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BACKGROUND OF THE INVENTION
FIELD OF THE INVENTION

s The present invention relates to a CDMA (Code Division
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.
is - 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” f£rom now on) that are uniquely
assigned to channels in the cells each.
| Although the channelization codes usually consist of
. -cpdeé orthogonal to each other, the number of such codes
'._i',s__ li:ﬁited, and hence, a shortage of the channelization
25 ‘codes can take place. 1In such a case, that is, when a set
of orthogonal codes is exhausted, anewchannelization 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
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set #1 corresponding to channels CH#1-#N employs a
scrambling code SCCODE #1, the channels CH#N+1 and onward
use a scrambling code SCCODE #2 to create a new
channelization code set #2.

Next, referring to Figs. 2 and 3, an arrangement of
downlink pilot channels and an example of transmission
power of each channel in a conventional technique will be
outlined.

Fig. 2 is a diagram illustrating an arrangement of
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
communication system carries out orthogonalization by
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 "chip rate”, and the
transmission rate of the data symbols before the spreading
is referred to as "symbol rate”. Generally, 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 total
symbol rate of the channels is equal to or less than N.

The downlink pilot channel CH#l is provided for the
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
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provided by the system (the CH 1 is denoted as a thinnest
channel in Fig. 2) because it either undergoes data
modulation by a known pattern or does not undergo any data
modulation at all.

Fig. 3 is a diagram illustrating transmission powers
of downlink channels in the conventional technique. 1In
Fig. 3, the height of each channel schematically denotes
the transmission power of the channel. Thus, a higher
channel has higher transmission power. Since the pilot
channel CH#1 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
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,
prresenting 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
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 traific channels differ depending on the orthogonal
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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
prevent accurate interference power measurement for the
transmission power control.

Moreover, since the pilot channel is an overhead
channel without transmitting any information,
transmitting it beyond necessary transmission power will
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 channel, and when using the pilot chanmel for the
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

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
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
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interference measurement by providing the pilot channel
with a symbol rate higher than the minimum symbol rate of
the system.

Another object of the present invention is to 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 that can
implement the interference power measurement using a pilot
channel belonging to the same orthogonal code set as the
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
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
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,
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
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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
5 by the orthogonal codes, the pilot channel transmission
method comprising the step of:
assigning, when providing each of the base
stations 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 carryingout 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
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by the orthogonal codes, the pilot channel transmission
method comprising the step of:

providing the pilot channels with a symbol rate
higher than a minimum symbol rate defined in the CDMA
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 witha relationship between
transmission power of each channel and channel
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
control, resulting J_n 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
channels which are assigned to the plurality of orthogonal
code 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.

According to a fifth aspect of the present invention,
there is provided a base station in a CDMA mobile
communication system :_i.ncluding base stations, wherein

each base station is installed in one of a plurality
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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 cells is identified by
multiplying a spreading code assigned to each base

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

According to the £ifth 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:
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a transmitter for providing pilot channels with
a symbol rate higher than a minimqlp' symbol rate defined
in the CDMA mobile communication system, and for
transmitting the pilot channel.

According to a seventh aspect of the present invention,
the symbol rate higher than the minimum symbol rate may
be determined in accordance with a relationship between
transmission power of each channel and channel
capacity.

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.

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
code 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.

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
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communication with the base station while carrying out
transmission power control, the mobile station
comprising:

a measuring section for performing, using the

5 pilot channel received from the base station,
interference measurement of a traffic channel
belonging to a same orthogonal code set that the pilot
channel belongs to.

According to an eleventh aspect of the present

10 dinvention, 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 staéion.

The above and other objecits, 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 technigue:

Fig. 3 is a diagram illustrating transmission powers
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of the downlink pilot channels in the conventional
technique;

Fig. 4 is a block diagram showing a configuration of
a base station in accordance with the present invention;

Fig. 5 is a diagram illustrating an arrangement of
pilot channels in a first embodiment in accordance with
the present invention;

Fig. 6 is a diagram illustrating an example of
transmission powers of pilot channels and traffic channels
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
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; |

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 accofdance with the present invention;

Fig. 11 is a block diagram showing a configuration
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.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

The invention will now be described with reference

to the accompanying drawings.

EMBODIMENT 1

Fig. 4 is a block diagram showing a configuration of
a base station in accordance with the present invention,
in 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
invention.

The base station 400 comprises at least a pilot channel
data symbol generator 402, a data symbol generator 404,

achannelization code generator 406, first multipliers 408,

first adders 410, a scrambling code generator 412, second
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
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 channel in the cell a channelization code, that is,
a short period spreading code uniquely assigned to the
channel. The channelization codes are usually orthogonal
to each other. The channelization code generator 406
generates a new channelization code set corresponding to
each scrambling code.

The first multipliers 408 each multiply a data symbol
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
each channelization code set.

The scrambling c¢ode generator 412 produces a
scrambling code, that is, a long period spreading code
uniquely assigned to each cell. Although a plurality of
scrambling codes can be assiéned.to each cell, the second
and the subsequent'scrambling codes can differ from the
£irst scrambling code, for example, in generator
polynomials, or in the phases although the generator
polynomial is identical (that is, different only in initial
values of s shift register).

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
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combined by the second adder 416 to a mobile station. The
mobile station carries out the transmission power control
in response to the signal transmitted £rom the base station
400.

5 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 lines in Fig. 4) when the transmission of these pilot
channels are turned of £, 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

20 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 is, 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
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 for the traffic channel carxrying out the
transmission power control.

As described before, as the symbol rate of the pilot
channel 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 channels. However,
since the sum total of the symbol rates assignable to the
traffic 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
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
schematically denotes the transmission power of the
channel: a higher channel has higher transmission power.
Here, the pilot channels CH#l and CH#N+1 are provided for
respective scrambling codes, and except for the only one
pilot channel CH#1l, the transmission of the second and
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.
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In addition, placing the symbol rate of the pilot
channel at a rate higher than the minimum symbol rate
defined by the system can increase the number of samples
of the interference measurement, thereby improving the
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 pilot channel can
prevent an increase in the interference to other channels
and cells.

(SECOND EMBODIMENT)

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.

Here, the channel arrangement of the pilot channels
and traffic channels are assumed to be the same as that
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
allotted 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 mobile

station.
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(OTHER EMBODIMENTS) _
Although the foregoing embodiments are described by
taking an example of increasing the symbol rate of the pilot
5 channels, the present invention is not limited 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, although the foregoing embodiments are
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
15 dinvention 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
omitted 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
2.

Fig. 11 is a block diagram showing a configuration
R
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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 1100 comprises at least an antenna
5 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
controller 1114, and has a function to conduct radio
communications with a plurality of base station 400 while
10 carryingout transmission power contxol. 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
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received SIR measuring section 1110 and transmission power
controller 1114, and compares the received SIR measured
by the received SIR measuring section 1110 with a reference
SIR. The reference SIR can be stored in advance in a memory
in the mobile station 1100. The transmission power
controller 1114 is connected to the SIR comparator 1112,
and carries out the transmission power control such as
deciding the transmission power control bit in response
to the compared result by the SIR comparator 1l11l2.

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
divider 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
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 interference power measuring
section 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
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described.

The 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
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
transmit the pilot chénnels, 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
transmission power control by measuring the interference
power I(n) at every pilot symbol period using the following

expression.

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

where I(n) is the interfere_nce power, and x(n) is the
voltage of a symbol of the pilot channels after
despreading.

As described above, according to the present
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

e —————
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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
orthogonal code set can implement the interference power
measurement using the pilot channel belonging to the same
orthogonal code set that the current traffic channel
belongs to. This can improve the accuracy of the
transmission power controi, thereby increasing the system
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
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
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 pilot channel transmission method of transmitting
a pilot channel through a downlink from a base station in
5 aCDMAmobile communication systemincluding base stations,
wherein each base station is installed 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
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 £rom a base station in
a CDMA mobile communication system including base stations,
wherein each base station is installed in one of aplurality
of cells, uses a same frequency, 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
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of:
providing said pilot 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 claimed in
claim 2, characterized in that the symbol rate higher than
the minimum symbol rate is determined in accordance with
2 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:
28 a transmitter for assigning, when providing each of
said base stations 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 for transmitting at least one of the pilot channels.
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6. 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 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:

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.

7. The base station as ¢laimed 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.

8. 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
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
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while carrying out transmission power control, saidmobile

- 25 -

station characterized by comprising:

a measuring section for performing, using the pilot
channel received from said base station, interference
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
while 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.
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