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(57)  ltisan objectofthe presentinvention, inamobile
communication system using the Enhanced Uplink, to
maximize a capacity of a radio resource for use in a circuit
switching channel, and to provide a data communication
as a best effort service using an available radio resource.
The present invention includes, in the mobile communi-
cation system, a step of measuring an enhanced noise
rise within a predetermined frequency bandwidth, a step
of measuring a total interference noise rise within the
predetermined frequency bandwidth, and a step of de-
termining whether or not to set a new channel within the
predetermined frequency bandwidth based on the en-
hanced noise rise and the total interference noise rise in
response to a setup request for the new channel from a
mobile station UE.
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Description
TECHNICAL FIELD

[0001] The present invention relates to a mobile com-
munication method, a base station, and a radio network
controller, which improve communication performance
(communication capacity, communication quality, and
the like) of a mobile communication system. Especially,
the presentinvention is a technology that is adaptable to
the "W-CDMA" system and the "CDMA2000" system,
which are the third-generation mobile communication
systems.

BACKGROUND ART

[0002] In a conventional mobile communication sys-
tem, in an uplink communication n from a mobile station
UE to a base station Node-B, a radio network controller
RNC determines atransmission rate of a dedicated chan-
nelin consideration of a radio resource of the base station
Node-B, an interference amount in such an uplink com-
munication, transmission power of the mobile station UE,
transmission processing performance of the mobile sta-
tion UE, a transmission rate required by an upper-level
application, and the like. Then, the radio network control-
ler RNC notifies the determined transmission rate of the
dedicated channel individually to the mobile station UE
and the base station Node-B by a message of the Layer
3 (Radio Resource Control Layer).

[0003] Here, the radio network controller RNC is an
apparatus that is located at an upper level of the base
station Node-B, and controls the base station Node-B
and the mobile station UE.

[0004] Ingeneral,inthe data communication, itis more
frequent that traffic occurs in a bursting manner than in
a voice communication and a TV telephone communica-
tion, and itis primarily desirable to change a transmission
rate of a channel for use in the data communication at a
high speed.

[0005] However, as showninFIG. 1, the radio network
controller RNC usually controls many base stations
Node-B in a centralizing manner, and accordingly, in the
conventional mobile communication system, there has
been a problem that it is difficult to perform such a high-
speed (for example, at approximately 1 to 100 ms)
change control for the transmission rate because of the
reasons such as a processing load and a processing de-
lay.

[0006] Moreover, in the conventional mobile commu-
nication system, even if the high-speed change control
forthe transmission rate of the channel can be performed,
there has been a problem that implementation cost of
the apparatus and operation cost thereof are increased
to a large extent.

[0007] Therefore, in the conventional mobile commu-
nication system, it is usual to perform the change control
for the transmission rate of the channel in several hun-
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dred-millisecond to several-second orders.

[0008] Hence, inthe conventional mobile communica-
tion system, in the case of performing a bursting data
transmission as shown in FIG. 2(a), the data is transmit-
ted as shown in FIG. 2(b) while permitting a low speed,
a high delay, and low transfer efficiency, or the data is
transmitted as shown in FIG. 2(c) while ensuring a radio
resource for a high-speed communication and permitting
waste of a radio bandwidth resource and a hardware re-
source in the base station during an open time.

[0009] Notethat,inFIG. 2, both of the above-described
radio bandwidth resource and hardware resource apply
to a radio resource of an axis of ordinates.

[0010] In this connection, in the "3GPP" and the
"3GPP2" which are the international standardization or-
ganizations of the third-generation mobile communica-
tion system, there has been studied a high-speed radio
resource control method in the layer 1 and the MAC sub
layer (layer 2) between the base station and the mobile
station for the purpose of effectively utilizing the radio
resource. Hereinafter, such a study and a function thus
studied will be generically referred to as "Enhanced Up-
link".

[0011] Inthe Enhanced Uplink, the base station Node-
B controls the transmission rate of the channel for use in
the uplink communication in lower-level layers (layer 1
and layer 2), thus making it possible to increase a
throughput of a cell.

[0012] Specifically, as shown in FIG. 3, the base sta-
tion Node-B is configured to measure a noise rise of the
channel for use in the uplink communication, and to se-
quentially control the transmission rate of the channel so
that the noise rise of the channel can converge to a level
approximate to a maximum allowable noise rise.

[0013] Here, the noise rise is a ratio (received signal
level from a noise floor) of interference power in a pre-
determined channel within a predetermined frequency
and noise power (thermal noise power and noise power
from the outside of the mobile communication system)
within the predetermined frequency.

[0014] Note that, in this specification, a channel to
which the Enhanced Uplink is applied will be referred to
as an "enhanced channel" (for example, a dedicated
channel to which the Enhanced Uplink is applied will be
referred to as an "enhanced dedicated channel"), and a
channel to which the Enhanced Uplink is not applied will
be referred to as a "non-enhanced channel").

[0015] Moreover, the enhanced channel is usable
while being present mixedly with a conventional channel
such as a circuit switching channel, a dedicated physical
control channel (DPCCH), and an uplink control channel
for controlling a downlink network.

[0016] Inthe uplink communication in the conventional
mobile communication system (especially, a mobile com-
munication system that adopts the CDMA system), call
acceptance control processing is performed by using the
noise rise in addition to a hardware resource of the base
station Node-B.
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[0017] Meanwhile, in a downlink communication in the
conventional mobile communication system, the call ac-
ceptance control processing is performed by using total
transmission power of the base station Node-B in addi-
tion to the hardware resource of the base station Node-B.
[0018] Specifically, in the uplink communication in the
conventional mobile communication system, when the
hardware resource of the base station Node-B is suffi-
ciently present in comparison with a capacity of a radio
bandwidth resource, the call acceptance control process-
ing is performed by the noise rise (specifically, it is de-
termined whether or not a new channel is to be set).
(Non-Patent Document 1) "W-CDMA Mobile Communi-
cation System" published by Keiji Tachikawa, Jon Wiley
& Sons

[0019] However, in the conventional mobile communi-
cation system, the transmission rate of the channel for
use in the uplink communication is controlled so as to
always increase the noise rise to the maximum allowable
noise rise when the Enhanced Uplink is applied. Accord-
ingly, there has been a problem that highly accurate call
acceptance control processing becomes difficult.
[0020] Moreover, there has been a problem that,
though the enhanced channel is a channel for use in a
best effort data communication, and in usual, priority
thereof is lower than that of a circuit switching commu-
nication of voices, real-time moving pictures, and the like,
there can occur a state where the noise rise is occupied
by the enhanced channel, resulting in that a circuit switch-
ing call cannot be accepted (specifically, the circuit
switching channel cannot be set).

DISCLOSURE OF THE INVENTION

[0021] In this connection, the present invention has
been made in consideration for the above-described
points, and it is an object of the present invention to pro-
vide, in the mobile communication system using the En-
hanced Uplink, a mobile communication method, a base
station, and a radio network controller, which maximize
the capacity of the radio resource for use in the circuit
switching channel (circuit switching call), and provide the
data communication as a best effort service using an
available radio resource.

[0022] A first aspect of the present invention is sum-
marized as a mobile communication method for using an
enhanced dedicated channel, in which a transmission
rate is controlled in a layer 1 and a layer 2, for an uplink
communication from a mobile station to a base station,
the method including the steps of: measuring an en-
hanced noise rise which is a ratio of interference power
in the enhanced dedicated channel within a predeter-
mined frequency bandwidth and noise power within the
predetermined frequency bandwidth; measuring a total
interference noise rise which is a ratio of interference
power in entire channels for use in the uplink communi-
cation within the predetermined frequency bandwidth
and the noise power within the predetermined frequency
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bandwidth; and determining whether or not to set a new
channel within the predetermined frequency bandwidth,
based on the enhanced noise rise and the total interfer-
ence noise rise, in response to a setup request for the
new channel from the mobile station.

[0023] Inthefirstaspect of the presentinvention, when
a value obtained by subtracting the enhanced noise rise
from the total interference noise rise within the predeter-
mined frequency bandwidth falls down below a predeter-
mined threshold value, it can be determined that the new
channel is to be set within the predetermined frequency
bandwidth.

[0024] In the first aspect of the present invention, a
value that varies depending on a type of the new channel
can be used as the predetermined threshold value.
[0025] A second aspect of the present invention is
summarized as a mobile communication method using
an enhanced dedicated channel, in which a transmission
rate is controlled in a layer 1 and a layer 2, for an uplink
communication from a mobile station to a base station,
the method including the steps of: measuring a non-en-
hanced noise rise which is a ratio of interference power
in a non-enhanced channel which is a channel other than
the enhanced dedicated channel within a predetermined
frequency bandwidth and noise power within the prede-
termined frequency bandwidth; measuring a total inter-
ference noise rise which is a ratio of interference power
in entire channels for use in the uplink communication
within the predetermined frequency bandwidth and the
noise power within the predetermined frequency band-
width; and determining whether or not to set a new chan-
nel within the predetermined frequency bandwidth,
based on the non-enhanced noise rise and the total in-
terference noise rise, in response to a setup request for
the new channel from the mobile station.

[0026] In the second aspect of the present invention,
when a value obtained by subtracting the non-enhanced
noise rise from the total interference noise rise within the
predetermined frequency bandwidth exceeds a prede-
termined threshold value, it can be determined that the
new channel is to be set within the predetermined fre-
quency bandwidth.

[0027] A third aspect of the present invention is sum-
marized as a base station in a mobile communication
system using an enhanced dedicated channel, in which
a transmission rate is controlled in a layer 1 and a layer
2, for an uplink communication from a mobile station to
a base station, including: an enhanced noise rise meas-
urement section configured to measure an enhanced
noise rise which is a ratio of interference power in the
enhanced dedicated channel within a predetermined fre-
quency bandwidth and noise power within the predeter-
mined frequency bandwidth; and a total interference
noise rise measurement section configured to measure
a total interference noise rise which is a ratio of interfer-
ence power in entire channels for use in the uplink com-
munication within the predetermined frequency band-
width and the noise power within the predetermined fre-
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quency bandwidth.

[0028] In the third aspect of the present invention, the
base station can further include: a notification section
configured to notify the enhanced noise rise and the total
interference noise rise to a radio network controller for
each frequency bandwidth.

[0029] A fourth aspect of the present invention is sum-
marized as a base station in a mobile communication
system using an enhanced dedicated channel, in which
a transmission rate is controlled in a layer 1 and a layer
2, for an uplink communication from a mobile station to
a base station, including: a non-enhanced noise rise
measurement section configured to measure a non-en-
hanced noise rise which is a ratio of interference power
in a non-enhanced channel which is a channel other than
the enhanced dedicated channel within a predetermined
frequency bandwidth and noise power within the prede-
termined frequency bandwidth; and a total noise rise
measurement section configured to measure a total in-
terference noise rise which is aratio of interference power
in entire channels for use in an uplink communication
within the predetermined frequency bandwidth and the
noise power within the predetermined frequency band-
width.

[0030] Inthe fourth aspect of the presentinvention, the
base station can further include: a notification section
configured to notify the non-enhanced noise rise and the
total interference noise rise to a radio network controller
for each frequency bandwidth.

[0031] A fifth aspect of the present invention is sum-
marized as a radio network controller in a mobile com-
munication system using an enhanced dedicated chan-
nel, in which a transmission rate is controlled in a layer
1andalayer 2, for an uplink communication from a mobile
station to a base station, including: an enhanced noise
rise reception section configured to receive, from the
base station, an enhanced noise rise which is a ratio of
interference power in the enhanced dedicated channel
within a predetermined frequency bandwidth and noise
power within the predetermined frequency bandwidth; a
total interference noise rise reception section configured
to receive, from the base station, a total interference
noise rise which is a ratio of interference power in entire
channels for use in the uplink communication within the
predetermined frequency bandwidth and the noise power
within the predetermined frequency bandwidth; and a de-
termination section configured to determine whether or
not to set a new channel within the predetermined fre-
quency bandwidth, based on the enhanced noise rise
and the total interference noise rise, in response to a
setup request for the new channel from the mobile sta-
tion.

[0032] In the fifth aspect of the present invention, the
determination section can be configured to determine
that the new channelis to be set within the predetermined
frequency bandwidth, when a value obtained by subtract-
ing the enhanced noise rise from the total interference
noise rise within the predetermined frequency bandwidth
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falls down below a predetermined threshold value.
[0033] In the fifth aspect of the present invention, a
value that varies depending on a type of the new channel
can be used as the predetermined threshold value.
[0034] A sixth aspect of the present invention is sum-
marized as a radio network controller in a mobile com-
munication system using an enhanced dedicated chan-
nel, in which a transmission rate is controlled in a layer
1andalayer 2, for an uplink communication froma mobile
station to a base station, including: an enhanced noise
rise reception section configured to receive, from the
base station, a non-enhanced noise rise which is a ratio
of interference power in a non-enhanced channel which
is a channel other than the enhanced dedicated channel
within a predetermined frequency bandwidth and noise
power within the predetermined frequency bandwidth; a
total interference noise rise reception section configured
to receive, from the base station, a total interference
noise rise which is a ratio of interference power in entire
channels for use in the uplink communication within the
predetermined frequency bandwidth and the noise power
within the predetermined frequency bandwidth; and a de-
termination section configured to determine whether or
not to set a new channel within the predetermined fre-
quency bandwidth, based on the non-enhanced noise
rise and the total interference noise rise, in response to
a setup request for the new channel from the mobile sta-
tion.

[0035] In the sixth aspect of the present invention, the
determination section can be configured to determine
that the new channelis to be set within the predetermined
frequency bandwidth, when a value obtained by subtract-
ing the non-enhanced noise rise from the total interfer-
ence noise rise within the predetermined frequency
bandwidth exceeds a predetermined threshold value.

BRIEF DESCRIPTION OF THE DRAWINGS
[0036]

FIG. 1 is an entire configuration view of a mobile
communication system according to a conventional
technology.

FIGS. 2(a) to 2(c) are views showing states of as-
signing radio resources to mobile stations in the mo-
bile communication system according to the conven-
tional technology.

FIG. 3is aview showing a state of controlling a trans-
mission rate of an uplink channel in the mobile com-
munication system according to the conventional
technology.

FIG. 4 is an entire configuration view of a mobile
communication system according to a first embodi-
ment of the present invention.

FIG. 5 is an entire configuration view of the mobile
communication system according to the first embod-
iment of the present invention.

FIG. 6 is a functional block diagram of a base station
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according to the first embodiment of the present in-
vention.

FIG. 7 is a functional block diagram of a baseband
signal processing section in the base station accord-
ing to the first embodiment of the present invention.
FIG. 8is afunctional block diagram of a radio network
controller according to the first embodiment of the
present invention.

FIGS. 9(a) to 9(d) are views for explaining a deter-
mination method as to whether or not a setup of a
new channel is to be accepted in the mobile com-
munication system according to the firstembodiment
of the present invention.

FIG. 10 is a flowchart showing a first operation of the
mobile communication system according to the first
embodiment of the present invention.

FIG. 11 is a flowchart showing a second operation
of the mobile communication system according to
the first embodiment of the present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

(Configuration of Mobile Communication System Ac-
cording to First Embodiment of the Present Invention)

[0037] An example of an entire configuration of a mo-
bile communication system according to a first embodi-
ment of the present invention is shown in FIG. 4. As
shown in FIG. 4, the mobile communication system ac-
cording to this embodiment includes an exchange net-
work, a radio network controller RNC, a base station
Node-B, and mobile stations UE #1 to #3. Note that the
individual mobile stations UE #1 to #3 transmit and re-
ceive data, by using dedicated channels #1 to #3, re-
spectively.

[0038] Here, as shownin FIG. 5, the case is also con-
sidered, where high-speed downlink shared channels
(HS-DSCHs in the 3GPP) are used in the mobile com-
munication system according to thisembodiment. In such
a case, downlink data is transmitted mainly by using the
downlink shared channels.

[0039] Moreover, associated dedicated channels are
bi-directional channels assigned dedicatedly to the re-
spective mobile stations UE that make communications
by using the downlink shared channels. In the uplink as-
sociated dedicated channels, pilot symbols, transmission
power control commands for the downlink associated
dedicated channels, downlink quality information for use
in scheduling and adaptive modulation and coding of the
downlink shared channels, and the like are transferred
as well as user data. Furthermore, in the downlink asso-
ciated dedicated channels, transmission power control
commands for the uplink associated dedicated channels,
and the like are transferred. In FIG. 5, it is defined that
the channels are not assigned to the downlink shared
channels shown by dotted lines at this point of time.
[0040] FIG. 6is a view showing an example of a sche-
matic configuration of the base station Node-B of the mo-
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bile communication system according to this embodi-
ment.

[0041] As shown in FIG. 6, the base station Node-B
includes an HWY interface 11, a baseband signal
processing section 12, a transmission/reception section
13, an amplifier section 14, a transmission/reception an-
tenna 15, and a call control section 16.

[0042] The HWY interface 11 is configured to input, to
the baseband signal processing section 12, downlink da-
ta transmitted from the radio network controller RNC lo-
cated at an upper level of the base station Node-B.
[0043] Moreover, the HWY interface 11 is configured
to transfer, to the radio network controller RNC, uplink
data for which predetermined processing in the base-
band signal processing section 12 has been performed.
[0044] The baseband signal processing section 12 is
configured to perform the layer 1 processing such as
channel coding processing and spreading processing for
the received downlink data, and then to transfer the
downlink data to the transmission/reception section 13.
[0045] Moreover, the baseband signal processing sec-
tion 12 is configured to perform the layer 1 processing
such as despreading processing, RAKE synthesis
processing, and error correction decoding processing for
the received uplink data, and then to transfer the uplink
data to the HWY interface 11.

[0046] Specifically, as shown in FIG. 7, the baseband
signal processing section 12 includes a DPCCH RAKE
section 12a, a DPDCH RAKE section 12b, an E-DPCCH
RAKE section 12c, an E-DPDCH RAKE section 7.2d, an
HS-DPCCH RAKE section 12e, a RACH processing sec-
tion 12f, a received power measurement section 120,
buffers 121a and 123a, re-despreading sections 121b
and 123b, FED decoder sections 121c and 123c, a TFCI
decoder section 122a, a MAC-e function section 130,
and a MAC-hs function section 140.

[0047] Note that, in an example of FIG. 7, only a con-
figuration for performing the processing for the uplink da-
tainthe baseband signal processing section 12 is shown.
[0048] Note that, a dedicated physical channel DPCH
for use in the mobile communication system according
to this embodiment includes a dedicated physical control
channel DPCCH, and a dedicated physical data channel
DPDCH.

[0049] Here, in the dedicated physical control channel
DPCCH, a pilot symbol for use in the RAKE synthesis
processing and SIR measurement processing, a TFCI
(Transport Format Combination Indicator) showing a for-
mat pattern of the data, and the like are mapped.
[0050] Moreover, an enhanced dedicated physical
channel E-DPCH for use in the mobile communication
system according to this embodiment includes an en-
hanced dedicated physical data channel E-DPDCH for
transferring the data, and an enhanced dedicated phys-
ical control channel E-DPCCH for mapping a transmis-
sion format of the E-DPDCH, HARQ information, and the
like.

[0051] Moreover, a high-speed dedicated physical
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control channel HS-DPCCH is required for the channel
to which the HSDPA is applied in the downlink commu-
nication in the mobile communication system according
to this embodiment. Note that the high-speed dedicated
physical control channel HS-DPCCH includes a downlink
quality identifier CQI (CPICH quality indicator), and ACK/
NACK. Moreover, in the mobile communication system
according to this embodiment, a RACH which is a chan-
nel for use in a random access is also used.

[0052] A description will be briefly made below of an
operation of the baseband signal processing section 12
for the uplink data transmitted from the transmission/re-
ception section 13.

[0053] First, a baseband signal transferred from the
transmission/reception section 13 is inputted to the
RAKE sections 12a, 12b, 12c, 12d and 12e of the re-
spective channels.

[0054] Second, the respective RAKE sections 123,
12b, 12¢, 12d and 12e extract channels corresponding
thereto from the inputted baseband signal, and for the
extracted channels, performs the dispreading processing
and the RAKE synthesis processing using the pilot sym-
bols of the DPCCH.

[0055] Third, the received power measurement sec-
tion 120 calculates a "total interference noise rise", and
an "enhanced noise rise" or a "non-enhanced noise rise"
from the despread signals (signals before being subject-
ed to the RAKE synthesis processing) of the respective
channels.

[0056] The "enhanced noise rise" is obtained from the
despread signal of the E-DPCCH and the despread sig-
nal of the E-DPDCH. The "non-enhanced noise rise" is
obtained from the despread signals of channels other
than the above-described two channels.

[0057] Note that, since a relationship such that the "to-
tal interference noise rise" is equal to the sum of the "en-
hanced noise rise" and the "non-enhanced noise rise" is
established, if two of the three items are obtained, then
the rest item can be obtained by a subtraction.

[0058] Specifically, the received power measurement
section 120 is configured to measure the enhanced noise
rise which is aratio of interference power in the enhanced
dedicated channels (E-DPCCH and E-DPDCH) within a
predetermined frequency bandwidth and noise power
within the predetermined frequency bandwidth.

[0059] Moreover, the received power measurement
section 120 may be configured to measure the non-en-
hanced noise rise which is a ratio of the interference pow-
er of the enhanced channels within a predetermined fre-
quency bandwidth and noise power within the predeter-
mined frequency bandwidth in place of the enhanced
noise rise.

[0060] Furthermore, the received power measurement
section 120 is configured to measure the total interfer-
ence noise rise which is a ratio of the interference power
in the entire channels (E-DPCCH, E-DPDCH, DPCCH,
DPDCH, HS-DPCCH, RACH, and the like in the example
of FIG. 7) for use in the uplink communication within a
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predetermined frequency bandwidth and noise power
within the predetermined frequency bandwidth.

[0061] Moreover, the received power measurement
section 120 is configured to notify the enhanced noise
rise measured for each frequency bandwidth and the total
interference noise rise, to the radio network controller
RNC through the HWY interface.

[0062] Note that the received power measurement
section 120 may be configured to notify the non-en-
hanced noise rise measured for each frequency band-
width and the total interference noise rise, to the radio
network controller RNC through the HWY interface.
[0063] Note that the MAC-e function is configured to
perform the above-described layer 1 processing.
[0064] The transmission/reception section 13 is con-
figured to perform processing for converting the received
downlink data (baseband signal) into a radio frequency
band. Moreover, the transmission/reception section 13
is configured to perform processing for converting the
received uplink data to the baseband signal.

[0065] The amplifier section 14 is configured to amplify
the downlink data received from the transmission/recep-
tion section 13, and to transmit the amplified downlink
data through the transmission/reception antenna 15.
Moreover, the amplifier section 14 is configured to am-
plify the uplink data received through the transmission/
reception antenna 15, and to transfer the amplified uplink
data to the transmission/reception section 13.

[0066] The call control section 16 is configured to
transmit and receive a call control signal to and from the
radio network controller RNC, and to perform processing
such as a state management of the respective function
sections in the base station Node-B and an assignment
of the hardware resource by the layer 3.

[0067] FIG. 8 is a view showing a schematic configu-
ration of the radio network controller RNC of the mobile
communication system according to this embodiment.
[0068] AsshowninFIG. 8, the radio network controller
RNC includes an exchange IF section 21, an LLC layer
processing section 22, a media signal processing section
23, a MAC layer processing section 24, a base station
IF section 25, and a call control section 26.

[0069] A description will be briefly made below of an
operation of the radio network controller RNC for the
downlink data transmitted from an exchange.

[0070] First, the exchange interface section (exchange
IF section) 21 transfers the downlink data, which is trans-
mitted from the exchange, to a logical link control (LLC)
layer processing section 22. However, voice data and
real-time image data are transferred to the LLC layer
processing section 22 via the media signal processing
section 23.

[0071] Second, the LLC layer processing section 22
performs the LLC sub layer processing such as synthesis
processing of a header or a trailer such as a sequence
number for the transferred downlink data.

[0072] Third, the LLC layer processing section 22
transfers the downlink data for which the LLC sub layer



11 EP 1 804 534 A1 12

processing has been performed, to the MAC layer
processing section 24.

[0073] Fourth, the MAC layer processing section 24
performs the MAC layer processing such as a priority
control and a header addition for the transferred downlink
data, and then transfers the downlink data to the base
station Node-B through the base station IF section 25.
[0074] Next, a description will be briefly made of an
operation of the radio network controller RNC for the up-
link data transmitted from the base station Node-B.
[0075] First, the base station IF section 25 transfers
the uplink data, which is transmitted from the base station
Node-B, to the MAC layer processing section 24.
[0076] Second, the MAC layer processing section 24
performs the MAC layer processing for the transferred
uplink data.

[0077] Third, the MAC layer processing section 24
transfers the uplink data for which the MAC layer process-
ing has been performed, to the LLC layer processing sec-
tion 22.

[0078] Fourth, the LLC layer processing section 22
performs the LLC layer processing for the transferred
uplink data, and then transfers the uplink data to the ex-
change through, the exchange IF section 21.

[0079] Note that the call control section 26 is config-
ured to perform call acceptance control processing, set-
ting and releasing processing for a channel using the
layer 3 signaling.

[0080] Specifically, the call control section 26 is con-
figured to determine whether or not to set a new channel
within a predetermined frequency bandwidth, based on
the "enhanced noise rise" and the "total interference
noiserise", which are notified from the base station Node-
B, in response to a setup request for the new channel
from the mobile station UE.

[0081] Specifically, as shown in FIG. 9(a), when a val-
ue (non-enhanced noise rise) obtained by subtracting
the enhanced noise rise from the total interference noise
rise within a predetermined frequency bandwidth falls
down below a predetermined threshold value, the call
control section 26 determines that the new channel is to
be set within the predetermined frequency bandwidth.
[0082] Meanwhile, as shown in FIG. 9(b), when the
value (non-enhanced noise rise) obtained by subtracting
the enhanced noise rise from the total interference noise
rise within the predetermined frequency bandwidth ex-
ceeds the predetermined threshold value, the call control
section 26 determines that the new channel is not to be
set within the predetermined frequency bandwidth.
[0083] Note that such predetermined threshold value
may be configured so that a value that varies depending
on a type of the new channel required to be set by the
mobile station UE can be used therefor.

[0084] Moreover, the call control section 26 may be
configured to determine whether or not to set the new
channel within the predetermined frequency bandwidth,
based on the "non-enhanced noise rise" and the "total
interference noise rise", which are notified form the base
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station Node-B, in response to the setup request for the
new channel from the mobile station UE.

[0085] Specifically, as shownin FIG. 9C, when a value
(enhanced noise rise) obtained by subtracting the non-
enhanced noise rise from the total interference noise rise
within the predetermined frequency bandwidth exceeds
a predetermined threshold value, the call control section
26 may determine that the new channel is to be set within
the predetermined frequency bandwidth.

[0086] Meanwhile, as shown in FIG. 9(d), when the
value (enhanced noise rise) obtained by subtracting the
non-enhanced noise rise from the total interference noise
rise within the predetermined frequency bandwidth falls
down below the predetermined threshold value, the call
control section 26 may determine that the new channel
is not to be set within the predetermined frequency band-
width.

[0087] Note that such predetermined threshold value
may be configured so that a value that varies depending
on the type of the new channel required to be set by the
mobile station UE can be used therefor.

(operation of Mobile Communication System According
to First Embodiment of the Present Invention)

[0088] A description will be made of a first operation
of the call control section 26 of the radio network control-
ler RNC, when a new call is generated (that is, when a
setup of the new channel is requested by the mobile sta-
tion UE) in the mobile communication system according
to this embodiment with reference to FIG. 10.

[0089] As shown in FIG. 10, in Step S1001, the new
call is generated.

[0090] In Step S1002, the call control section 26 con-
firms a type of the new call (that is, a new channel). Spe-
cifically, the call control section 26 identifies whether such
new call is a call (an enhanced channel) to which the
Enhanced Uplink is applied or a call (a non-enhanced
channel) to which the Enhanced Uplink is not applied.
[0091] When the new call is the call (the enhanced
channel) to which the Enhanced Uplink is applied, the
call control section 26 compares a first predetermined
threshold value THe with the non-enhanced noise rise,
in Step S1003.

[0092] When the non-enhanced noise rise is larger
than the first predetermined threshold value THe, the call
control section 26 refuses a connection of the new call
in the predetermined frequency bandwidth (that is, does
not set the new channel within the predetermined fre-
quency bandwidth), in Step S1005.

[0093] Meanwhile, when the non-enhanced noise rise
is equal to or smaller than the first predetermined thresh-
old value THe, the control section 26 starts the connec-
tion of the new call in the predetermined frequency band-
width (that is, sets the new channel within the predeter-
mined frequency bandwidth), in Step S1004.

[0094] Moreover, when the new callis the call (the non-
enhanced channel) to which the Enhanced Uplink is not



13 EP 1 804 534 A1 14

applied, the call control section 26 compares a second
predetermined threshold value THne with the non-en-
hanced noise rise, in Step S1006.

[0095] When the non-enhanced noise rise is larger
than the second predetermined threshold value THne,
the call control section 26 refuses a connection of the
new call in the predetermined frequency bandwidth (that
is, does not setthe new channel within the predetermined
frequency bandwidth), in Step S1008.

[0096] Meanwhile, when the non-enhanced noise rise
is equal to or smaller than the second predetermined
threshold value THne, the control section 26 starts the
connection of the new call in the predetermined frequen-
cy bandwidth (that is, sets the new channel within the
predetermined frequency bandwidth), in Step S1007.
[0097] Moreover, a description will be made of a sec-
ond operation of the call control section 26 of the radio
network controller RNC when the new call is generated
(that is, when the setup of the new channel is requested
by the mobile station UE) in the mobile communication
system according to this embodiment, with reference to
FIG. 11.

[0098] As shown in FIG. 11, in Step S2001, the new
call is generated.

[0099] In Step S2002, the call control section 26 con-
firms the type of the new call (that is, the new channel).
Specifically, the call control section 26 identifies whether
such new call is the call (the enhanced channel) to which
the Enhanced Uplink is applied or the call (the non-en-
hanced channel) to which the Enhanced Uplink is not
applied.

[0100] When the new call is the call (the enhanced
channel) to which the Enhanced Uplink is applied, the
call control section 26 compares a first predetermined
threshold value THel with the enhanced noise rise, in
Step S2003.

[0101] When the enhanced noise rise is smaller than
the first predetermined threshold value THel, the call con-
trol section 26 refuses a connection of the new call in the
predetermined frequency bandwidth (thatis, does not set
the new channel within the predetermined frequency
bandwidth), in Step S2005.

[0102] Meanwhile, when the enhanced noise rise is
equal to or larger than the first predetermined threshold
value THel, the control section 26 starts the connection
ofthe new callin the predetermined frequency bandwidth
(that is, sets the new channel within the predetermined
frequency bandwidth), in Step S2004.

[0103] Moreover, whenthe new callis the call (the non-
enhanced channel) to which the Enhanced Uplink is not
applied, the call control section 26 compares a second
predetermined threshold value THe2 with the enhanced
noise rise, in Step S2006.

[0104] when the enhanced noise rise is smaller than
the second predetermined threshold value THe2, the call
control section 26 refuses a connection of the new call
in the predetermined frequency bandwidth (that is, does
not set the new channel within the predetermined fre-
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quency bandwidth), in Step S2008.

[0105] Meanwhile, when the enhanced noise rise is
equal to or larger than the second predetermined thresh-
old value THe2, the control section 26 starts the connec-
tion of the new call in the predetermined frequency band-
width (that is, sets the new channel within the predeter-
mined frequency bandwidth), in Step S2007.

(Function/Effect of Mobile Communication System Ac-
cording to First Embodiment of the Present Invention)

[0106] In accordance with the mobile communication
system according to this embodiment, an occupation ra-
tio of the "enhanced channel (the enhanced dedicated
physical channel E-DPCH)" and the "non-enhanced
channel" in the radio resource can be grasped, and ap-
propriate call acceptance control processing in response
to the priority can be performed.

[0107] Moreover, in accordance with the mobile com-
munication system according to this embodiment, an ex-
cessive setup of the circuit switching channel, and a de-
terioration of the mobile communication quality, which
follows the excessive setup, can be prevented.

[0108] Furthermore, in accordance with the mobile
communication system according to this embodiment,
the predetermined threshold value for use in the call ac-
ceptance control processing is changed between the en-
hanced channel and the non-enhanced channel, thus
making it possible to perform the priority control (that is,
a flexible call acceptance control) in accordance with the
type of the channel, and to construct a highly functional
network.

[0109] As described above, according to the present
invention, in the mobile communication system using the
Enhanced Uplink, there can be provided the mobile com-
munication method, the base station, and the radio net-
work controller, which grasp the noise rise (the enhanced
noise rise) of the enhanced channel and the noise rise
(the non-enhanced noise rise) of the non-enhanced
channel, perform the appropriate call acceptance control
processing in response to the priority, thereby maximize
the capacity of the radio resource for use in the circuit
switching channel (the circuit switching call) without re-
fusing the circuit switching call owing to the increase of
the noise rise by the Enhanced Uplink, and provide a
data communication as a best effort service using the
usable radio resource.

[0110] The description has been made above in detail
of the present invention by the embodiments; however,
it is obvious for those skilled in the art that the present
invention is not limited to the embodiments described in
this application. The apparatus of the present invention
can be embodied as modified and changed modes with-
out desectioning from the gist and scope of the present
invention, which are defined by the description of the
scope of claims. Hence, the description of this application
is for illustration and explanation purpose, and does not
have any restrictive meaning to the present invention at
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all.
INDUSTRIAL APPLICABILITY

[0111] As described above, according to the present
invention, in the mobile communication system using the
Enhanced Uplink, there can be provided the mobile com-
munication method, the base station, and the radio net-
work controller, which maximize the capacity of the radio
resource for use in the circuit switching channel (the cir-
cuit switching call), and provide the data communication
as the best effort service using the usable radio resource.

Claims

1. A mobile communication method for using an en-
hanced dedicated channel, in which a transmission
rate is controlled in a layer 1 and a layer 2, for an
uplink communication from a mobile station to a base
station, the method comprising the steps of:

measuring an enhanced noise rise which is a
ratio of interference power in the enhanced ded-
icated channel within a predetermined frequen-
cy bandwidth and noise power within the prede-
termined frequency bandwidth;

measuring a total interference noise rise which
is a ratio of interference power in entire channels
for use in the uplink communication within the
predetermined frequency bandwidth and the
noise power within the predetermined frequency
bandwidth; and

determining whether or not to set a new channel
within the predetermined frequency bandwidth,
based on the enhanced noise rise and the total
interference noise rise, in response to a setup
request for the new channel from the mobile sta-
tion.

2. The mobile communication method according to
claim 1, wherein,
when a value obtained by subtracting the enhanced
noise rise from the total interference noise rise within
the predetermined frequency bandwidth falls down
below a predetermined threshold value, it is deter-
mined that the new channel is to be set within the
predetermined frequency bandwidth.

3. The mobile communication method according to
claim 2, wherein
a value that varies depending on a type of the new
channel is used as the predetermined threshold val-
ue.

4. Amobile communication method using an enhanced
dedicated channel, in which a transmission rate is
controlled in a layer 1 and a layer 2, for an uplink
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communication from a mobile station to a base sta-
tion, the method comprising the steps of:

measuring a non-enhanced noise rise which is
a ratio of interference power in a non-enhanced
channel which is a channel other than the en-
hanced dedicated channel within a predeter-
mined frequency bandwidth and noise power
within the predetermined frequency bandwidth;
measuring a total interference noise rise which
is a ratio of interference power in entire channels
for use in the uplink communication within the
predetermined frequency bandwidth and the
noise power within the predetermined frequency
bandwidth; and

determining whether or not to set a new channel
within the predetermined frequency bandwidth,
based on the non-enhanced noise rise and the
total interference noiserise, in response to a set-
up request for the new channel from the mobile
station.

The mobile communication method according to
claim 4, wherein,

when a value obtained by subtracting the non-en-
hanced noise rise from the total interference noise
rise within the predetermined frequency bandwidth
exceeds a predetermined threshold value, it is de-
termined that the new channel is to be set within the
predetermined frequency bandwidth.

A base station in a mobile communication system
using an enhanced dedicated channel, in which a
transmission rate is controlled in a layer 1 and a layer
2, for an uplink communication from a mobile station
to a base station, comprising:

an enhanced noise rise measurement section
configured to measure an enhanced noise rise
which is a ratio of interference power in the en-
hanced dedicated channel within a predeter-
mined frequency bandwidth and noise power
within the predetermined frequency bandwidth;
and

atotalinterference noise rise measurement sec-
tion configured to measure a total interference
noise rise which is a ratio of interference power
in entire channels for use in the uplink commu-
nication within the predetermined frequency
bandwidth and the noise power within the pre-
determined frequency bandwidth.

The base station according to claim 6, further com-
prising: a notification section configured to notify the
enhanced noise rise and the total interference noise
rise to a radio network controller for each frequency
bandwidth.
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A base station in a mobile communication system
using an enhanced dedicated channel, in which a
transmission rate is controlled in alayer 1 and a layer
2, for an uplink communication from a mobile station
to a base station, comprising:

a non-enhanced noise rise measurement sec-
tion configured to measure a non-enhanced
noise rise which is a ratio of interference power
in a non-enhanced channel which is a channel
other than the enhanced dedicated channel
within a predetermined frequency bandwidth
and noise power within the predetermined fre-
quency bandwidth; and

a total noise rise measurement section config-
ured to measure a total interference noise rise
which is a ratio of interference power in entire
channels for use in an uplink communication
within the predetermined frequency bandwidth
and the noise power within the predetermined
frequency bandwidth.

The base station according to claim 8, further com-
prising: a notification section configured to notify the
non-enhanced noise rise and the total interference
noise rise to a radio network controller for each fre-
quency bandwidth.

Aradio network controller in a mobile communication
system using an enhanced dedicated channel, in
which a transmission rate is controlled in a layer 1
and a layer 2, for an uplink communication from a
mobile station to a base station, comprising:

an enhanced noise rise reception section con-
figured to receive, from the base station, an en-
hanced noise rise which is a ratio of interference
power in the enhanced dedicated channel within
a predetermined frequency bandwidth and
noise power within the predetermined frequency
bandwidth;

a total interference noise rise reception section
configured to receive, from the base station, a
total interference noise rise which is a ratio of
interference power in entire channels for use in
the uplink communication within the predeter-
mined frequency bandwidth and the noise pow-
er within the predetermined frequency band-
width; and

a determination section configured to determine
whether or not to set a new channel within the
predetermined frequency bandwidth, based on
the enhanced noise rise and the total interfer-
ence noise rise, in response to a setup request
for the new channel from the mobile station.

The radio network controller according to claim 11,
wherein
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the determination section is configured to determine
that the new channel is to be set within the prede-
termined frequency bandwidth, when a value ob-
tained by subtracting the enhanced noise rise from
the total interference noise rise within the predeter-
mined frequency bandwidth falls down below a pre-
determined threshold value.

The radio network controller according to claim 11,
wherein

a value that varies depending on a type of the new
channel is used as the predetermined threshold val-
ue.

Aradio network controllerin a mobile communication
system using an enhanced dedicated channel, in
which a transmission rate is controlled in a layer 1
and a layer 2, for an uplink communication from a
mobile station to a base station, comprising:

an enhanced noise rise reception section con-
figured to receive, from the base station, a non-
enhanced noise rise which is a ratio of interfer-
ence power in a non-enhanced channel which
is a channel other than the enhanced dedicated
channel within a predetermined frequency
bandwidth and noise power within the predeter-
mined frequency bandwidth;

a total interference noise rise reception section
configured to receive, from the base station, a
total interference noise rise which is a ratio of
interference power in entire channels for use in
the uplink communication within the predeter-
mined frequency bandwidth and the noise pow-
er within the predetermined frequency band-
width; and

a determination section configured to determine
whether or not to set a new channel within the
predetermined frequency bandwidth, based on
the non-enhanced noise rise and the total inter-
ference noise rise, in response to a setup re-
quest for the new channel from the mobile sta-
tion.

The radio network controller according to claim 13,
wherein

the determination section is configured to determine
that the new channel is to be set within the prede-
termined frequency bandwidth, when a value ob-
tained by subtracting the non-enhanced noise rise
from the total interference noise rise within the pre-
determined frequency bandwidth exceeds a prede-
termined threshold value.
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