station and a mobi1e 

station. 

DESCRIPTION OF RELATED ART 

Fig. 1 is a schematic diagram il.lustrating a spreading 

code arrangement 1.n a CDMA mobi1e communication system. 

is As iliustrated in Fig. l. ceii division is usua11y 

imp.lemented by spreading codes with a long period (cal.led 

"scrambling codes• from now on) that are uniquel.y ass.igned 

to cells each, and channel division is implemented by 

spreading codes w.ith a short period (called 

20 •channelization codes• from now on) that are uniquely 

assigned to channe.ls in the cells each. 

A:Lthough the channelizati.on codes usually consist of 

.codes orthogonal to each other# the number of such codes 

i$ 1imited, and hence, a shortage of the channelization 

25 ·codes can take place. In such a case, that is, when a set 

of orthogona1 codes is exhausted, a new channelization code 

set is generated by assigning a p1ura1ity of scramb1ing 

codes to each cell. This will be descri.bed with reference 

to Fig. l. In oe11 #1, a1though the channelization code 



'00 10/18 16:28 FAX 03 5561 7522 -> DREW & NAPIER ~005/041 

- 2 -

set #1 corresponding to channe1s CH#l-#N employs a 

scrambling code SCCODE # 1, the channels CHfl:N+ l and onward 

use a scramb1ing code SCCODE #2 to create a new 

channelization code set #2. 

s Next, referring to Figs. 2 and 3, an arrangement of 

down.link pilot channe1s and an example of transmission 

power of each channe1 in a conventional technique wil.1 be 

outlined. 

Fig. 2 is a diagram il1ustrating an arrangement of 

10 the down1ink. pilot channel.s on the conventional technique. 

In Fig. 2, the height of each channel schematically 

represents the symbo1 rate of the channel, which means that 

a thicker channe1 has a higher symbol. rate • 'l'he CDMA mobil.e 

communication system carries out orthogonalization by 

15 spreading data symbols of various channels using the 

channelization codes to transmit these channels at the same 

transmission rate. Here, the same transmission rate after 

the spreading is referred to as nchip rate•, and the 

transm:lssion rate of the data symbols before the spreading 

20 is referred to as •symbol rate•. General1y, a system with 

a chip rate of N chips/second can contain the orthogonal 

code set of the cells in a single sequence if the tota1 

symbol rate of the channels is equal to or less than N. 

The down1ink pilot channe1 CH#l is provided for the 

25 purpose of obtaining phase information used for 

demodulating the downlink traffic channels, detecting a 

received path, and obta1n1ng interference power for 

traffic channels to carry out the transmission power 

control. The pilot channel has the minimum symbol rate 
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provi.ded by the system (the CH 1 is denoted as a thinnest 

channe1 in Fig. 2) because it either undergoes data 

modulation by a known pattern or does not undergo any data 

modulation at all. 

s Fig. 3 is a diagram illustrating transmiss.ion powers 

of downlink channels in the conventional technique. In 

Fig. 3, the height of each channe1 schematically denotes 

the transmission power of the channel. Thus1 a higher 

channel has higher transmission power. Since the pi.lot 

io channel CHfl 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 samp1es of a signal used for 

the measurement. However1 since the conventional pilot 

channel is provided with the minimum symbol rate of the 

system. it is impossible to obtain sufficient samples. 

20 presenti.ng a problem of hindering hi.gh measuring accuracy. 

In addition, when using a p1ura1i ty of orthogonal code 

sets in the downlink, although the channels be1onging 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. Accordingly, the interference power received by 

the traf f io channels d1£f er depending on the orthogonal 



100 10/18 16:29 FAX 03 5561 7522 4 DREW & NAPIER ~0071041 . 

- 4 -

code sets to which the traffic channels belong. 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 other orthogonal code sets 

s prevent accurate interference power measurement for the 

transmission power control. 

Moreover. since the pi1ot channe1 is an overhead 

channe1 without transmitting any information, 

transmitting it beyond necessary transmission power will 

lo 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 channei. and when using the pi1ot channel for the 

15 purposes other than the interference power measurement, 

it usua.lly does not matter whether it beJ.ongs to the same 

orthogonal code set or not. 

20 

SUMMARY OF THE INVEN'l'ION 

The present invention is imp1emented to solve the 

foregoing problems. It is therefore an object of the 

present invention to provide a transmission method of 

downl1nk pi.lo~ channels in a CDMA mobile conununication 

25 system .. a CDMA m.obi1e conmunication systemr a base station 

and a mobi1e station capable of increasing the total 

capacity of the system by increasing the accuracy of the 

transmission power contro1 by increasing the number of 

symbols measurable in a predetermined time per1od in the 
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interference measurement by providing the pilot channel 

with a symbo1 rate higher than the minimum symbo1 rate of 

the system. 

Another object of the present invention is to provide 

s a transmission method of downlink pilot channel.s in a CDMA 

mobile conununication system, a CDMA mobi.le communication 

system, a base station and a mobile station that can 

imp1ement the interference power measurement using a pi1ot 

channel be1onging to the same orthogonal. code set as the 

10 channel conducting communication by providing each 

orthogonal code set with a pi1ot channel, and that can 

increase the tota1 capacity of the system by increasing 

the accuracy of the transmission power control. 

Sti11 another object of the present invention is to 

15 provide a transmissj.on method of down1ink pilot channels 

in a CDMA mobile communication system, a CDMA mobile 

communication system, a base station and a mobi1e stat.ion 

capable of increasing the total capacity of the system by 

restraining the totai aown1ink transm:i.ssion power by 

20 turning Off the transmission of the p.i1ot channels i.n the 

second and subsequent orthogonal code sets (without 

actuaily transmitting the channels although they are 

reserved). 

According to a first aspect of the present invent.ion. 

25 there is provided a pilot channei transmission method 

of transmitting a pi.lot channel through a downlink from 

a base station in a CDMA mobi1e communication system 

including base stations. wherein each base station is 

installed in one of a plurality of cells, uses a same 
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frequency, and divides its channe1s using orthogonai 

codes uniquely assigned to the channels, and each of 

the cells is identified by multiplying a spreading code 

ass~gned to each base station by the channe1s spread 

s by the orthogonal. codes, the pilot channe1 transmission 

method comprising the step of: 

assigning, when providing each of the base 

stations with a p1urality of orthogona1 code sets to 

which a p1urality of spreading codes are assigned, 

io pi1ot channels to each of the plurality of orthogonal 

code sets. and transmitting at J..east one of the pil.ot 

channeis. 

According to the first aspect, when a mobile station 

conducts the interference measurement with the channel 

1s carrying out the transmission power control, it can achieve 

the interference power measurement using the pilot channel 

bel.onging 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 pil.ot channel transmission method 

of transmi. tting pi1ot _ channel.s through a down1ink from 

a base station in a CDMA mobile communication system 

inc1uding base stations, wherein each base station is 

2s installed in one of a pl..urali ty of cells, uses a same 

frequency, and divides its channels using orthogonal 

codes uniquely assigned to the channels, and each of 

the ce11s is identified by mu1 tip1ying a spreading code 

assigned to each base station by the channels spread 

~~ris Sheet Has Been Replaced 
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by the orthogona1 codes, the pil.ot channel transmission 

method comprising the step of: 

providing the pilot ohanne1s with a symbol rate 

higher than a rninimum symbol rate defined in the CDMA 

s mobile communication system. 

According to a third aspect of the present invention, 

the symbol. rate higher than the minimum symbol rate may 

be determined in accordance with a rel.at ion ship between 

transmission power of each channel and channel. 

lo capacity. 

According to the second or third aspect, improving 

the accuracy of the interference measurement by increasing 

the symbol. rate of the pil.ot channe1s brings about the 

improvement in the accuracy of the transmission power 

15 control, resu1 ting in an increase in the system capacity. 

According to a fourth aspect of the present invention, 

the pil.ot channe1s assigned to second and subsequent 

orthogona1 code sets may be not transmitted. 

According to the fourth aspect, onl.y one of the pi.1.ot 

20 channels which are assigned to the plura1.i. ty of orthogonal 

code sets is transmitted without transmitting the other 

pi1ot channels just with reserving the codes, which enabl.es 

the system to avoid transmitting excess power for 

interference power measurement, making possib1e to 

2s increase the channel. capacity. 

According to a fifth aspect of the present invention, 

there is provided a base station in a CDMA mobi1e 

communication system inc1uding base stations, wherein 

each base station is installed in one of a p1ura1ity 

1ii[i~f 
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of cells, uses a same frequency, and divides its 

channels using orthogonal codes uniquely assigned to 

the channels, and each of the oe11s is identified by 

mu1tip1ying a spreading code assigned to each base 

s station by the channels spread by the orthogonal codes, 

the base station comprising: 

a transmitter for assigning, when providing each 

of the base stations with a plurality of orthogonal code 

sets to which a plurality of spreading codes are 

10 assigned. pilqt channels to each of the plurality of 

orthogonal code sets, and for transmitting at I.east one 

of the pilot channels. 

According to the fifth aspect, when the mobil.e station 

conducts the interference measurement with the channel 

1s carrying out the transmission power control, it can achieve 

the interference power measurement us.ing the pi.lot 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 i.nvention, 

there is prov~ded a base stat.ion in a CDMA mooile 

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 uniqueiy assigned to 

the channels, and each of the cell.s .is identified by 

mul.tiplying a spreading code assigned to each base 

stat.ion by the channels spread by the orthogonal codes, 

the base station comprising: 

111m1i11nr 
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a transmitter for providing pilot channe1s with 

a symbol rate higher than a minimum symbol rate defined 

in the CDMA mobi1e communication system. and for 

transmitting the pilot channe1. 

s According to a seventh aspect of the present invention, 

the symbol. rate h1.gher than the m1.nimum symbol rate may 

be determined in accordance with a relationship between 

transmiss1.on power of each channel and channel 

capacity. 

io According to the sixth or seventh aspect, improving 

the accuracy of the 1.nterference measurement by increasing 

the symbo1 rate of the pilot channels brings about the 

1.mprovement in the accuracy of the trans~ission power 

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

is According to an eighth aspect of the present invention, 

the pilot channel.s assigned to second and subsequent 

orthogonal code sets may be not transmitted. 

According to the eighth aspect • on1y one of the pilot 

channels which are assigned to the pl.ural.i ty of orthogonal 

20 code sets is transmitted without transmitting the other 

pi1ot channel.s just with reserving the codes, whi.ch enables 

the system to avoid transmi~ting excess power for 

interference power measurement, making possible to 

increase the channe1 capac1ty. 

2s According to a ninth aspect of the present invention, 

there is provided a CDMA mo~ile communication system 

comprising the base station. 

According to a tenth aspect of the present invention, 

there is provided a mobi1e station carrying out radio 

1ii1iii1ii1ir 
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communi.cation with the base station while carrying out 

transmission power control, the mobile station 

comprising: 

a measuring section for performing, using the 

s pilot channel received from the base station, 

interference measurement of a traffic channel 

belonging to a same orthogonal code set that the pilot 

channei be1ongs to. 

According to an eleventh aspect of the present 

io invention, there is provided a mobi1e 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 above and other objects, features and 

advantages of the present invention wil1 become more 

apparent from the fo.llowing description of embodiments 

20 thereof taken in conjunction with the accompanying 

drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

25 Fig. 1 is a diagram i1lustrating a spreading code 

arrangement in a CDMA mobile communication system; 

Fig. 2 is a diagram illustrating an arrangement of 

down1ink pilot channels in a conventional technique; 

Fig. 3 is a diagram i11ustrating transmission powers 
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of the downlink pilot channels in the conventional 

technique; 

~014/041 

Fig. 4 is a block di.agram showing a configuration of 

a base station in accordance with the present invention: 

s Fig. 5 is a diagram illustrating an arrangement of 

pi1ot channels in a first embodiment in accordance with 

the present invention; 

Fig. 6 is a diagram illustrating an example of 

transmission powers of pil.ot channels and traffic channe1s 

10 in the first embodiment in accordance with the present 

invention: 

Fig. 7 is a graph i.11ustrating relationships between 

the symbol rate of a pilot channel and the transmission 

power required for a traf f io channe1 to carry out 

15 transmission power control; 

Fig. S is a diagram illustrating an example of 

transmission powers of pilot channel.s and traffic channels 

in a second embodiment in accordance with the present 

i.nvention; 

20 Fig. 9 is a diagram schematically illustrating an 

example of symbol rates in the present inYention: 

Fig. 10 is a block diagram showing a configuration 

of a base station in accordance wi.th the present invention: 

Fig. 11 is a b1ock diagram showing a oonfigurat1on 

zs of a mobi1e station in accordance with the present 

.i.nventi.on; and 

Fig. 12 is a block diagram showing a configuration 

of a received SIR measuring section in the mobi1e station 

1n accordance with the present invention. 

· B en RePlaced 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The invention will now be described with reference 

s to the accompanying drawings. 

EMBODIMENT l 

Fig. 4 i.s a block diagram showing a configuration of 

a base station in accordance with the present invention, 

10 in which only part of the base station relevant to the 

present invention is out1ined. Although Fig. 4 

iilustrates 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 

1s invention • 

. The base stat.ion 400 comprises at least a pilot channel 

data symbo1 generator 402, a data symbol generator 404, 

a channeiization code generator 406, £1.rst multi.pliers 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 

2s 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 
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symbol rate. 

The channelization code generator 406 produces for 

each channe1 in the cell a channe1ization code. that is. 

a short period spreading code uniquely assigned to the 

s channel. The channelization codes are usually orthogona1 

to each other. The channel1zation code generator 406 

generates a new channelization code set corresponding to 

each scramb1i.ng code. 

The first mu1t.ip1i.ers 408 each mult.ip1y 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 mul. tip1iers 408 for 

1s each channelization code set. 

The scrambling code generator 412 produces a 

scramb1ing code, that is, a 1ong period spreading code 

uniquely assigned to each ce11. Although a plurality of 

scramb1.ing codes can be assigned to each cell, the second 

20 and the subsequent scrambling codes can differ from the 

first scrambling code, for examp1e, in generator 

polynomials, or in the phases although the generator 

polynomial is identica1 (that is, Cliff erent only in ini tia1 

values of s shift register). 

25 The second multipliers 414 multiply the signals 

output from the first adders 41.0 by the scrambling codes. 

The second adder 416 sums up the channel.izati.on code 

sets. 

The radio transmitter 418 transmits the signal 
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combined by the second adder 416 to a mobile station. The 

mobile station carries out the transmi.ssi.on power control 

in response to the signal transmi. tted from the base station 

400. 

s The transmission of the data symbols associated with 

the second and the subsequent pilot channels are suppressed 

by the control of a switch SW {see, the block denoted by 

broken li.nes in Fi.g. 4) when the transmission of these pi.lot 

channels are turned off, although the channelization codes 

io of these pilot channels are reserved. 

Next, referring to Figs. 5-9. a pilot channel 

transmission method of the base stat:i..on 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 pil.ot channel.s in the first embodiment 

in accordance with the present invention. In Fig. 5. the 

height of each channel schematica11y denotes the syinbol 

20 rate of that channel, and hence a thicker channel has a 

higher symbol rate. The pilot channels CH*l and CH#N+l 

are assigned a symbo1 rate higher than the minimum symbo1 

rate. As schematica11y i1l.ustrated i.n Fig. 9, the symbo1 

rate can be increased by reducing the symbol period, that 

2s is, by reducing the number of chips per symbo1 with 

maintaining the chi.prate, that is, the spread bandwi.dth. 

An optimum symbo1 rate of the pilot channeJ.s can be 

determined by a method as illustrated in Fig. 7. 

Fig. 7 is a graph illustrating relationships between 
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the symbol. rate of the pilot channel. and the transmission 

power required £or the traffic channel carrying out the 

transmission power control. 

As described before, as the symbol rate of the pilot 

s channe1 increases, the accuracy of the interference power 

measurement is improved, and hence highly accurate 

transmission power control. is implemented, reducing the 

transmission power of the traffic channel.s. However, 

since the sum total of the symbol rates assignable to the 

10 traffic channels is reduced by increasing the symbol rate 

of the pi1ot channels, it is likely that the channel 

capacity is reduced. Thus, the pilot channels are 

provided with a symboi rate that will optimize the 

relationships between the two types of the channels in 

is terms of the capacity. 

Pig. 6 is a schematic diagram illustrating an exampl.e 

of transmission powers of pilot channeis and traffic 

channeJ.s in the first embodiment in accordance with the 

present invention. In Pig. 6, the height of each channel 

20 schematically denotes the transmission power of the 

channel: a h1gher channel has higher transmission power. 

Here, the pil.ot channels CH#l and CH#N+l are provided for 

respective scrambl.ing codes, and except for the only one 

pilot channel CH#l, the transmission of the second and 

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

As described above, assigning the pilot channel to 

each scrambl.ing code makes possib1e to implement the 

interference measurement considering the 

orthogonalization of the channelization codes. 
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In addition, p1acing the symbol rate of the pilot 
channel at a rate higher than the minimwn symbol rate 
defined by the system can increase the number of samples 
of the interference measurement. thereby improving the 

s interference measuring accuracy. The accurate 
interference measurement can implement accurate 
transmission power control, increasing the channel 
capacity. Besides, turning off the transmission of the 
remaining pilot channels except for one pi1ot channel. can 

io prevent an increase in the interference to other channels 
and cells. 

(SECOND EMBODIMENT) 

Fig. 8 is a diagram illustrating an example of 
1s transmission powers of pilot channe1s and traffic channels 

in a second embodiment in accordance with the present 
i.nventi.on. 

Here, the channel arrangement of the pil.ot channels 
and traffic channels are assumed to be the same as that 

20 of the first embodiment. 

As ill.ustrated i.n 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 
2s a11otted to the scrambling codes enables the interference 

measurement, path detection and channel estimation using 
each pilot channel in the same scrambling code, thereby 
preventing an increase in the hardware of the mobi1e 
station. 

This Sheet Has Been Replaced 
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(OTHER EMBODIMENTS) 

Although the foregoing embodiments are described by 

taking an example of increasing the symbol rate of the pilot 

s channels, the present invention is not 1imited to those 

embodiments. For example. it can be applied to a case where 

the symbol rate of the pilot channels is not increased. 

In addition, al.though the foregoing embodiments are 

described by tak:i.ng 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 

b1ock ind:i.cated by dashed 1ines in F:i.g. 4, the transmission 

of these channel.s by the switch SW with reserving the 

channel.izat:i.on codes for the p:i.lot channels, the present 

1s invention is not 11.mited 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 

pi1ot channels. Since the same reference numera1s 

20 designate the oorrespondi.ng portions with the same 

functions in Figs. 4 and 10, the description thereof is 

omitted here. 

(CONFIGURATION OF MOBILE STA~ION) 

2s A conf~gurati.on of the mobile station used in the 

foregoing embodiments in accordance with the present 

invention will. now be described ref err.ing to Figs. 11 and 

12. 

Fig. 11 is a block diagram showing a configuration 
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of a mobile station in accordance with the present 

invention, in which only portions of the mobile station 

relevant to the present invention is shown. 

The mobile station llOO comprises at I.east an antenna 

s 1102, a radio receiver 1104 .. a despreader 1106, a received 

data demodulator 1108,, a received SIR measuring section 

1110, an SIR comparator 1112 and a transmission power 

contro11er 1114, and has a function to conduct radio 

communications with a plurality of base station 400 while 

io 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 s~gna1 from the base 

1s 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 suppiies its output to the 

20 received data demodulator 1108 and the received SIR 

measuring section 1110. Thick arrows in Fig. 11 indicates 

that they incl.ude a p1ura1i ty of despread sequences. The 

received data demodu1ator 1108 is connected to the 

despreader 1106, and demodul.ates the received signal. 

2s 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 wil1 be described later in connection with Fig. 

12. The SIR comparator 1112 is connected between the 

This Sheet Has Been Replaced 
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received SIR measuring section 1110 and transmission power 

controller 1114, and compares the received SI~ measured 

by the received SIR measuring section 111 O with a reference 

SIR. The reference SIR can be stored in aavance in a memory 

s in the mobi1e station.llOO. The transmission power 

controller 1114 is connected to the SIR comparator 1112, 

and carries out the transmission power contro1 such as 

deciding the transmission power contro1 bit in response 

to the compared result by the SIR comparator 1112. 

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 

1s divider 1206. The received signa1 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 signai. The noise interference 

power measuri.ng section 1204 connected to the divi.der 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 

section 1202 and the noise .lllterference power measuring 

2.5 sect:Lon 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 

1iiiU 
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described. 

'rhe mobile station can conduct the transmission power 

control by one of the following two methods: First, when 

the base station transmits the pilot channels each assigned 

s to one of the channelization code sets, the mobile station 

has the received SIR measuring section 1110 measure the 

interference power using the pilot channel in each 

scrambling code, thereby carrying out the transmission 

power control: and second, when the base station does not 

10 transmit the pilot channels, the mobi1e 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 i.nterference 

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

expression .. 

20 

-==---2 
I(n) = {x(n)-x(n)} • • • ( 1) 

where I(n) is the interference power, and x(n) is the 

voltage of a symbo1 of the pi1ot channels after 

despreaaing. 

As described above. according to the present 

25 invention, the symbo1 rate of each pi1ot 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 predetennined time period in the 
----------
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interference measurement, and to improve the accuracy of 

the transmission power control, thereby increasing the 

total capacity of the system. 

Furthermore, assigning the pilot channel to each 

s orthogonal, code set can implement the interference power 

measurement using the pilot channel bel.onging to the same 

orthogonal code set that the current traffic channel. 

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 

1s transmission power, 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. 
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CLAIMS: 

1. A pil.ot channel transmission method of transmitting 

a pilot channel through a downl.ink from a base station· in 

s a CDMA mo bi.le communication system including base stations, 

wherein each base station is installed in one of a plurality 

of eel.ls, uses a same frequency, and div.ides its ohannel.s 

using orthogonal. codes uni.quely assigned to the channel.s, 

and each of the ce11s is identified by multiplying a 

io spreading code assigned to each base station by the 

channels spread by the orthogona1 codes, said pi1ot channel 

transmission method characterized by comprising the step 

of: 

assigning, when providing each of said base stations 

1s with a p1ura1.ity of orthogonal code sets to wh.ich a 

plurality of spreading codes are assigned, pi1ot channels 

to each of the plurality of orthogonal code sets. and 

transmitting at I.east one of the pil.ot channels. 

20 2. A pilot channel transmission method of transmitting 

pilot channel.s through a downl.ink from a base station 1n 

a COMA mobile communication system including base stations, 

wherei.n each base station i.s i.nsta11ed in one of a plural.ity 

of eel.ls, uses a same frequency, and divides its channels 

2s us.ing orthogonal codes uniquely assigned to the channels, 

and each of the cells is .identified by mu1t.ip1ying a 

spreading code assigned to each base station by the 

channe1s spread by the orthogona1 codes. said pi1ot channel 

transmission method characterized by compr.ising the step 

i11i1ii1ii1ifii 
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of: 

providing said pi1ot channels with a symbol rate 

higher than a minimum symbol rate defined in said CDMA 

mobile communication system. 

3. The pilot channel. transmission method as c1aimed in 

cl.aim 2, characterized in that the symbol. rate higher than 

the adnimum symbol. rate is determined in accordance with 

a relationship between transmission power of each channel 

io and channel capacity. 

4. The pilot channel. transmission method as claimed in 

cl.aim 1 or 2. characterized in that the pilot channel.s 

assigned to second and subsequent orthogonal code sets are 

1s not transmitted. 

5 • A base station in a CDMA mobil..e communication system 

including base stations, wherein each base station is 

insta11ed in one of a plurality of cells, uses a same 

20 frequency, and divides its channels using orthogona1 codes 

uniquely assigned to the channels, and each of the cells 

i.s identified by mu1 tip1ying a spreading code assigned to 

each base station by the channeis spread by the orthogona1 

codes, said base station characterized by comprising: 

2s a transmitter for assigning. when providing each of 

said base stations with a plurality of orthogonal code sets 

to which a p1ura1i ty of spreading codes are assigned. pilot 

channels to each of the p1ura1i ty of orthogonal. code sets, 

and for transmitting at least one of the pilot channels. 
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6. A base station in a CDMA mobile conununication system 

including base stations, wherein each base station is 

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

s frequency, and divides :i.ts channels using orthogonal codes 

uniquely assigned to the channels, and each of the cells 

is identified by multi.plying a spreading code assigned to 

each base station by the channels spread by the orthogonal 

codes, said base station character:i.zed 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. 

1s 7 • The base station as claimed in claim 6, characterized 

in that the symbol. rate higher than the m.i.nimum symbol rate 

is determined in accordance with a relationship between 

transmission power of each channel and channel capacity. 

20 8. The base stat.ion as claimed in claim 5 or 6, 

characterized in that the pi.l.ot ehanne1s assigned to second 

and subsequent orthogonal code sets are not transmitted. 

9 • A CDMA mobile conununioation system characterized by 

2s comprising the base station as claimed in any one of claims 

5-8. 

10. A mobile station carrying out radio communication 

with the base stat~on as claimed in any one of claims 5-8 



··----·-···-··------

'00 10/18 16:31 FAX 03 5561 7522 ~ DREW & NAPIER ~028/041 

- 25 -
11111111111111 11111 1111111 1111 

* C L M S * 

wh.1.le carrying out transmission power control, said mobile 
station characterized by comprising: 

a measuring section for perform.:i.ng, using the pilot 
channel received from said base stat.ion, interference 

s measurement of a traffic channel be1ong.:i.ng to a same 
orthogonal code set that the pilot channel belongs to. 

11. A mobile stat.ion carrying out radio conununication 
with the base station as claimed in any one of claims 5-8 

10 whil.e carrying out transmission power control, said mobile 
station characterized by comprising: 

a measuring section for performing interference 
measurement using a symbol period of the pi1ot channel 
received from said base stat.ion. 

-·---


