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A radio network controller comprises a cell selector con?g 
ured to select a cell to use by a mobile station after data 
reception, and a mobile station controller con?gured to 
control the mobile station to communicate by radio using the 
cell selected by the cell selector after the data reception. 
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RADIO NETWORK CONTROLLER, MOBILE 
STATION, AND MOBILE COMMUNICATION 

METHOD 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is based upon and claims the 
bene?t of priority from prior Japanese Patent Applications 
No. 2004-233889, ?led on Aug. 10, 2004, No. 2004-278310, 
?led on Sep. 24, 2004, and No. 2005-41415, ?led on Feb. 17, 
2005; the entire contents of Which are incorporated herein by 
reference. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates to a radio netWork 
controller, a mobile station, and a mobile communication 
method. 

[0004] 2. Description of the Related Art 

[0005] Conventionally, a service (Multimedia Broadcast 
Multicast Service, hereinafter, referred to as an “MBMS”) 
has been provided, in Which multimedia contents are broad 
casted or multicasted to plural mobile stations (3GPP TSG 
RAN, “TS25 .346 V6.1.0 Introduction of Multimedia broad 
cast multicast service (MBMS) in Radio access netWork 
(RAN)”, June, 2004). In the MBMS, a frequency at Which 
data is transmitted by the MBMS is noti?ed to the mobile 
station via a radio access netWork. Due to this, it is possible 
for the mobile station not receiving data currently through 
the MBMS to receive data through the MBMS by carrying 
out a frequency handover to the noti?ed frequency. 

[0006] HoWever, the mobile station that has started to use 
a speci?c frequency at Which data is transmitted through the 
MBMS continues to be present at the frequency also after 
data reception through the MBMS unless the communica 
tion quality at the frequency is deteriorated. Therefore, 
traf?c concentrates on a speci?c frequency and a deviation 
in the traf?c occurs among frequencies. Such a problem 
arises not only in the MBMS, but also, for example, When 
the mobile station receives data to be transmitted by using a 
speci?c frequency such as a case of a high speed doWnlink 
packet access (HSDPA) etc or the like. Concentration of the 
traf?c on one part of the frequencies as described above 
brings about a Waste in utiliZing radio resources. 

SUMMARY OF THE INVENTION 

[0007] An object of the present invention is to prevent 
traf?c from concentrating after data reception and to effec 
tively utiliZe radio resources. 

[0008] Aradio netWork controller according to an embodi 
ment of the present invention includes a cell selector con 
?gured to select a cell to use by a mobile station after data 
reception, and a mobile station controller con?gured to 
control the mobile station to communicate by radio using the 
cell selected by the cell selector after the data reception. 

[0009] The radio netWork controller can select a cell that 
the mobile station uses after data reception and make the 
mobile station to use the selected cell. Therefore the radio 
netWork controller can prevent traffic from concentrating 
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and effectively utiliZe the radio resources by distributing 
mobile stations to plural cells after data reception. 

[0010] A mobile station according to an embodiment of 
the present invention includes a radio communication unit 
con?gured to communicate by radio, and a communication 
controller con?gured to select a cell to use after data 
reception and control the radio communication unit to 
communicate by radio using a selected cell after the data 
reception. 

[0011] The mobile station can select a cell that the mobile 
station uses after data reception and communicate by radio 
using the selected cell after data reception. Therefore, the 
mobile stations can be distributed to plural cells after data 
reception. As a result, the mobile station can prevent traf?c 
from concentrating and effectively utiliZe radio resources. 

[0012] A mobile communication method according to an 
embodiment of the present invention includes selecting a 
cell to use by a mobile station after data reception, and 
communicating by radio using a selected cell after the data 
reception by the mobile station. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] FIG. 1 is a diagram shoWing a mobile communi 
cation system according to an embodiment of the present 
invention. 

[0014] FIG. 2 is a diagram shoWing a state before a 
frequency handover according to an embodiment of the 
present invention. 

[0015] FIG. 3 is a diagram shoWing a state after a fre 
quency handover according to an embodiment of the present 
invention. 

[0016] FIG. 4 is a block diagram shoWing a radio netWork 
controller according to an embodiment of the present inven 
tion. 

[0017] FIG. 5A is a diagram shoWing an MCCH signal 
according to an embodiment of the present invention and 
FIG. 5B is a diagram shoWing a BCCH signal according to 
an embodiment of the present invention. 

[0018] FIG. 6 is a block diagram shoWing a mobile station 
according to an embodiment of the present invention. 

[0019] FIG. 7 is a diagram shoWing a state after data 
reception according to an embodiment of the present inven 
tion. 

[0020] FIG. 8 is a How chart shoWing an operation pro 
cedure of the radio netWork controller according to an 
embodiment of the present invention. 

[0021] FIG. 9 is a How chart shoWing an operation pro 
cedure of the mobile station according to an embodiment of 
the present invention. 

[0022] FIG. 10 is a block diagram shoWing a radio net 
Work controller according to a modi?cation eXample of the 
present invention. 

[0023] FIG. 11 is a block diagram shoWing a mobile 
station according to a modi?cation eXample of the present 
invention. 
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DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

(Mobile Communication System) 

[0024] As shown in FIG. 1, a mobile communication 
system 100 includes mobile stations 10, base stations 20, a 
radio network controller 30, a core netWork 40, and a 
contents server 50. 

[0025] The contents server 50 provides an MBMS (Mul 
timedia Broadcast Multicast Service) that broadcasts or 
multicasts multimedia contents and the like to plural mobile 
stations 10. The contents server 50 broadcasts or multicasts 
the multimedia contents and the like to the plural mobile 
stations 10 via the core netWork 40, the radio netWork 
controller 30, and the base stations 20. 

[0026] The radio netWork controller 30 controls radio 
communication betWeen the base stations 20 and the mobile 
stations 10. The base stations 20 and the mobile stations 10 
communicate by radio under control by the radio netWork 
controller 30. The mobile stations 10 transmit/receive data 
or control signals to/from the radio netWork controller 30 
and the contents server 50 via the base stations 20. 

[0027] The mobile communication system 100 covers 
plural areas. Each area is divided into plural cells by a 
position and frequency. In the mobile communication sys 
tem 100, one area is divided by plural frequencies and one 
area has a layered structure based on plural frequencies. 
Each area divided by frequencies is further divided by a 
position and thus plural cells are formed. As described 
above, the cell is a communication region divided by the 
frequency and position. 

[0028] The mobile communication system 100 providing 
the MBMS performs an FLC process (Frequency Layer 
Convergence process). The FLC process includes notifying 
the mobile station 10 of the frequency at Which the data of 
the MBMS is transmitted (hereinafter, referred to as a “target 
frequency”) and making the mobile station 10 to receive the 
data of the MBMS at the target frequency. The radio netWork 
controller 30 transmits a control signal to the mobile station 
10 via the base station 20, thereby the FLC process is 
performed. Speci?cally, the radio netWork controller 30 
noti?es the mobile station 10 of the target frequency by 
transmitting a control signal called LCI (Layer Convergence 
Information) to the mobile station 10. The LCI can include 
an offset value of the target frequency from the frequency, 
Which the mobile station 10 currently uses (hereinafter, 
referred to as an “in-use frequency”), for example. 

[0029] The FLC process is explained in detail using FIG. 
2 and FIG. 3. FIG. 2 and FIG. 3 shoW cells 101 to 104 
divided by four frequencies FA1 to FA4. Although not 
shoWn schematically, there exist plural cells of Which the 
position is different at each of the frequencies FA1 to FA4. 

[0030] As shoWn in FIG. 2, before data transmission by 
the MBMS, the mobile stations 10 are present at the respec 
tive cells 101 to 104 of the respective frequencies FA1 to 
FA4. When the data by the MBMS is transmitted using the 
frequency FA4, the radio netWork controller 30 noti?es the 
mobile stations 10 of the target frequency FA4 via the base 
stations 20. The radio netWork controller 30 noti?es the 
target frequency FA4 through an MCCH (MBMS Control 
CHannel) at each of the frequencies FA1 to FA4 via the base 
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station 20. The MCCH is a broadcast channel for transmit 
ting a control signal regarding the MBMS. For example, the 
LCI including the offset value of the target frequency FA4 
from the in-use frequency FA3 is transmitted to the mobile 
stations 10 being present in the cell 103, and thus the target 
frequency is noti?ed to the mobile stations 10. 

[0031] The mobile stations 10 that intend to receive the 
data by the MBMS (the mobile stations circled by the dotted 
line in FIG. 2) receive the LCI transmitted through the 
MCCH. Then, the mobile stations 10 carry out a frequency 
handover to the target frequency FA4. In other Words, the 
mobile stations 10 connect to the base station 20 that covers 
the cell 104 of the frequency FA4 and start radio commu 
nication using the frequency FA4. As a result of the fre 
quency handover, as shoWn in FIG. 3, the mobile stations 10 
that intend to receive the data by the MBMS move to the cell 
104 of the frequency FA4. Then, the mobile stations 10 
receive the data provided by the MBMS using the frequency 
FA4. 

[0032] Next, the radio netWork controller 30 and the 
mobile station 10 are explained in detail. As shoWn in FIG. 
4, the radio netWork controller 30 includes a cell selector 31, 
a mobile station controller 32, and a transmitter/receiver 33. 
The transmitter/receiver 33 transmits/receives control sig 
nals and data to/from the mobile stations 10 via the base 
stations 20. 

[0033] The cell selector 31 selects a cell to use by the 
mobile station 10 after data reception. The cell selector 31 
preferably selects a cell to use by the mobile station 10 after 
at least one of reception of data by broadcast, reception of 
data by multicast, and reception of data transmitted by a high 
speed doWnlink packet access (HSDPA). According to this, 
the radio netWork controller 30 can distribute mobile sta 
tions, Which receive data transmitted using a speci?c fre 
quency or data transmitted to the mobile station located at a 
speci?c position, such as broadcast, multicast, or data trans 
mission by the HSDPA, and concentrate on a speci?c 
frequency or position, i.e., a speci?c cell, to cells having 
different frequencies and positions. 

[0034] The cell selector 31 can select a cell to use after 
data reception based on, for example, at least one of a use 
history of the cell by the mobile station 10, a use status of 
radio resources in the cell, the number of mobile stations 
being present in the cell, a propagation path state in the cell, 
neighboring cell information about the cell neighboring the 
cell the mobile station 10 uses at the data reception, and 
communication quality in the cell. According to this, the 
radio netWork controller 30 can more appropriately distrib 
ute the mobile stations 10 in consideration of these kinds of 
information and more effectively utiliZe radio resources. The 
cell selector 31 can also select a cell randomly. According to 
this, a control load of the radio netWork controller 30 can be 
reduced. 

[0035] The use history of the cell includes, for example, 
the cell in Which the mobile station 10 has transmitted/ 
received data thus far, the cell in Which the mobile station 10 
currently transmits/receives data, the cell in Which the 
mobile station 10 has been standby thus far, the cell in Which 
the mobile station 10 is currently standby, a presence period 
in the cell, a presence frequency in the cell, an order of using 
the cell, time of data transmission/reception, time of pres 
ence in the cell and the like. 
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[0036] The cell selector 31, When selecting a cell based on 
the use history of the cell, preferably selects a cell, of Which 
the frequency is the same as that of the cell, in Which the 
mobile station 10 Was present just before data reception, and 
Which the mobile station 10 used just before data reception, 
as a cell to use after data reception. According to this, the 
radio netWork controller 30 can return the mobile station 10 
to the frequency that the mobile station 10 used just before 
the data reception. For example, the cell selection section 31 
can select a cell, of Which the frequency is the same as that 
of the cell the mobile station 10 used just before data 
reception, and Which is usable at the current position of the 
mobile station 10, as a cell to use after data reception. 
Further, the cell selector 31 can also select a cell of Which 
the presence period or the presence frequency is high. 

[0037] The cell selector 31 can request the base station 20 
via the transmitter/receiver 33 to notify the use history of the 
cell by the mobile station 10, the use status of radio 
resources in the cell, the number of mobile stations being 
present in the cell, the propagation path state in the cell, the 
communication quality in the cell and the like. Further, the 
cell selector 31 also can obtain neighboring cell information 
by determining a cell that the mobile station 10 uses at data 
reception based on the use history of the cell by the mobile 
station 10. 

[0038] The cell selector 31 can select a cell to use by the 
mobile station 10 after data reception from among the plural 
cells. For example, the cell selector 31 can select a cell from 
the cells, of Which the frequency is the same as that of the 
cell the mobile station 10 uses currently, and Which neighbor 
the cell the mobile station 10 uses currently, the cells, Which 
neighbor the cell the mobile station 10 uses currently, and of 
Which the frequency is different from that of the cell the 
mobile station 10 uses currently, and the cells, of Which the 
frequency is different from that of the cell the mobile station 
10 uses currently, and Which neighbor the cell the mobile 
station 10 uses currently. 

[0039] In this manner, the cell selector 31 can select a 
frequency (hereinafter, referred to as a “preferred fre 
quency”) of the cell to use by the mobile station 10 after data 
reception. 

[0040] The cell selector 31 may select one cell or plural 
cells as candidates. The cell selector 31 may set priorities of 
use When selecting plural cells. For example, the cell selec 
tor 31 can set the priorities based on at least one of the use 
history of the cell by the mobile station 10, the use status of 
radio resources in the cell, the number of mobile stations 
being present in the cell, the propagation path state in the 
cell, the neighboring cell information, and the communica 
tion quality in the cell. 

[0041] Further, the cell selector 31 may set the priorities 
randomly. For example, the cell selector 31 can randomly 
determine a ?rst selection candidate from among the cells of 
Which the frequency is usable by the mobile station 10, and 
set the highest priority to the ?rst selection candidate. The 
cell selector 31 can randomly determine a second selection 
candidate and subsequent candidates, and set the priorities to 
the candidates sequentially. 

[0042] Further, the cell selector 31 may set the priorities 
by the value calculated from the folloWing Expression (1) 
using an identi?er inherent to the mobile station 10. 
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[0043] 
(1) 
[0044] (Where N=the number of cells the mobile station 
can use) 

Identi?er of the mobile station modN Expression 

[0045] As an identi?er inherent to the mobile station 10, 
for example, an IMSI (International Mobile Subscriber 
Identity) and the like can be used. The cell selector 31 stores 
a table of correspondence betWeen the calculated values of 
Expression (1) and the identi?ers (cell IDs) for identifying 
a cell in advance. Then, the cell selector 31 calculates 
Expression (1), refers to the table of correspondence based 
on the calculated value, and selects a cell having a cell ID 
corresponding to the calculated value. 

[0046] Further, the cell selector 31 can select cells to use 
by plural mobile stations 10 after data reception and set 
ratios (hereinafter, referred to as a “mobile station ratio”) of 
the mobile stations that should use respective cells to the 
selected cell. For example, the cell selector 31 can set the 
mobile station ratio of the cell 101 to 40%, that of the cell 
102 to 20%, that of the cell 103 to 30%, and that of the cell 
104 to 10%, respectively. The cell selector 31 can set a high 
mobile station ratio to a cell, Which the cell selector 31 
intends to make many mobile stations to use, for example, 
such as a cell Where available radio resources are rich, the 
number of mobile stations being present thereat is small, the 
propagation path state is good, the communication quality is 
good and the like. On the other hand, the cell selector 31 can 
set a loW mobile station ratio to a cell, in Which a feW mobile 
stations can use, for example, such as a cell Where available 
radio resources are poor, the number of mobile stations 
being present thereat is large, the propagation path state is 
not good, the communication quality is not good and the 
like. 

[0047] According to this, the radio netWork controller 30 
can make many mobile stations to use the cell that the radio 
netWork controller 30 intends to make many mobile stations 
to use, and suppress the number of mobile stations that use 
the cell in Which only a feW mobile stations can use. 
Therefore, the radio netWork controller 30 can distribute the 
mobile stations 10 appropriately. 

[0048] The cell selector 31 may select a cell for each 
mobile station 10, a cell for a group of speci?c mobile 
stations in common, or a cell for all mobile stations that have 
received the data transmitted by the MBMS or HSDPA in 
common. 

[0049] The cell selector 31 inputs information (hereinaf 
ter, referred to as “selected cell information”) about the 
selected cell into the mobile station controller 32. As 
selected cell information, for example, an identi?er for 
identifying a cell (cell ID), an identi?er of a base station that 
covers the cell (base station ID), control information for 
receiving signals in the cell, the frequency (preferred fre 
quency) of the cell, the positional information of the cell and 
the like can be used. These kinds of information may be used 
alone or in combination. As a frequency (preferred fre 
quency) of the cell, for example, an absolute value of the 
frequency of the selected cell (2.0 GHZ etc.), or a relative 
value of the frequency of the selected cell (the offset value 
of the frequency of the selected cell from the in-use fre 
quency etc.) can be used. Further, the selected cell informa 
tion can include the priorities, the mobile station ratio and 
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the like. The cell selector 31 inputs the neighboring cell 
information as Well into the mobile station controller 32. The 
preferred frequency speci?ed for the mobile station 10 is 
particularly referred to as “preferred frequency information” 
in the selected cell information. 

[0050] The mobile station controller 32 controls the 
mobile station 10 to communicate by radio using the cell 
selected by the cell selector 31 after the data reception. The 
mobile station controller 32 generates a control signal for 
notifying the mobile station 10 of the selected cell and 
transmits the control signal to the mobile station 10 via the 
transmitter/receiver 33. In this manner, the mobile station 
controller 32 noti?es the mobile station 10 of the selected 
cell and controls the mobile station 10. 

[0051] The mobile station controller 32 generates a control 
signal by using the selected cell information obtained from 
the cell selector 31. The mobile station controller 32 gen 
erates, for example, a control signal including the selected 
cell information, Which is transmitted through radio chan 
nels such as a dedicated channel that is individual for each 
mobile station 10, a common channel for the plural mobile 
stations 10 in common, and a broadcast channel. 

[0052] The mobile station controller 32 can, for eXample, 
generate an MCCH signal 1 including the selected cell 
information 1a as shoWn in FIG. 5A. The MCCH signal 1 
is a control signal regarding the MBMS transmitted through 
the MCCH. The mobile station controller 32 may generate 
a BCCH signal 2 including the selected cell information 1a 
as shoWn in FIG. 5B. The BCCH signal 2 is a control signal 
transmitted through a control channel called a BCCH 
(Broadcast Control CHannel). Alternatively, the mobile sta 
tion controller 32 may generate a control signal including 
the selected cell information transmitted through the control 
channel of the HSDPA. The mobile station controller 32 may 
generate the control signal including the neighboring cell 
information. 

[0053] In addition, When the cell selector 31 selects s a 
frequency of the cell to use by the mobile station 10 after the 
data reception, the mobile station controller 32 can control 
the mobile station 10 to communicate by radio using the cell 
of the selected frequency after data reception by notifying 
the mobile station of the preferred frequency information 
including the speci?ed preferred frequency as the selected 
cell information. In this case, the mobile station controller 
32 may generate a control signal including the preferred 
frequency information as the selected cell information. 

[0054] The mobile station controller 32 carries out a 
mapping of the generated control signal onto the corre 
sponding radio channel. The mobile station controller 32 
inputs the generated control signal into the transmitter/ 
receiver 33 and causes the transmitter/receiver 33 to transmit 
it to the mobile station 10. The transmitter/receiver 33 
transmits the control signal obtained from the mobile station 
controller 32 to the mobile station 10 in accordance With an 
instruction by the mobile station controller 32. The mobile 
station controller 32 noti?es the mobile station 10 of the 
selected cell information by making the transmitter/receiver 
33 to transmit the control signal including the selected cell 
information to the mobile station 10 at either timing, that is, 
in a standby state before data reception, during data recep 
tion, or after data reception. In this manner, the mobile 
station controller 32 can easily control the mobile station 10 
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to use the selected cell after data reception by transmitting 
the control signal including the selected cell information 
about the cell, Which should be used after data reception, to 
the mobile station 10. 

[0055] As shoWn in FIG. 6, the mobile station 10 includes 
a communication controller 11 and a radio communication 
unit 12. The radio communication unit 12 communicates by 
radio With the base station 20. The radio communication unit 
12 receives a control signal including the selected cell 
information transmitted from the radio netWork controller 30 
via the base station 20. The radio communication unit 12 
inputs the received control signal into the communication 
controller 11. The radio communication unit 12 communi 
cates by radio under the control by the communication 
controller 11. 

[0056] The communication controller 11 selects a cell to 
use after data reception, and controls the radio communica 
tion unit 12 to communicate by radio using the selected cell 
after data reception. The communication controller 11 can 
select a cell to use based on the selection result of the cell 
to use after data reception by the radio netWork controller 
30. In this case, the communication controller 11 controls 
the radio communication unit 12 based on the control signal 
notifying the selected cell from the radio netWork controller 
30. Due to this, the mobile station 10 can easily control by 
using the selection result from the radio netWork controller 
30. 

[0057] The communication controller 11 obtains the con 
trol signal from the radio communication unit 12. The 
communication controller 11 obtains the selected cell infor 
mation from the control signal as the selection result. When 
the number of the cell speci?ed by the selected cell infor 
mation is one, the communication controller 11 determines 
that the above cell is a cell to use after data reception. When 
the number of the cell speci?ed by the selected cell infor 
mation is plural, the communication controller 11 can select 
a cell to use after data reception from among the plural cells 
selected by the radio netWork controller 30 based on at least 
one of the use history of the cell, the use status of radio 
resources in the cell, the number of mobile stations being 
present in the cell, the propagation path state in the cell, the 
neighboring cell information about the cell neighboring the 
cell to use at data reception, and the communication quality 
in the cell. Due to this, the mobile stations 10 can be more 
appropriately distributed in consideration of these kinds of 
the information and more effectively utiliZe the radio 
resources. The communication controller 11 also can ran 
domly select a cell to use from among the noti?ed cell 
candidates. This enables the control load of the mobile 
station 10 to be reduced. 

[0058] The communication controller 11 can request the 
base station 20 via the radio communication unit 12 to notify 
the use history of the cell, the use status of radio resources 
in the cell, the number of mobile stations being present in the 
cell, the propagation path state in the cell, the communica 
tion quality in the cell and the like. The communication 
controller 11 can obtain the neighboring cell information 
from the control signal from the radio netWork controller 30. 

[0059] When the priorities of the cell are included in the 
selected cell information, the communication controller 11 
can select a cell to use in accordance With the priorities. For 
eXample, the communication controller 11 determines 
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required values for the use status of radio resources in the 
cell, the number of mobile stations being present in the cell, 
the propagation path state in the cell, the communication 
quality in the cell, etc in advance. Then the communication 
controller 11 con?rms Whether or not the use status of the 
radio resources in the cell, the number of mobile stations 
being present in the cell, the propagation path state in the 
cell, the communication quality in the cell, etc., satisfy the 
required values, in order of the priorities. At the point that a 
cell satisfying the required values has been detected, the 
communication controller 11 selects the above cell as a cell 
to use. 

[0060] For example, When the cell using the frequency 
FAl and the cell using the frequency FA2 are noti?ed as 
candidates for a cell to use after data reception and the cell 
using the frequency FAl having a higher priority than the 
cell using the frequency FA2, the communication controller 
11 ?rst checks the communication quality etc. in the cell of 
the frequency FAl. If the cell of the frequency FAl satis?es 
the required value, the communication controller 11 selects 
the cell of the frequency FAl. On the other hand, if the cell 
of the frequency FAl does not satisfy the required value, the 
communication controller 11 checks the cell of the fre 
quency FA2. 

[0061] When the mobile station ratios are included in the 
selected cell information, i.e., the selection result by the 
radio netWork controller 30 includes cells to use by the 
mobile stations 10 after data reception and ratios (mobile 
station ratios) of the mobile stations 10 using respective 
cells, the communication controller 11 can select a cell to 
use after data reception based on the mobile station ratios. 
The communication controller 11 can preferentially select a 
cell having a higher mobile station ratio. As a result, the 
mobile station 10 can use the cell having a high mobile 
station ratio as frequently as possible, Which the radio 
netWork controller 30 intends to cause many mobile stations 
to use, and does not use the cell having a loW mobile station 
ratio if possible, Which is usable by only a feW mobile 
stations. Therefore, the mobile stations 10 can be distributed 
properly. 

[0062] In addition, When the selected cell information is 
preferred frequency information, i.e., the selection result by 
the radio netWork controller 30 includes a frequency of the 
cell to use by the mobile station 10 after data reception, the 
communication controller 11 can select the cell of the 
preferred frequency speci?ed by the preferred frequency 
information as the cell to use after data reception. When the 
preferred frequency is not speci?ed, the communication 
controller 11 may select the cell to use from all frequencies. 

[0063] The communication controller 11 may select a cell 
Without using the selection result by the radio netWork 
controller 30. For example, the communication controller 11 
can determine a cell to use after data reception based on at 
least one of the use history of the cell, the use status of radio 
resources in the cell, the number of mobile stations being 
present in the cell, the propagation path state in the cell, the 
neighboring cell information, and the communication qual 
ity in the cell. For example, the communication controller 11 
can select a cell of Which the frequency is the same as that 
of the cell used just before the data reception as a cell to use 
after data reception. Due to this, the mobile station 10 can 
return the frequency, Which the mobile station 10 used just 
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before the data reception. For example, the communication 
controller 11 can select a cell, Which has the same frequency 
as that of the cell used just before data reception and is 
usable at the current position of the mobile station 10, as a 
cell to use after data reception. The communication control 
ler 11 also can randomly select a cell. This enables the 
control load of the mobile station 10 to be reduced. 

[0064] When the number of the cells speci?ed by the 
selected cell information is plural, or the cell is selected 
Without using the selection result by the radio netWork 
controller 30, the communication controller 11 may set the 
priority of the cell by itself. The communication controller 
11 can set the priority based on at least one of the use history 
of the cell, the use status of radio resources in the cell, the 
number of mobile stations being present in the cell, the 
propagation path state in the cell, the neighboring cell 
information, and the communication quality in the cell. 

[0065] Alternatively, the communication controller 11 
may set the priority randomly. For example, the communi 
cation controller 11 can randomly determine a ?rst selection 
candidate from among the cells of the frequency that the 
mobile station 10 can use and to give the highest priority to 
the ?rst selection candidate. The communication controller 
11 can randomly determine a second selection candidate and 
subsequent candidates, and set the priorities to the candi 
dates sequentially. Further, the cell communication control 
ler 11 may set the priorities by the value calculated from the 
above-mentioned Expression (1) using the identi?er inher 
ent to the mobile station 10. In this case, the communication 
controller 11 stores a table of correspondence betWeen the 
values calculated by Expression (1) and the cell IDs in 
advance. 

[0066] The case Where the communication controller 11 
sets the priorities to the cells in the order of the cell of the 
frequency FA3, the cell of the frequency FA2, the cell of the 
frequency FA4, and the cell of the frequency FAl by using 
any one of the methods described above, that is, the case 
Where the highest priority is set to the cell of the frequency 
PAS and the loWest priority is set to the cell of the frequency 
FAl, is explained. 

[0067] First, the communication controller 11 checks the 
communication quality, the propagation path state, etc., of 
the cell of the frequency FA3 having the highest priority and 
determines Whether or not the cell of the frequency FA3 
satis?es the required value. When the required value is 
satis?ed, the communication controller 11 selects the cell of 
the frequency FA3. On the other hand, if the required value 
is not satis?ed, the communication controller 11 determines 
Whether or not the cell of the frequency FA2 having the 
second highest priority satis?es the required value similarly. 
In this manner, the communication controller 11 continues to 
check the state of the cells in the set priority order until the 
cell of the frequency that satis?es the required value is 
found. 

[0068] The communication controller 11 controls the radio 
communication unit 12 to start a standby or start transmis 
sion and reception of neW data after data reception by using 
the selected cell. The communication controller 11 prefer 
ably selects a cell to use after at least one of the reception of 
the data by the broadcast, the reception of the data by the 
multicast, and the reception of the data transmitted by the 
high speed doWnlink packet access. 
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[0069] For example, as shown in FIG. 3, the mobile 
station 10 receives the data provided by the MBMS in the 
cell 104 by using the frequency FA4. When having selected, 
for example, the cell 103 as a cell to use after data reception 
by the MBMS, the communication controller 11 instructs the 
radio communication unit 12 to carry out a frequency 
handover to the frequency FA3. The radio communication 
unit 12 connects to the base station 20 that covers the cell 
103 of the frequency FA3 and starts radio communication 
using the frequency FA3. 

[0070] Due to this, as shoWn in FIG. 7, for example, after 
the data reception by the MBMS, the several mobile stations 
10 (mobile stations circled by the dotted line in FIG. 7) 
sWitch their cells from the cell 104 to the cell 103 or the cell 
101 for use, thus making the distribution possible. The cell 
selector 31 of the radio netWork controller 30 or the com 
munication controller 11 of the mobile station 10 selects a 
cell that the mobile station 10 uses after data reception so 
that traf?c does not concentrate on one cell but the mobile 
stations 10 are distributed to each cell as shoWn in FIG. 7. 

(Mobile Communication Method) 
[0071] Next, the mobile communication method in the 
mobile communication system 100 is explained. FIG. 8 
shoWs the operation procedure of the radio netWork con 
troller 30. The radio netWork controller 30 selects a cell to 
use by the mobile station 10 after data reception (S101). The 
radio netWork controller 30 generates a control signal 
including the selected cell information (S102). The radio 
netWork controller 30 transmits the generated control signal 
to the mobile station 10 via the base station 20 (S103). 

[0072] FIG. 9 shoWs the operation procedure of the 
mobile station 10. The mobile station 10 receives the control 
signal from the radio netWork controller 30 via the base 
station 20 (S201). The mobile station 10 selects a cell to use 
after data reception by using the cell selection information 
included in the received control signal (S202). After the data 
reception, the mobile station 10 starts a standby or starts 
transmission and reception of neW data using the selected 
cell (S203). The mobile station 10 may omit the step (S201) 
and select a cell in its oWn Way. 

[0073] According to the mobile communication system 
100, the radio netWork controller 30, the mobile station 10, 
and the mobile communication method described above, the 
radio netWork controller 30 can select a cell that the mobile 
station 10 is made to use after data reception and to cause the 
mobile station to use the selected cell after data reception. 
Further, the mobile station 10 can select a cell to use after 
data reception, and communicate by radio using the selected 
cell after data reception. Therefore, it is possible to distribute 
the mobile stations 10 to plural cells after data reception, to 
prevent the traf?c from concentrating, and to utiliZe the radio 
resources effectively. For example, When the mobile station 
10 receives data transmitted using a speci?c frequency or 
data transmitted to a mobile station located in a speci?c 
position like a case of receiving data by the MBMS or of 
receiving data by the HSDPA, the mobile stations 10 con 
centrating on a speci?c frequency or position can be dis 
tributed as evenly as possible to the cells of different 
frequencies or positions after data reception. Therefore, the 
traf?c can be prevented from slanting to a speci?c frequency 
or position and an effective use of the radio resources can be 
expected. 
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MODIFICATION EXAMPLE 

[0074] Although the inventions have been described 
above by reference to certain embodiments of the inven 
tions, the inventions are not limited to the embodiments 
described above. Modi?cations and variations of the 
embodiments described above Will occur to those skilled in 
the art, in light of the above teachings. For example, a radio 
netWork controller 230 shoWn in FIG. 10 may be used. The 
radio netWork controller 230 includes a cell information 
storage unit 34, a cell selector 231, the mobile station 
controller 32, and the transmitter/receiver 33. The cell 
information storage unit 34 stores the use history of the cell 
relating to each mobile station 10. In this case, the cell 
selector 231 refers to the cell information storage unit 34 and 
selects the cell to use after data reception using the use 
history of the cell stored in the ell information storage unit 
34. Due to this, the radio netWork controller 30 can easily 
select the cell using the use history. The cell selector 231 
stores the use history obtained from the base station 20 in the 
cell information storage unit 34. 

[0075] Alternatively, a mobile station 210 shoWn in FIG. 
11 may be used. The mobile station 210 includes a cell 
information storage unit 13, a communication controller 
211, and the radio communication unit 12. The cell infor 
mation storage unit 13 stores the use history of the cell of the 
mobile station 210 itself. In this case, the communication 
controller 211 can refer to the cell information storage unit 
13 and select a cell to use after data reception. The com 
munication controller 211 stores the use history of the 
mobile station 210 itself in the cell information storage unit 
13. Due to this, the mobile station 210 can refer to the cell 
information storage unit 13 and select a cell in its oWn Way. 
The cell information storage units 34 and 13 may store 
information other than the use history obtained from the 
base station 20. 

[0076] Further, the cell selector 31 may select a cell of the 
frequency other than the banned frequency as a cell to use 
after data reception, by determining the banned frequency. 
The banned frequency is a frequency, Which the mobile 
station is banned from using after data reception. In this 
case, the mobile station controller 32 can control the mobile 
station 10 to communicate by radio using the cell of the 
frequency other than the banned frequency after data recep 
tion by notifying the mobile station 10 of the banned 
frequency. 

[0077] Due to this, the radio netWork controller 30 can 
determine the banned frequency that the mobile station 10 is 
banned from using after data reception, and to cause the 
mobile station 10 to use the cell of the frequency other than 
the banned frequency. Therefore, the radio netWork control 
ler 30 can distribute the mobile stations 10 to the cell of the 
frequency other than the frequency, Which the radio netWork 
controller 30 intends to cause the mobile stations 10 not to 
use after data reception, prevent the traf?c from concentrat 
ing, and effectively utiliZe the radio resources. The cell 
selector 31 can, for example, determine the banned fre 
quency based on the use status of the frequencies. For 
example, the mobile station control section 32 can generate 
the control signals such as the MCCH signal and the BCCH 
signal including the banned frequency and notify the mobile 
station 10 of the banned frequency in the same manner as the 
case of notifying the cell selection information. 
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[0078] In this case, the communication controller 11 of the 
mobile station 10 can select a cell of the frequency other 
than the banned frequency determined by the radio netWork 
controller 30 as a cell to use after data reception. Due to this, 
the mobile stations 10 can be distributed to the cell of the 
frequency other than frequencies that the radio netWork 
controller 30 intends to cause the mobile stations 10 not to 
use. The communication controller 11 obtains the control 
signal including the banned frequency in the same manner as 
the case of the cell selection information. Then, the com 
munication controller 11 can select a cell of the frequency 
other than the banned frequency included in the control 
signal as a cell to use. 

What is claimed is: 
1. A radio netWork controller comprising: 

a cell selector con?gured to select a cell to use by a mobile 
station after data reception; and 

a mobile station controller con?gured to control the 
mobile station to communicate by radio using the cell 
selected by the cell selector after the data reception. 

2. The radio netWork controller according to claim 1, 
Wherein 

the cell selector selects a frequency of the cell to use after 
the data reception, and 

the mobile station controller controls the mobile station to 
communicate by radio using the cell of the frequency 
after the data reception 

3. The radio netWork controller according to claim 1, 
Wherein the mobile station controller generates a control 
signal for notifying the mobile station of a selected cell. 

4. The radio netWork controller according to claim 1, 
Wherein the cell selector selects cells to use by mobile 
stations after the data reception, and sets ratios of the mobile 
stations using respective cells to selected cells. 

5. The radio netWork controller according to claim 1, 
Wherein the cell selector selects the cell to use after the data 
reception based on at least one of a use history of the cell by 
the mobile station, a use status of radio resources in the cell, 
the number of mobile stations being present in the cell, a 
propagation path state in the cell, neighboring cell informa 
tion about the cell neighboring the cell the mobile station 
uses at the data reception, and communication quality in the 
cell. 

6. The radio netWork controller according to claim 5, 
Wherein the cell selector selects a cell of a frequency, Which 
the mobile station used just before the data reception as the 
cell to use after the data reception. 

7. The radio netWork controller according to claim 5, 
further comprising: 

a cell information storage unit con?gured to store the use 
history of the cell, Wherein 

the cell selector selects the cell to use after the data 
reception by referring to the cell information storage 
unit. 

8. The radio netWork controller according to claim 1, 
Wherein the cell selector selects the cell to use after the data 
reception randomly. 
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9. The radio netWork controller according to claim 1, 
Wherein 

the cell selector selects a cell of a frequency other than a 
banned frequency, Which the mobile station is banned 
from using, as the cell to use after the data reception by 
determining the banned frequency, and 

the mobile station controller controls the mobile station to 
communicate by radio using the cell of the frequency 
other than the banned frequency after the data recep 
tion, by notifying the mobile station of the banned 
frequency. 

10. The radio netWork controller according to claim 1, 
Wherein the cell selector selects the cell to use after at least 
one of reception of data by broadcast, reception of data by 
multicast, and reception of data transmitted by a high speed 
doWnlink packet access. 

11. A mobile station comprising: 

a radio communication unit con?gured to communicate 
by radio; and 

a communication controller con?gured to select a cell to 
use after data reception and control the radio commu 
nication unit to communicate by radio using a selected 
cell after the data reception. 

12. The mobile station according to claim 11, Wherein the 
communication controller selects the cell to use after the 
data reception based on a selection result of the cell to use 
after the data reception by a radio netWork controller. 

13. The mobile station according to claim 12, Wherein 

the selection result includes a frequency of the cell to use 
after the data reception, and 

the communication controller selects the cell of the fre 
quency as the cell to use after the data reception. 

14. The mobile station according to claim 12, Wherein, 

the selection result includes cells to use by mobile stations 
after the data reception and ratios of the mobile stations 
using respective cells, and 

the communication controller selects the cell to use after 
the data reception based on the ratios of the mobile 
stations. 

15. The mobile station according to claim 11, Wherein the 
communication controller selects the cell to use after the 
data reception based on at least one of a use history of the 
cell, a use status of radio resources in the cell, the number 
of mobile stations being present in the cell, a propagation 
path state in the cell, neighboring cell information about the 
cell neighboring the cell to use at the data reception, and 
communication quality in the cell. 

16. The mobile station according to claim 15, Wherein the 
communication controller selects a cell of a frequency used 
just before the data reception as the cell to use after the data 
reception. 

17. The mobile station according to claim 15, further 
comprising: 

a cell information storage unit con?gured to store the use 
history of the cell, Wherein 

the communication controller selects the cell to use after 
the data reception by referring to the cell information 
storage unit. 

18. The mobile station according to claim 11, Wherein the 
communication controller selects the cell to use after the 
data reception randomly. 
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19. The mobile station according to claim 11, wherein the 
communication controller selects a cell of a frequency other 

than a banned frequency, Which the mobile station is banned 

from using and is determined by the radio netWork control 
ler, as the cell to use after the data reception 

20. The mobile station according to claim 11, Wherein the 
communication controller selects the cell to use after at least 

one of reception of data by broadcast, reception of data by 
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multicast, and reception of data transmitted by a high speed 
doWnlink packet access. 

21. A mobile communication method comprising: 

selecting a cell to use by a mobile station after data 
reception; and 

communicating by radio using a selected cell after the 
data reception by the mobile station. 

* * * * * 


