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DATA COMMUNICATIONS METHOD AND
MOBILE COMMUNICATIONS SYSTEM

TECHNICAL FIELD

[0001] The present invention relates to a mobile communi-
cations system in which a base station performs radio com-
munications with a plurality of mobile terminals, and particu-
larly to a data communications method and a mobile
communications system for providing multimedia multicast/
broadcast service to the mobile terminals.

BACKGROUND ART

[0002] Among the so-called third generation communica-
tions schemes, commercial service of a W-CDMA (Wide-
band Code division Multiple Access) scheme has started from
2001 in Japan. In addition, HSDPA (High Speed Downlink
Packet Access) service is scheduled to start which imple-
ments higher speed data transmission using a downlink by
adding a channel (HS-DSCH: High Speed-Downlink Shared
Channel) for packet transmission to the downlink (individual
data channel and individual control channel). Furthermore, to
further speed up uplink data transmission, an HSUPA (High
Speed Uplink Packet Access) scheme has been proposed and
investigated. The W-CDMA is a communications scheme
determined by 3GPP (3rd Generation Partnership Project), a
standardization organization of mobile communications sys-
tems, and specifications of a sixth release version have been
arranged at present.

[0003] In addition, as communications schemes other than
the W-CDMA, 3GPP investigates new communications
schemes referred to as “Long Term Evolution” (LTE) for
radio sections and “System Architecture Evolution” (SAE)
for the total system configuration including a core network. In
LTE, an access scheme, radio channel configuration and pro-
tocol differ from those of the current W-CDMA (HSDPA/
HSUPA). For example, as for the access scheme, although
W-CDMA employs CDMA (Code Division Multiple
Access), LTE uses OFDM (Orthogonal FrequencyDivision-
Multiplexing) in the downlink, and SC-FDMA (Single Car-
rier Frequency Division Multiple Access) in the uplink direc-
tion. In addition, as for a bandwidth, although W-CDMA is 5
MHz, LTE can use 1.25/2.5/5/10/15/20 MHz. Besides, LTE
does notemploy circuit switching as W-CDMA does, but uses
only a packet communications scheme.

[0004] Since LTE employs a new core network different
from the core network (GPRS) of W-CDMA to construct a
communications system, it is defined as a radio access net-
work independent of a W-CDMA network. Accordingly, to
distinguish from the W-CDMA communications system, in
the LTE communications system, a base station for perform-
ing communications with a mobile terminal UE (User Equip-
ment) is called eNB (E-UTRAN NodeB), and a base station
controller (Radio Network Controller) for transferring con-
trol data and user data between it and a plurality of base
stations is called aGW (Access Gateway). The multimedia
multicast/broadcast service carried out by the LTE commu-
nications system is referred to as E-MBMS (Evolved Multi-
media Broadcast Multicast Service), and transmits masses of
broadcasting contents such as news, weather forecasts and
mobile broadcasting to a plurality of mobile terminals. It is
also referred to as point to multipoint service. Abase station
transmits E-MBMS data to mobile terminals by mapping the
E-MBMS data on a DL-SCH (Downlink Shared Channel) or
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on an MCH (Multicast Channel). In addition, LTE provides
not only broadcast communications service, but also commu-
nications service to each mobile terminal of the plurality of
mobile terminals. The communications service for the indi-
vidual mobile terminals is referred to as Unicast service.
Since LTE differs from W-CDMA in that it does not have
individual channels (Dedicated Channel and Dedicated
Physical Channel) for the individual mobile terminals in the
transport channel and physical channel, the data transmission
to the individual mobile terminals is carried out through a
shared channel.

[0005] Patent Document 1 discloses a method by which a
mobile terminal that is receiving broadcast service processes
point to point communications such as telephone speech con-
versation in a cdma 2000 communications system. In addi-
tion, Non-Patent Document 1 prescribes in an LTE system
that the minimum capability of the receivable bandwidth of a
mobile terminal is 10 MHz, and the bandwidth of a base
station is variable up to the maximum of 20 MHz (that is,
1.25/2.5/5/10/20 MHz). Furthermore, Non-Patent Document
2 discloses a processing procedure of the eNodeB performed
according to information transmitted from a mobile terminal
to indicate the necessity of receiving E-MBMS service. How-
ever, Non-Patent Document 2 does not disclose a detailed
procedure for receiving both the E-MBMS service and Uni-
cast service simultaneously.

[0006] Besides, Non-Patent Document 3 discloses a tech-
nique of transmitting a paging message and broadcast infor-
mation for achieving low power consumption of a mobile
terminal. However, it does not disclose a problem proper to
the LTE in that the receivable bandwidth of the mobile termi-
nal becomes narrower than the bandwidth the base station
uses. In addition, it does not disclose the relationship between
the position on the frequency axis and a paging message.
Non-Patent Document 4 discloses a transmission method ofa
PCH focusing on the UE position on the frequency axis. In
addition, it discloses a technique of transmitting a paging
indicator to the position side of the mobile terminal. However,
it does not disclose any problems arising when the mobile
terminal that is receiving E-MBMS service receives informa-
tion used for incoming call processing (such as paging mes-
sage and paging indicator), and the solving method thereof.

[0007] Patent Document 1: W0O2004/71125.

[0008] Non-Patent Document 1: 3GPP TR25.912 V7.1.0.
[0009] Non-Patent Document 2: 3GPP R2-61319.

[0010] Non-Patent Document 3: 3GPP R1-61772.

[0011] Non-Patent Document 4: 3GPP R1-61683

DISCLOSURE OF THE INVENTION

Problems to be Solved by the Present Invention

[0012] In the conventional technique (UTRAN system),
however, the bandwidth is determined at 5 MHz uniformly for
both the mobile terminal and base station. In contrast with
this, in the LTE system, the receivable bandwidth of the
mobile terminal is set at 10 MHz at minimum, and the band-
width of the base station is set at 20 MHz at maximum. In
other words, it is not always necessary for the mobile terminal
to have the receivable bandwidth of 20 MHz. Thus, the mobile
terminal with the receivable bandwidth of 10 MHz cannot
receive content of the E-MBMS service transmitted from the
base station using a frequency band of 20 MHz.

[0013] Furthermore, specifications of the LTE mobile ter-
minal are decided on a plan to make use of both the E-MBMS
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service and individual data communications (Unicast) ser-
vice. However, if the mobile terminal does not have enough
processing capability of hardware and software, it sometimes
cannot receive the E-MBMS data and Unicast data simulta-
neously. Beside, to receive the Unicast data, the mobile ter-
minal must receive the information (paging message, paging
indicator and the like) used for the incoming call processing
(paging). However, a method of receiving the information
used for the incoming call processing during E-MBMS recep-
tion is not specified.

Means for Solving the Problems

[0014] The present invention is provided to solve the fore-
going problems, and in a data communications method
executed in a communications system including a base station
capable of altering a frequency bandwidth which is used for
transmitting broadcast data for providing point-to-multipoint
broadcasting communications service and which is used for
transmitting individual communications data for providing
point-to-point individual communications service, and a
mobile terminal capable of altering a receivable bandwidth
which is used for receiving at least the broadcast data and the
individual communications data transmitted from the base
station, decision processing of making a decision as to
whether the mobile terminal can receive reception-desired
content it desires to receive among contents provided by the
broadcasting communications service is executed in accor-
dance with a frequency occupying bandwidth used for trans-
mitting the reception-desired content.

[0015] According to the present invention, in a mobile com-
munications system including a base station capable of alter-
ing a frequency bandwidth which is used for transmitting
broadcast data for providing point-to-multipoint broadcast-
ing communications service and which is used for transmit-
ting individual communications data for providing point-to-
point individual communications service, and a mobile
terminal capable of altering a receivable bandwidth which is
used for receiving at least the broadcast data and the indi-
vidual communications data transmitted from the base sta-
tion, the mobile terminal makes a decision as to whether the
mobile terminal can receive reception-desired content it
desires to receive among contents provided by the broadcast-
ing communications service in accordance with a frequency
occupying bandwidth used for transmitting the reception-
desired content.

Advantages of the Present Invention

[0016] According to the present invention, in the data com-
munications method performed in the communications sys-
tem including a base station capable of altering a frequency
bandwidth which is used for transmitting broadcast data for
providing point-to-multipoint broadcasting communications
service and which is used for transmitting individual commu-
nications data for providing point-to-point individual com-
munications service, and a mobile terminal capable of alter-
ing a receivable bandwidth which is used for receiving at least
the broadcast data and the individual communications data
transmitted from the base station, the decision processing of
making a decision as to whether the mobile terminal can
receive reception-desired content it desires to receive among
contents provided by the broadcasting communications ser-
vice is executed in accordance with a frequency occupying
bandwidth used for transmitting the reception-desired con-
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tent. Thus, the mobile terminal becomes able to make a deci-
sion as to whether it can receive particular E-MBMS content
considering its own UE position.

[0017] According to the present invention, in the mobile
communications system including a base station capable of
altering a frequency bandwidth which is used for transmitting
broadcast data for providing point-to-multipoint broadcast-
ing communications service and which is used for transmit-
ting individual communications data for providing point-to-
point individual communications service, and a mobile
terminal capable of altering a receivable bandwidth which is
used for receiving at least the broadcast data and the indi-
vidual communications data transmitted from the base sta-
tion, the mobile terminal makes a decision as to whether the
mobile terminal can receive reception-desired content it
desires to receive among contents provided by the broadcast-
ing communications service in accordance with a frequency
occupying bandwidth used for transmitting the reception-
desired content. Thus, the mobile terminal becomes able to
make a decision as to whether it can receive particular
E-MBMS content considering its own UE position.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018] FIG. 1 is a diagram showing a configuration of a
mobile communications system in LTE;

[0019] FIG. 2 is a diagram showing an arrangement of
channels used in an LTE communications system;

[0020] FIG. 3is ablock diagram showing a configuration of
a mobile terminal,

[0021] FIG. 4is ablock diagram showing a configuration of
a base station;
[0022] FIG. 5 is a diagram showing the relationship

between the bandwidth of the base station and the receivable
bandwidth of the mobile terminal;

[0023] FIG. 6 is a diagram showing an E-MBMS content
table distributed to the mobile terminal;

[0024] FIG. 7 is a diagram showing positions on a fre-
quency axis assigned to E-MBMS service;

[0025] FIG. 81isaflowchart for explaining processing of the
mobile terminal that makes a decision as to whether the
E-MBMS service is receivable or not;

[0026] FIG. 9 is a flowchart for explaining the processing
content shown in FIG. 8 in more detail;

[0027] FIG. 10 is a diagram showing UE capability infor-
mation on the mobile terminal, to which a network side refers;
[0028] FIG. 11 is a flowchart for explaining the processing
of the base station that makes a decision as to whether the
mobile terminal can receive the E-MBMS service or not;
[0029] FIG. 12 is a flowchart for explaining the processing
of a network that makes a decision as to whether the mobile
terminal can receive the E-MBMS service or not;

[0030] FIG. 13 is a flowchart for explaining the processing
of' making a decision as to whether the mobile terminal that is
using the E-MBMS service can use Unicast service simulta-
neously or not;

[0031] FIG. 14 is a flowchart for explaining the processing
of' making a decision as to whether the mobile terminal that is
using the E-MBMS service can receive the Unicast data or
not;

[0032] FIG. 15 is a flowchart for explaining the processing
of' making a decision whether to transmit the Unicast data to
the mobile terminal that is using the E-MBMS service;
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[0033] FIG. 16 is a diagram showing resource blocks for
explaining an assignment of radio resources such as fre-
quency and time when transmitting the E-MBMS data to the
mobile terminal;

[0034] FIG. 17 is a diagram showing resource blocks for
explaining an assignment of radio resources such as fre-
quency and time when transmitting the E-MBMS data to the
mobile terminal;

[0035] FIG. 18 is a diagram showing a case incapable of
transmitting the Unicast data atan E-MBMS service position;
[0036] FIG. 19 is a diagram showing a case capable of
transmitting the Unicast data at the E-MBMS service posi-
tion;

[0037] FIG. 20 is a diagram showing resource blocks for
explaining an assignment of the radio resources such as fre-
quency and time when transmitting information used for the
incoming call processing to the mobile terminal that is receiv-
ing the E-MBMS data;

[0038] FIG. 21 is a diagram showing resource blocks for
explaining an assignment of the radio resources such as fre-
quency and time when transmitting information used for the
incoming call processing to the mobile terminal that is receiv-
ing the E-MBMS data;

[0039] FIG. 22 is a diagram showing resource blocks for
explaining an assignment of the radio resources such as fre-
quency and time when transmitting information used for the
incoming call processing to the mobile terminal that is receiv-
ing the E-MBMS data;

[0040] FIG. 23 is a diagram showing resource blocks for
explaining an assignment of the radio resources such as fre-
quency and time when transmitting information used for the
incoming call processing to the mobile terminal that is receiv-
ing the E-MBMS data;

[0041] FIG. 24 is a diagram showing resource blocks for
explaining an assignment of the radio resources such as fre-
quency and time when transmitting information used for the
incoming call processing to the mobile terminal that is receiv-
ing the E-MBMS data;

[0042] FIG. 25 is a diagram showing resource blocks for
explaining an assignment of the radio resources such as fre-
quency and time when transmitting information used for the
incoming call processing to the mobile terminal that is receiv-
ing the E-MBMS data;

[0043] FIG. 26 is a diagram showing resource blocks for
explaining an assignment of the radio resources such as fre-
quency and time when transmitting information used for the
incoming call processing to the mobile terminal that is receiv-
ing the E-MBMS data;

[0044] FIG. 27 is a flowchart for showing handover pro-
cessing for the mobile terminal that is receiving the E-MBMS
data;

[0045] FIG. 28 is a flowchart for showing handover pro-
cessing for the mobile terminal that is receiving the E-MBMS
data; and

[0046] FIG. 29 is a diagram showing resource blocks in a
handover source base station, and resource blocks in a han-
dover target base station.

EXPLANATION OF SYMBOLS

[0047] 1 aGW, 2 base station, 3 mobile terminal, 4 packet
data network, 5 service center, 6 protocol processing sec-
tion, 7 application section, 8 transmission data buffer sec-
tion, 9 encoder section, 10 modulating section, 11 fre-
quency converting section, 12 antenna, 13 demodulating
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section, 14 decoding section, 15 control section, 16 aGW
communications section, 17 other base station communi-
cations section, 18 protocol processing section, 19 trans-
mission data buffer section, 20 encoder section, 21 modu-
lating section, 22 frequency converting section, 23
antenna, 24 demodulating section, 25 decoder section, 26
control section.

BEST MODE FOR CARRYING OUT THE
INVENTION

Embodiment 1

[0048] FIG. 1 is a diagram showing a configuration of a
mobile communications system in LTE. In FIG. 1, an aGW 1
performs transmission and reception of control data and user
data with a plurality of base stations (eNodeB) 2, and each
base station 2 carries out transmission and reception of data
with a plurality of mobile terminals 3. Between the base
station 2 and mobile terminal 3, are transmitted broadcast
control information, information used for the incoming call
processing, individual control data, individual user data, and
control data and user data for E-MBMS. In addition, commu-
nications between the base stations 3 have been investigated.
The base station 2 has an uplink and downlink scheduler. The
scheduler enables the transmission and reception of the data
between the base station 2 and each mobile terminal 3, and
arranges a schedule for improving throughput of the indi-
vidual mobile terminal 3 and of the entire mobile communi-
cations system.

[0049] The E-MBMS provides broadcast point to multi-
point (P to M) communications service that transmits data
from the base station to a plurality of mobile terminals simul-
taneously. More specifically, information service such as
news and a weather forecast and masses of broadcast service
such as mobile TV have been investigated. In the E-MBMS
transmission, two types of transmission, multi-cell transmis-
sion and single-cell transmission, have been investigated. The
multi-cell transmission transmits the E-MBMS broadcast ser-
vice from a plurality of base stations at the same frequency,
thereby enabling the mobile terminal to combine the
E-MBMS data from the plurality of base stations. The
E-MBMS data is mapped onto an MCH and transmitted.
[0050] On the other hand, the single-cell transmission
transmits the same E-MBMS broadcast service only within a
single cell. In this case, the E-MBMS data is mapped onto a
DL-SCH and transmitted. In the single-cell transmission,
each base station can transmit the E-MBMS data at different
frequencies. The aGW 1 performs communications with a
service center 5 via a PDN (Packet Data Network) 4. The
service center 5 is an apparatus for keeping and distributing
contents for providing the E-MBMS service. A content pro-
vider transmits the E-MBMS data such as mobile TV broad-
casting data to the service center 5. The service center 5 stores
the E-MBMS data, and transmits the E-MBMS data to the
base stations 2 via the PDN 4 and aGW 1.

[0051] FIG. 2 is a diagram showing a channel arrangement.
FIG. 2 shows mapping between logical channels and trans-
port channels. The logical channels are classified according to
functions and logical characteristics of a transmission signal.
The transport channels are classified according to a transmis-
sion mode. The broadcast control information is put on a
BCCH (Broadcast Control Channel). The BCCH is mapped
onto a BCH (Broadcast Channel), and is transmitted from the
base station to the mobile terminal. The information used for
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the incoming call processing is put on a PCCH (Paging Con-
trol Channel). The PCCH is mapped onto a PCH (Paging
Channel), and is transmitted from the base station to the
mobile terminals within the cell. The individual control data
addressed to the individual mobile terminals is put on a
DCCH (Dedicated Control Channel).

[0052] Inaddition, the individual user data addressed to the
individual mobile terminals are put on a DTCH (Dedicated
Traffic Channel). The DCCH and DTCH are mapped onto a
DL-SCH (Downlink Shared Channel), and transmitted from
the base station to the individual mobile terminals separately.
Conversely, using a UL-SCH (Uplink Shared Channel), the
user data are transmitted from the individual mobile terminals
to the base station separately. The DL-SCH is a shared chan-
nel. The control data and user data for the E-MBMS are put on
an MCCH (Multicast Control Channel) and an MTCH (Mul-
ticast Traffic Channel), are mapped onto the DL-SCH or
MCH (Multicast Channel), respectively, and are transmitted
from the base station to the mobile terminals. A connection
request signal from each mobile terminal is transmitted from
the mobile terminal to the base station via a random access
channel (RACH).

[0053] FIG.3isablockdiagram showing a configuration of
the mobile terminal. The mobile terminal 3 carries out the
transmission processing as follows. First, control data from a
protocol processing section 6 and user data from an applica-
tion section 7 are stored in a transmission data buffer section
8. The data stored in the transmission data buffer section 8 is
delivered to an encoder section 9 to undergo encoding pro-
cessing such as error correction. Such data that is supplied
from the transmission data buffer section 8 to a modulating
section 10 directly without undergoing the encoding process-
ing can also be present. The data passing through the encod-
ing processing in the encoder section 9 is subjected to modu-
lating processing in the modulating section 10. The
modulated data is converted to a baseband signal and then
supplied to a frequency converting section 11 to be converted
to aradio transmission frequency. After that, the transmission
signal is sent from an antenna 12 to the base station 2. On the
other hand, the receiving processing of the mobile terminal 3
is performed as follows. A radio signal from the base station
2 is received by the antenna 12. The received signal is con-
verted from the radio receiving frequency to a baseband sig-
nal by the frequency converting section 11, and undergoes
demodulating processing by a demodulating section 13. The
data after the demodulation is delivered to a decoder section
14 which carries out decoding processing such as error cor-
rection. Among the decoded data, the control data is delivered
to the protocol processing section 6, and the user data is
delivered to the application section 7. A series of the trans-
mission and reception processing of the mobile terminal is
controlled by a control section 15.

[0054] FIG.4isablockdiagram showing a configuration of
the base station. The base station 2 performs the transmission
processing as follows. An aGW communications section 16
carries out data transmission and reception between the base
station 2 and the aGW 1. An other base station communica-
tions section 17 performs data transmission and reception
with another base station. The aGW communications section
16 and the other base station communications section 17 each
exchange information with a protocol processing section 18.
The control data from the protocol processing section 18 and
the user data from the aGW communications section 16 and
other base station communications section 17 are stored in the
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transmission data buffer section 19. The data stored in the
transmission data buffer section 19 are delivered to an
encoder section 20 to undergo encoding processing such as
error correction. Such data that is supplied from the transmis-
sion data buffer section 19 to a modulating section 21 directly
without undergoing the encoding processing can also be
present. The encoded data is subjected to modulating process-
ing in the modulating section 21.

[0055] The modulated data is converted to a baseband sig-
nal, and then supplied to a frequency converting section 22 to
be converted to a radio transmission frequency. After that, a
transmission signal is transmitted from an antenna 23 to one
or more mobile terminals 3. On the other hand, the base
station 2 performs the receiving processing as follows. Radio
signals from one or more mobile terminals 3 are received by
the antenna 23. A received signal is converted from the radio
receiving frequency to a baseband signal by the frequency
converting section 22, and a demodulating section 24 per-
forms demodulating processing. The demodulated data is
delivered to a decoder section 25 to undergo decoding pro-
cessing such as error correction. Among the decoded data, the
control data is delivered to the protocol processing section 18,
and the user data is delivered to the aGW communications
section 16 and other base station communications section 17.
A series of the transmission and reception processing of the
base station 2 is controlled by a control section 26.

[0056] FIG. 5 is a diagram showing the relationship
between the bandwidth of the base station and the receivable
bandwidth of the mobile terminal. In the LTE system, the
bandwidth of the base station is specified by selecting from
1.25/2.5/5/10/15/20 MHz to be used. The receivable band-
width of the mobile terminal is specified in such a manner as
to support a maximum of 20 MHz, and at least 10 MHz. When
the receivable bandwidth of the mobile terminal is less than
the bandwidth of the base station, the mobile terminal nego-
tiates with the base station, and shifts between positions, that
is, carries out processing of changing the center frequency of
the radio transmission and reception frequency. The process-
ing is referred to as retuning. FIG. 5 shows an example in
which the bandwidth of the base station is 20 MHz, and the
receivable bandwidth of the mobile terminal is 10 MHz or 20
MHz. When the receivable bandwidth of the mobile terminal
is 10 MHz, the mobile terminal cannot receive the full band at
once of the bandwidth of the base station of 20 MHz. Thus, it
performs communications using the frequency range of 10
MHz. In this case, the position of 10 MHz for performing
communications is not necessarily one, but can take a plural-
ity of positions such as positions #1, #2 and #3 in FIG. 5
depending on the manner of determining the center fre-
quency. In contrast, when the receivable bandwidth of the
mobile terminal is 20 MHz, since it equals the bandwidth of
the base station, the mobile terminal can use the full trans-
mission bandwidth of the base station. In this case, the fore-
going retuning is not necessary.

[0057] Next, the processing will be described of making a
decision as to whether the mobile terminal can receive the
E-MBMS service or not when the receivable bandwidth of the
mobile terminal 3 is 10 MHz and the bandwidth of the base
station 2 is 20 MHz. FIG. 6 is a diagram showing an E-MBMS
content table distributed to the mobile terminal. FIG. 7 is a
diagram showing positions on the frequency axis assigned to
the E-MBMS service.

[0058] When the maximum bandwidth ofthe base station is
20 MHz and the receivable bandwidth of the mobile terminal
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is 10 MHz, the mobile terminal cannot receive some
E-MBMS contents (programs) depending on a frequency
occupying bandwidth they wuse. In the conventional
W-CDMA technique, since the bandwidth of the base station
and the receivable bandwidth of the mobile terminal are both
5 MHz, any solutions of such a problem are not considered,
and the mobile terminal cannot make a decision as to whether
particular E-MBMS content is receivable. Thus, considering
the capability (receivable bandwidth) of the mobile terminal
itself, the frequency occupying bandwidths used by the indi-
vidual contents (that is, used for transmitting and receiving
the contents) are added to the E-MBMS content table distrib-
uted from the base station to the mobile terminal as param-
eters with establishing correspondence between the fre-
quency occupying bandwidths and the individual E-MBMS
contents to enable the mobile terminal to make a decision as
to whether it can receive the particular E-MBMS content. By
adding the frequency occupying bandwidths used by the indi-
vidual E-MBMS to the E-MBMS content table as the param-
eters in this way, the mobile terminal becomes able to decide
on whether it can receive the particular E-MBMS content
considering its own receivable bandwidth.

[0059] In addition, there are some cases where the
E-MBMS content includes additional Unicast service
addressed to a particular mobile terminal. For example, con-
sider a situation where a user refers to detailed information
about a product (bag) when using mail order E-MBMS con-
tent. In this case, the mobile terminal transmits uplink (mo-
bile terminal—network side) Unicast data designating “bag”
in response to user instructions. Receiving the Unicast data
transmitted from the mobile terminal, the network side trans-
mits detailed information about “bag” as downstream (net-
work side—mobile terminal) Unicast information. At this
time, the detailed information about “bag” is transmitted to
the particular user who requests it. Thus, to receive the
E-MBMS content having additional Unicast service, it is
assumed that the mobile terminal can process the E-MBMS
service and Unicast service simultaneously using its hard-
ware or software processing capability. However, the conven-
tional mobile terminal cannot decide as to whether the par-
ticular E-MBMS content has the Unicast service annexed to
them.

[0060] In view of this, considering the capability of the
mobile terminal itself (processing capability of the hardware
and software, here), a parameter (individual communications
presence or absence information) indicating whether the Uni-
cast service is annexed or not is added to the E-MBMS con-
tent table distributed from the base station to the mobile
terminal with establishing correspondence between the
parameter and the E-MBMS content to enable the mobile
terminal to decide as to whether it can receive the E-MBMS
content to which the Unicast service is annexed. Thus adding
the parameter indicating whether the Unicast service is
annexed or not to the E-MBMS content table with establish-
ing correspondence between the parameter and the E-MBMS
content makes it possible for the mobile terminal to decide on
whether it can receive the particular E-MBMS content with
considering the processing capability of itself (whether it can
receive the E-MBMS and Unicast data simultaneously).

[0061] When thebandwidth ofthe base stationis 20 MHzat
the maximum and the receivable bandwidth of the mobile
terminal is 10 MHz, the receiving position (UE position) on
the frequency axis of the mobile terminal is assumed to have
three different receiving positions as shown in FIG. 7 depend-
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ing on the method of determining the center frequency.
Accordingly, the mobile terminal with the UE position of
position 1, for example, has a problem of being unable to
receive the E-MBMS content transmitted using the frequency
band of the position 2 (E-MBMS service position). To solve
such a problem, it is preferable that the mobile terminal be
ableto decide as to whether it can receive particular E-MBMS
content or not considering the UE position and the E-MBMS
service position. Thus, to enable the mobile terminal to decide
as to whether it can receive the particular E-MBMS content,
the E-MBMS content table distributed from the base station
to the mobile terminal is designed in such a manner as to
include the E-MBMS service position that is used by each
content (that is, used for transmitting and receiving the con-
tent) as a parameter (content transmission frequency band
information) with establishing correspondence between the
E-MBMS content and the E-MBMS service position. Thus
adding the E-MBMS service position to the E-MBMS con-
tent table as the parameter, the mobile terminal becomes able
to make a decision as to whether it can receive the particular
E-MBMS content considering its own UE position.

[0062] As described above, an example of the E-MBMS
content table including the frequency occupying bandwidth,
the presence or absence of the annexed Unicast service and
the E-MBMS service position as the parameters is shown in
FIG. 6. Here, it is not always necessary for the E-MBMS
content table to include all the parameters. It can use a certain
parameter alone or certain parameters in combination. In
addition, as for the foregoing parameters, similar effects can
also be achieved by notifying the mobile terminal of them in
another way rather than adding them to the E-MBMS content
table as parameters. Furthermore, although the foregoing
description is made by way of example where the receivable
bandwidth of the mobile terminal is 10 MHz, the idea dis-
closed in the foregoing description is applicable to the com-
munications system in which the base station has a bandwidth
different from that of the mobile terminal.

[0063] Next, concrete processing of the mobile terminal
using the E-MBMS content table of FIG. 6 will be described.
FIG. 8 is a flowchart for explaining the processing of the
mobile terminal that makes a decision as to whether it can
receive the E-MBMS service. FIG. 9 is a flowchart for
explaining the processing content of FIG. 8 in more detail. At
step 1 of FIG. 8, the network such as the service center 5
transmits the E-MBMS content table to the mobile terminal 3
via the base station 2 (eNodeB), and at step 2, the mobile
terminal 3 receives the E-MBMS content table. The base
station 2 as well as the mobile terminal 3 can receive the
E-MBMS content table. The E-MBMS content table is
assumed to include part or all of the three parameters consist-
ing of the frequency occupying bandwidth, the presence or
absence of the annexed Unicast service, and the E-MBMS
service position. Alternatively, it is also possible to transmit
the parameters independently of the E-MBMS content table
rather than to transmit them in a state where they are included
in the E-MBMS content table.

[0064] The E-MBMS content table can be notified using an
MCH which is a transport channel or via a BCH or DL-SCH.
In addition, it can be mapped onto an MCCH, which is a
logical channel, or a method of notifying by mapping it onto
an IP header is conceivable. Receiving the E-MBMS con-
tents, the mobile terminal 3 selects desired E-MBMS content
to receive at step 3, and at step 4, it carries out processing of
deciding on whether it can receive the E-MBMS content
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selected. The processing at step 4 will be described later in
more detail with reference to FIG. 9. As a result of the deci-
sion at step 4, if the selected E-MBMS content is receivable,
the mobile terminal 3 transmits an E-MBMS receiving
request at step 5 to receive the E-MBMS content it desires to
receive. The processing of transmitting the receiving request
for receiving the E-MBMS content is referred to as entry. The
entry is also referred to as subscribe or activation. The
E-MBMS receiving request transmitted from the mobile ter-
minal 3 is received by the service center 5. As for the entry, not
only the service center 5 but also the base station 2 can receive
it. In addition, the mobile terminal can also transmit to the
base station 2 the counting for notifying of the start of receiv-
ing the E-MBMS content simultaneously with or indepen-
dently of the entry.

[0065] FIG. 9 is a flowchart showing the details of the
processing at step 4 of FIG. 8. At step 1 of FIG. 9, the mobile
terminal makes a decision as to whether it can receive the
desired E-MBMS content by comparing the frequency occu-
pying bandwidth of the desired E-MBMS content with the
receivable bandwidth of the mobile terminal. It makes the
decision at step 1 by referring to the frequency occupying
bandwidth, which is a parameter of FIG. 6. For example,
when the receivable bandwidth of the mobile terminal is 10
MHz, it makes a decision that it cannot receive a movie with
a content number CH3 whose frequency occupying band-
width is 20 MHz. If the mobile terminal makes a decision that
it can receive the desired E-MBMS content at step 1, it
executes step 2. Atstep 2, it makes a decision as to whether the
Unicast service is annexed to the desired E-MBMS content.
To make the decision at step 2, it refers to the presence or
absence of the annexed Unicast service, which is a parameter
of FIG. 6. If the Unicast service is annexed to the desired
E-MBMS content, step 3 is executed. On the other hand,
unless the Unicast service is annexed, step 4 is executed.

[0066] At step 2, if the Unicast service is annexed to the
desired E-MBMS content, the mobile terminal makes a deci-
sion at step 3 as to whether the E-MBMS data and the Unicast
data can be received simultaneously. This is because the
E-MBMS content having the Unicast service annexed is
absolutely meaningless unless the mobile terminal can
receive the E-MBMS data and the Unicast data simulta-
neously. The decision processing is made considering the
processing capability of the hardware and software of the
mobile terminal. As a result of the decision at step 3, if the
mobile terminal is capable of receiving the E-MBMS data and
the Unicast data simultaneously, it executes the processing at
step 4. To make the decision at step 4, the mobile terminal
refers to the E-MBMS service position, which is a parameter
of FIG. 6. For example, the mobile terminal whose UE posi-
tion is position 1 decides that it can receive a weather forecast
with the content number CH1, a live baseball broadcast with
CH2 and a mail order with CH4, whose E-MBMS service
positions are 1. As a result of executing a series of steps 1 to
4, if the mobile terminal makes a decision that it can receive
the desired E-MBMS content, the mobile terminal transmits
an E-MBMS receiving request to the network side (step 5 of
FIG. 8). On the other hand, if the mobile terminal makes a
decision that it cannot receive the desired E-MBMS content at
any one of the steps 1, 3 and 4, it makes a decision at step 4 of
FIG. 8 that the desired E-MBMS content cannot be received.

[0067] At step 4 of FIG. 9, if the mobile terminal makes a
decision from the E-MBMS service position and its own UE
position that it cannot receive the desired E-MBMS content,
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itcan decide that “it cannot receive at the current UE position”
rather than completing the processing by simply making a
decision that “it cannot receive”. In this case, to make a
request for changing the UE position to the base station, the
mobile terminal notifies the base station of a “UE position
shift request” to a desire E-MBMS service position. As a
result of negotiation between the base station and mobile
terminal, if the base station accepts the UE position shift
request, the mobile terminal changes the UE position by
shifting the center frequency by altering the set frequency of
the frequency converting section 11, thereby offering an
advantage of becoming able to receive the desired E-MBMS
content. The processing is called retuning.

[0068] As described above, when using the E-MBMS ser-
vice inthe LTE communications system where the receivable
bandwidth of the mobile terminal can differ from the band-
width of the base station, the mobile terminal itself makes a
decision as to whether it can receive the desired E-MBMS
content considering its own capability. Thus, there is no
longer any occasion for the mobile terminal to send to the
network the receiving request for the E-MBMS content it
cannot receive because of its incapability. Accordingly, it is
advantageous in terms of making the effective use of the radio
resources. In addition, when the desired E-MBMS content
cannot be received because of the difference between the UE
position of the mobile terminal and the position of the desired
E-MBMS content (E-MBMS service position), it offers an
advantage that the mobile terminal becomes able to receive
the desired E-MBMS content by transmitting the UE position
shift request to the base station.

Embodiment 2

[0069] In the embodiment 1, in the UTE communications
system where the receivable bandwidth of the mobile termi-
nal can differ from the bandwidth of the base station, the
mobile terminal itself makes a decision as to whether it can
receive the particular E-MBMS content or can receive the
E-MBMS service and Unicast service simultaneously. Thus,
to enable the mobile terminal to make the decision, the fre-
quency occupying bandwidth of the E-MBMS content and
the information on whether the Unicast service is annexed or
not are added as parameters to the E-MBMS content table to
be distributed from the network side to the mobile terminal.
However, it is not necessary for the mobile terminal to per-
form the foregoing processing by itself, but the network side
such as a base station, aGW or service center can perform it.

[0070] Next, a case will be described where the network
side such as the base station, aGW or service center performs
the processing of deciding on where the mobile terminal can
receive the E-MBMS service or not. FIG. 10 is a diagram
showing UE capability information (UE capability) transmit-
ted from the mobile terminal. When the bandwidth of the base
station 20 MHz and the receivable bandwidth of the mobile
terminal is 10 MHz, there are some occasions in which the
mobile terminal cannot receive the E-MBMS content (pro-
gram) depending on the frequency occupying bandwidth they
use. However, as to whether the mobile terminal can receive
the E-MBMS content or not, the network side cannot decide
unless it recognizes the receivable bandwidth of the mobile
terminal. Thus, the mobile terminal transmits the receivable
bandwidth to the network side such as the base station, aGW
and service center as the UE capability information (UE
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Capability) to enable the network side to decide as to whether
the mobile terminal can receive the particular E-MBMS con-
tent.

[0071] In addition, there are some cases where the Unicast
service addressed to a particular mobile terminal is added to
the E-MBMS content. However, unless the mobile terminal is
capable of processing the E-MBMS service and Unicast ser-
vice simultaneously within its hardware or software process-
ing capability, it is meaningless to transmit to such a terminal
the E-MBMS content to which the Unicast service is
annexed. The network side, however, cannot decide as to
whether the mobile terminal is capable of processing the
E-MBMS service and the Unicast service simultaneously.
Thus, the information indicating whether the mobile terminal
is capable of processing the E-MBMS service and the Unicast
service simultaneously is transmitted to the network side as
the UE capability information. In addition, as the UE capa-
bility information, it is also possible to send the UE position
(selected frequency band information) described in the
embodiment 1. The foregoing parameters (receivable band-
width, information on whether the simultaneous processing
of'the E-MBMS and Unicast is possible, and UE position) can
be notified separately from the UE capability information. In
addition, part of the foregoing parameters can be used rather
than all of them. Although the foregoing description is made
when the receivable bandwidth of the mobile terminal 10
MHz, the idea disclosed above is also applicable to the com-
munications system in which the base station and mobile
terminal have different bandwidths.

[0072] FIG. 10 is a diagram showing the UE capability
information on the mobile terminal, which the network side
refers to. The table shown in FIG. 10 includes the receivable
bandwidth, and the information indicating whether the
mobile terminal is capable of processing the E-MBMS ser-
vice and the Unicast service simultaneously (such as receiv-
ing the E-MBMS data and Unicast data simultaneously), and
the UE capability information is recorded with establishing
correspondence with the mobile terminal. The table shown in
FIG. 10 is referred to by the network side, and can be created
based on the UE capability information transmitted from the
mobile terminal to the network side. FIG. 11 is a flowchart for
explaining the processing of the base station that makes a
decision as to whether the mobile terminal can receive the
E-MBMS service. At step 1 of FIG. 11, the mobile terminal 3
transmits the UE capability information (UE Capabilities) to
the network such as the base station 2 and aGW 1. At step 2,
the base station 2 receives the UE capability information from
the mobile terminal 3. More specifically, the mobile terminal
3 notifies the base station of it in layer-3 message in accor-
dance with a protocol called RRC (Radio Resource Control).
Alternatively, a method is also conceivable which sends from
the mobile terminal to the base station by MAC (Media
Access Control) signaling. The UE capability information
transmitted at step 1 includes the receivable bandwidth and
the information on whether the mobile terminal is capable of
processing the E-MBMS service and the Unicast service
simultaneously.

[0073] At step 3, the network such as the service center 5
transmits the E-MBMS content table to the mobile terminal 3
via the base station 2 (eNodeB), for example. At step 4, the
base station 2 receives the E-MBMS content table, and at step
5, the mobile terminal 3 receives the E-MBMS content table.
Although the E-MBMS content table the mobile terminal 3
receives can include all or part of the three parameters con-
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sisting of the frequency occupying bandwidth, the informa-
tion on the presence or absence of the annexed Unicast ser-
vice and the E-MBMS service position as in the embodiment
1, this is not essential in the present embodiment. This is
because the decision processing the mobile terminal makes
by referring to the parameters in the embodiment 1 is carried
out on the network side such as the base station 2. In this case,
since the amount of information in the section (between the
base station and mobile terminal) to be transmitted as a radio
signal can be reduced, the present embodiment 2 has an
advantage in the effective use of the radio resources. More
specifically, the E-MBMS content table is sent from the net-
work to the base station 2 as a layer-3 message according to
the protocol called NBAP (NodeB Application Part), for
example.

[0074] At step 6, the mobile terminal 3 selects E-MBMS
content it desires to receive, and transmits an E-MBMS
receiving request at step 7 to receive the E-MBMS content it
desires to receive. More specifically, the mobile terminal 3
transmits the E-MBMS receiving request in terms of a layer-3
message in accordance with the protocol called RRC (Radio
Resource Control), for example. Alternatively, a method of
notifying in terms of the MAC signaling is also conceivable.
The E-MBMS receiving request transmitted from the mobile
terminal 3 is received by the base station 2 at step 8. It is
conceivable that the E-MBMS receiving request employs the
counting or entry (also referred to as Subscribe or Activation).
[0075] Atstep 9, referring to the table shown in FIG. 10, the
base station 2 makes a decision as to whether the mobile
terminal 3 is capable of receiving the desired E-MBMS con-
tent. More specifically, the base station 2 makes the decision
as to whether the mobile terminal can receive the desired
E-MBMS content considering: whether the desired
E-MBMS content involves the Unicast service; the frequency
occupying bandwidth of the desired E-MBMS content and
the receivable bandwidth of the mobile terminal; and whether
the mobile terminal can receive the E-MBMS data and the
Unicast data simultaneously. In addition, when the UE posi-
tion is notified, the base station 2 makes a decision consider-
ing the position of the E-MBMS content (E-MBMS service
position) the mobile terminal selects and the UE position.
[0076] Atstep 9 of FIG. 11, if the base station decides that
the mobile terminal 3 cannot receive the E-MBMS content
the mobile terminal 3 selects, the base station 2 transmits an
E-MBMS entry inhibiting notification to the mobile terminal
3 at step 10, and refuses the entry. On the other hand, if the
base station decides at step 9 that the mobile terminal 3 can
receive the E-MBMS content the mobile terminal 3 selects,
the base station performs the E-MBMS service start process-
ing for the mobile terminal 3. However, instead of completing
the processing by transmitting the E-MBMS entry inhibiting
notification as at step 10, the base station can make a decision
that the mobile terminal “cannot receive at the current UE
position”. In this case, the base station makes a decision as to
whether the mobile terminal can receive the desired
E-MBMS content if the base station changes the UE position.
If the mobile terminal can receive, the base station can carry
out the processing in such a manner as to match the UE
position to the E-MBMS service position (such as allowing
retuning of the mobile terminal).

[0077] Although the foregoing description is made refer-
ring to the flowchart of FIG. 11, which shows the case where
the base station 2 makes a decision as to whether a particular
mobile terminal can receive the E-MBMS service, the aGW 1
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or service center can also make the decision processing
instead of the base station 2. FIG. 12 is a flowchart for
explaining processing of the network that makes a decision as
to whether a particular mobile terminal can receive the
E-MBMS service. FIG. 12 differs in that each step the base
station 2 executes in FIG. 11 is transferred to the network.
However, since the contents of these steps are the same, their
detailed description will be omitted here.

[0078] As described above, when using the E-MBMS ser-
vice inthe LTE communications system where the receivable
bandwidth of the mobile terminal can differ from the band-
width of the base station, the base station, aGW or service
center can make a decision as to whether a particular mobile
terminal can receive the desired E-MBMS content consider-
ing the capability of the mobile terminal. In addition, when
the desired E-MBMS content cannot be received because of
the difference between the UE position of the mobile terminal
and the position of the desired E-MBMS content (E-MBMS
service position), the base station which carries out the con-
trol in such a manner as to alter the UE position of the mobile
terminal offers an advantage of being able to increase the
variations of the E-MBMS contents the mobile terminal can
utilize.

Embodiment 3

[0079] In the embodiments 1 and 2, in the LTE communi-
cations system where the receivable bandwidth of the mobile
terminal can differ from the bandwidth of the base station, the
decisions are made as to whether the mobile terminal can
receive particular E-MBMS content, and whether it can
receive the E-MBMS service and the Unicast service simul-
taneously. As for the foregoing decisions, the mobile terminal
itself makes them in the embodiment 1, whereas the base
station, aGW or service center makes them in the embodi-
ment 2. In the following, a procedure will be described in
which the mobile terminal that is receiving the E-MBMS data
(including the control information) starts receiving the Uni-
cast data such as telephone speech conversation.

[0080] FIG. 13 is a flowchart showing the processing the
mobile terminal that is using the E-MBMS service executes
for making a decision as to whether it will utilize the Unicast
service. In FIG. 13, the user sends to the base station the
priority information indicating which one of the E-MBMS
service and the Unicast service is to be used preferentially
(step 11). The base station receives the priority information
transmitted from the mobile terminal (step 12). The priority
information is sent to the base station according to the proto-
col called RRC (Radio Resource Control) as the layer-3 mes-
sage. Alternatively, a method can also be used of sending it to
the base station as the MAC (Media Access Control) signal-
ing. If an incoming call such as telephone speech conversa-
tion occurs while the mobile terminal is receiving the
E-MBMS content, control is carried out in accordance with
the priority information in such a manner as to decide whether
to give priority to receiving the E-MBMS content by refusing
the incoming call of the telephone conversation, or to suspend
receiving the E-MBMS content by accepting the arrival of the
incoming telephone speech conversation.

[0081] The mobile terminal that is receiving the E-MBMS
content recognizes that each incoming call addressed to itself
such as the telephone speech conversation occurs by receiv-
ing information (paging message or paging indicator) used
for the incoming call processing (paging). At step 1 of FIG.
13, the mobile terminal makes a decision as to whether it
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receives the information used for the incoming call process-
ing addressed to itself. If the mobile terminal receives the
information used for the incoming call processing (Yes at step
1), the mobile terminal makes a decision at step 2 as to
whether it receives the Unicast data in addition to the cur-
rently receiving E-MBMS data. The details of the decision
processing at step 2 are shown in FIG. 14. FIG. 14 is a
flowchart showing the processing of making a decision as to
whether the mobile terminal that is using the E-MBMS ser-
vice can receive the Unicast data. At step 1 of FIG. 14, the
mobile terminal makes a decision as to whether its capability
is enough for utilizing the E-MBMS service and the Unicast
service simultaneously. Ifits capability is enough (Yes at step
1), the mobile terminal makes a decision at step 2 as to
whether the user allows the simultaneous receiving of the
E-MBMS service and the Unicast service.

[0082] Ifthe user permits the simultaneous reception of the
E-MBMS service and the Unicast service (Yes at step 2), the
mobile terminal notifies the base station that it will receive the
Unicast data to use the Unicast service simultaneously with
the E-MBMS service (step 4 of FIG. 13). On the other hand,
unless the capability of the mobile terminal is enough (No at
step 1), or unless the user permits the simultaneous reception
of'the E-MBMS service and the Unicast service (No at step 2),
the mobile terminal makes a decision as to whether the setting
has been made to use the E-MBMS data preferentially
between the E-MBMS service and the Unicast service (step 3
of FIG. 13). If the setting has been made to use the E-MBMS
data preferentially (Yes at step 3), the processing refuses to
receive the new incoming Unicast data, and continues to use
the E-MBMS service (step 9). If the setting has been made to
use the Unicast service preferentially (No at step 3), the
processing of suspending receiving the E-MBMS data and the
processing of receiving the Unicast data are executed (step
10).

[0083] Atstep4ofFIG. 13,to use the E-MBMS service and
the Unicast service simultaneously, the mobile terminal noti-
fies the base station that it will receive the Unicast data, and at
step 5, the base station receives the notification transmitted
from the mobile terminal. The base station makes a decision
at step 6 as to whether to transmit the Unicast data to the
mobile terminal. The details of the decision processing at step
6 are shown in FIG. 15. FIG. 15 is a flowchart showing the
processing of making a decision whether to transmit the Uni-
cast data to the mobile terminal that is utilizing the E-MBMS
service. At step 1 of FIG. 15, to decide on whether the recep-
tion of the Unicast data is possible by retuning, the base
station makes a decision as to whether the E-MBMS service
is discontinuous transmission or not. FIG. 16 and FIG. 17 are
diagrams showing resource blocks for explaining the assign-
ment of the radio resources such as frequency and time when
transmitting the E-MBMS data to the mobile terminal. In
FIG. 16, the horizontal axis designates frequency. The band-
width of the base station is 20 MHz of A-E. The vertical axis
indicates time. When the receivable bandwidth of the mobile
terminal is 10 MHz, since it cannot receive the full band at
once of the bandwidth of the base station of 20 MHz of A-E,
it carries out the communications using the 10 MHz fre-
quency range. Depending on the manner of setting the center
frequency, position 1 (frequency band A-C and center fre-
quency F1), position 2 (frequency band C-E and center fre-
quency F2), and position 3 (frequency band B-D and center
frequency F3) in FIG. 16 can become the frequency band the
mobile terminal can receive.
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[0084] In the example shown in FIG. 16, the E-MBMS
content is assigned to the position 1 (that is, the position 1 is
the E-MBMS service position), and are transmitted discon-
tinuously on the time axis of the vertical axis. Thus, when
making the decision at step 1 of FIG. 15, if the E-MBMS
service is transmitted discontinuously as shown in FIG. 16
and the discontinuous interval ensures enough time (details
thereof will be described later) for the mobile terminal to
perform retuning, the base station decides that the mobile
terminal can receive the Unicast data assigned to a different
position by altering the UE position by shifting the center
frequency by the retuning. On the other hand, it is found in the
example shown in FIG. 17 that the E-MBMS content is
assigned to the position 1 and is transmitted continuously on
the time axis of the vertical axis. When the E-MBMS content
is transmitted continuously as shown in FIG. 17, there is no
timing of retuning and receiving the Unicast data assigned to
the different position. Accordingly, when making the deci-
sion at step 1 of FIG. 15, if the E-MBMS service is transmit-
ted continuously on the time axis as shown in FIG. 17, the
base station decides that receiving the Unicast data assigned
to the different position is impossible by the retuning. Inci-
dentally, if the E-MBMS uses the frequency band A-B and the
Unicast uses the frequency band B-C, for example, since the
frequency band B-C is included in the receivable bandwidth
of the mobile terminal A-C (10 MHz), the mobile terminal
can receive the Unicast data assigned to the frequency band
B-C simultaneously regardless of the presence or absence of
the transmission of the E-MBMS data.

[0085] The processing at step 1 can also consider an inten-
tion or capability of the mobile terminal as to whether to
perform the retuning or not. As for a concrete notification
method of the intention of the mobile terminal, the mobile
terminal notifies the base station of it in a layer-3 message
according to the protocol called RRC (Radio Resource Con-
trol). Alternatively, the mobile terminal can notify the base
station of it in MAC (Media Access Control) signaling, or a
method is conceivable of mapping onto a physical channel.
The intention or capability of the mobile terminal can be sent
as UE capability information or as another parameter. As
concrete processing content, when the E-MBMS is transmit-
ted discontinuously at step 1, the base station checks the
intention or capability of the mobile terminal. In this case, if
“retuning is not allowed (or retuning is impossible)”, a deci-
sion of “No” is made at step 1, and the processing proceeds to
step 2. If “retuning is allowed (or retuning is possible)”, a
decision of “Yes” is made at step 1, and the processing pro-
ceeds to step 4. Causing the mobile terminal to perform
retuning in a short time (in a resource block unit) will increase
the processing load of the control section 15 or frequency
converting section 11. Accordingly, considering the intention
or capability of the retuning of the mobile terminal has an
advantage.

[0086] Making a decision at step 1 that receiving the Uni-
cast data assigned to the different position is impossible
because the E-MBMS is transmitted continuously (No step
1), the base station makes a decision at step 2 whether it is
possible to assign the Unicast data to the E-MBMS service
position. FIG. 18 and FIG. 19, which are diagrams showing
the resource blocks, are diagrams showing whether the Uni-
cast data is assignable to the E-MBMS service position. FIG.
18 is a diagram showing a case where the Unicast data cannot
be assigned to the E-MBMS service position; and FIG. 19 is
a diagram showing a case where the Unicast data can be
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assigned to the E-MBMS service position. In FIG. 18, the
E-MBMS service position is the position 1 (10 MHz), that is,
the frequency band A-C of FIG. 18, and the E-MBMS content
is continuously transmitted using the frequency band A-B
(represented as 5 MHz in FIG. 18) in the position 1. In
addition, it is found that the transmission of the control data
and user data of the Unicast service is assigned to the fre-
quency band B-C in the position 1.

[0087] It is found in FIG. 18 that since only few vacant
resource blocks are present in the frequency band B-C, the
downlink transmission assigned by the scheduling is con-
gested in the frequency band of the E-MBMS service posi-
tion. In such a case, new Unicast data cannot be assigned to
the E-MBMS service position. When there are no resource
blocks in the E-MBMS service position to which the new
Unicast data is to be assigned, the base station makes a deci-
sion that the assignment of the Unicast data to the E-MBMS
service position is impossible (No at step 2). Thus, at step 7 of
FIG. 13, one of the E-MBMS service and Unicast service,
which is set to be received preferentially by the user, is started
or continued.

[0088] Ifadecisionof*“No”is madeatstep 2 of FIG. 15, the
following processing can also be executed. First processing is
to execute the E-MBMS service at a different position (in the
case of FIG. 18, D-E in the position 2, for example). This
makes both the position 1 and position 2 the E-MBMS service
position. Thus, passing through the negotiation with the base
station, the mobile terminal carries out the retuning only once
which shifts the UE position from the position 1 to the posi-
tion 2, and the processing proceeds to step 3. This enables the
mobile terminal to receive the Unicast service at the position
2 while receiving the E-MBMS service in the position 2. In
second processing, passing through the negotiation with the
base station, the mobile terminal carries out the retuning only
once which shifts to a position (position 2 in the case of FIG.
18, for example) including resource blocks to which new
Unicast data is to be assigned, and the processing proceeds to
step 3. Even in the case of multi-cell transmission, the base
station maps the E-MBMS data onto a DL-SCH and trans-
mits. Sending the scheduling information (such as frequency
and timing) about the E-MBMS data mapped onto the DL-
SCH and Unicast data from the base station to the mobile
terminal enables the mobile terminal to receive the Unicast
service at the position 2 while receiving the E-MBMS service
in the position 2. In addition, sending the scheduling infor-
mation (such as frequency and timing) from the base station
to a plurality of mobile terminals enables the mobile termi-
nals to which the information is sent to receive the E-MBMS
data mapped onto the DL-SCH at the position 2. Adding the
first processing and/or second processing has an advantage of
being able to receive the E-MBMS service and the Unicast
service simultaneously as compared with the case of advanc-
ing the processing to step 7 of FIG. 13 if the decision of “No”
is made at step 2 of FIG. 15.

[0089] On the other hand, in FIG. 19, as in FIG. 18, the
E-MBMS service position is the position 1 (10 MHz), that is,
the frequency band A-C, and the E-MBMS content is con-
tinuously transmitted using the frequency band A-B (repre-
sented as 5 MHz in FIG. 19) in the position 1. In addition, it
is found that the transmission of the control data and user data
of'the Unicast service is assigned to the frequency band B-C
in the position 1. In FIG. 19, however, since the frequency
band B-C has vacant resource blocks, the new Unicast data
can be assigned within the E-MBMS service position. When
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the E-MBMS service position includes the resource blocks to
which the new Unicast data can be assigned, a decision is
made that the assignment of the Unicast data to the E-MBMS
service position is possible (Yes at step 2), and step 3 is
executed. Conversely, if a decision is made at step 2 of FIG.
15 that that the assignment of the Unicast data to the
E-MBMS service position is impossible, the processing at
step 7 of FIG. 13 is executed. Since the processing at step 7 of
FIG. 13 is the same as the processing at step 3 of FIG. 13, the
description there of is omitted here.

[0090] When the E-MBMS uses the frequency band A-B
and the Unicast uses the frequency band B-C, even if the
E-MBMS is transmitted continuously, as long as the receiv-
able bandwidth of the mobile terminal is within A-C (10
MHz), the mobile terminal can receive the E-MBMS data and
the Unicast data to enjoy both the services. Accordingly,
when the E-MBMS is transmitted continuously at step 1 (No
at step 1), and the E-MBMS service position includes the
resource blocks to which the new Unicast data is to be
assigned at step 2 (Yes at step 2), the base station arranges a
schedule at step 3 for transmitting the Unicast data to the
mobile terminal that is receiving the E-MBMS data, and
assigns the new Unicast data to the resource blocks. In this
case, the mobile terminal can receive the E-MBMS data and
the Unicast data without altering the UE position by the
retuning. Here, the processing at step 3 of FIG. 15 corre-
sponds to the processing at step 8 of FIG. 13.

[0091] On the other hand, when making a decision at step 1
of FIG. 15 that the E-MBMS is transmitted discontinuously
and the Unicast data can be received by shifting the UE
position by the retuning (Yes at step 1), the base station makes
a decision at step 4 on whether it causes the mobile terminal
to perform retuning in practice. According to the downlink
quality information (Channel Quality Indicator) transmitted
from the mobile terminal, the base station can grasp the
frequency characteristics or quality of every frequency band
(such as A-B, B-C, C-D and D-E) of the resource blocks
shown in FIG. 16, for example. Accordingly, if the quality of
the frequency bands C-D and D-E are not good, the base
station can decide that causing the mobile terminal to receive
the Unicast data by retuning is not preferable. In addition,
when the position 2 of FIG. 16 (position other than the
E-MBMS service position) is congested, the mobile terminal
does not need to perform retuning because it will come to
schedule the Unicast data in the E-MBMS service position. At
step 4, unless the base station makes a decision that it causes
the mobile terminal to perform retuning (No at step 4), the
processing at step 2 is executed. On the other hand, if the base
station makes a decision that it causes the mobile terminal to
perform retuning (Yes at step 4), the processing at step 6 is
executed.

[0092] At step 6, the base station makes a decision as to
whether the Unicast data can be assigned to a retuning target
position. Although the base station makes a decision at step 6,
as at step 2, as to whether there are resource blocks to which
the new Unicast data is to be assigned, step 6 differs from step
2, which refers to the vacancy of the resource blocks in the
E-MBMS position, in that step 6 refers to the vacancy of the
resource blocks in the retuning target position. Inaddition, the
base station refers to the vacancy of the resource blocks in the
retuning target position at step 6 considering the time taken by
the mobile terminal to achieve the retuning.

[0093] Incidentally, the mobile terminal carries out the
retuning for altering the UE position from the position 1 to the
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position 2 by changing the reference frequency generated by
the frequency converting section 11 from F1 to F2 (FIG. 16).
However, when the frequency converting section 11 changes
the reference frequency from F1 to F2, it takes a certain period
of time to generate the retuning target frequency F2 stably.
Taking account of such characteristics of the mobile terminal,
the base station arranges the schedule considering the time
the mobile terminal takes to perform the retuning. More spe-
cifically, as shown in FIG. 16, to cause the mobile terminal
that is receiving the E-MBMS 1 at the position 1 to retune to
the position 2 to receive the Unicast 1, the base station
arranges the schedule in such a manner as to assign the newly
generated Unicast 1 to the resource block separated from the
communications timing of the E-MBMS 1 by time RT (time
necessary for the mobile terminal to perform retuning). As for
the scheduling of Unicast 2, it is also arranged in such a
manner that the Unicast 2 is assigned to the resource block
separated from the communications timing of the E-MBMS 2
by time RT. Even if there are vacant resource blocks at the
retuning target position, unless the time RT can be reserved,
the base station can make a decision that the assignment of the
Unicast data at the retuning target position is impossible, or
that the assignment is possible allowing for the quality dete-
rioration. Likewise, when retuning from the position 2 to the
position 1, the mobile terminal takes a certain period of time
for the retuning. Accordingly, the base station must carry out
the scheduling considering the time the mobile terminal takes
for the retuning.

[0094] Atstep 6, ifthe base station makes a decision that the
assignment of the Unicast data is possible at the retuning
target position (Yes at step 6), the processing at step 5 is
executed. If it makes the decision that the assignment is
impossible (No step 6), the processing at step 2 is executed. At
step 5, to transmit the Unicast data to the mobile terminal that
is receiving the E-MBMS data, the base station assigns the
newly generated Unicast data to a resource block in the posi-
tion other than the E-MBMS position and at the timing dif-
ferent from the timing of the E-MBMS data. According to
such scheduling processing executed by the base station, the
mobile terminal retunes to the E-MBMS service position for
receiving the E-MBMS data, and to the position to which the
Unicast data is assigned for receiving the Unicast data,
thereby receiving the E-MBMS data and the Unicast data at
different timing. Thus, the mobile terminal can utilize both
the E-MBMS service and Unicast service. Here, the process-
ing at step 5 of FIG. 15 corresponds to the processing at step
8 of FIG. 13. The sequence of the processing of FIG. 15 is not
necessarily the same as the sequence described above. For
example, the processing at step 2 is executed, first, and the
processing proceeds to step 3 when the decision of Yes is
made at step 2. If the decision of No is made at step 2, the
processing at step 1, step 4 and step 6 is executed, and the
processing at step 5 is performed when the decision of Yes is
made at step 6. Ifthe decision of No is made at step 1 or at step
4 or 6, the processing at step 7 of FIG. 13 is executed.

[0095] At step 1 of FIG. 13, the mobile terminal makes a
decision on whether it receives the information (such as a
paging message and a paging indicator) used for the incoming
call processing (paging). As for the information used for the
incoming call processing, the base station transmits it in the
following method so that the mobile terminal that is receiving
the E-MBMS data can receive it. This is necessary to solve the
problems peculiar to the LTE in that the mobile terminal
cannot receive the data transmitted from the base station at the
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very time at a position other than the UE position, and that the
receivable bandwidth of the mobile terminal can be narrower
than the bandwidth of the base station. FIG. 20 and FIG. 21
are diagrams showing resource blocks for explaining the
assignment of the radio resources such as frequency and time
when transmitting the information used for the incoming call
processing to the mobile terminal that is receiving the
E-MBMS data. In FIG. 20, the E-MBMS content is transmit-
ted discontinuously using the frequency band A-C (10 MHz).
In other words, the E-MBMS service position is position 1,
and the mobile terminal that is receiving the E-MBMS data
receives in the frequency band of the position 1. As for the
information used for the incoming call processing, the base
station transmits it using individual positions so that the
mobile terminal can receive it regardless of the position (UE
position, selected frequency band) the mobile terminal
selects. In the case of FIG. 20, the frequency band B-D on
which the position 1, position 2 and position 3 overlap is used
so that the information is assigned to a plurality of resource
blocks in such a manner that it is transmitted discontinuously
at timing different from the timing of the E-MBMS. Thus, the
same information is transmitted using a plurality of resource
blocks.

[0096] FIG. 21 is a diagram showing the case of transmit-
ting the E-MBMS content continuously using the frequency
band A-B. Since the E-MBMS content is transmitted continu-
ously, the base station cannot transmit the information used
for the incoming call processing with shifting the timing from
the transmission timing of the E-MBMS content. However,
since the E-MBMS content is assigned to only the frequency
band A-B in the position 1 (A-C), the information used for the
incoming call processing can be assigned to the frequency
band B-C in the position 1. In FIG. 21, as in FIG. 20, the base
station transmits the information used for the incoming call
processing using the individual positions so that the mobile
terminal can receive it regardless of the position (UE position)
the mobile terminal selects. In the case of FIG. 21, the fre-
quency band B-D on which the position 1, position 2 and
position 3 overlap is used so that the information is assigned
to the resource blocks in such a manner that it is transmitted
discontinuously at timing different from the timing of the
E-MBMS. In this case also, the information used for the same
incoming call processing is transmitted using the plurality of
resource blocks.

[0097] FIG. 22 and FIG. 23 are diagrams showing resource
blocks for explaining the assignment of the radio resources
such as frequency and time when transmitting the informa-
tion (such as a paging message and a paging indicator) used
for the incoming call processing (paging) to the mobile ter-
minal that is receiving the E-MBMS data. In FIG. 22, the
E-MBMS content is transmitted discontinuously using the
frequency band A-C (position 1). The information used for
the incoming call processing is assigned to such resource
blocks that will transmit it discontinuously at the timing dif-
ferent from the timing of the E-MBMS in the E-MBMS
service position. In FIG. 20, although the information used
for the incoming call processing is assigned to the resource
blocks in the frequency band B-D on which the position 1,
position 2 and position 3 overlap so that the mobile terminal
canreceive it regardless of the position (UE position, selected
frequency band) the mobile terminal selects, FI1G. 22 differs
in that the information used for the incoming call processing
is assigned to the E-MBMS service position. Accordingly,
being different from the cases shown in FIGS. 20 and 21, it is
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not necessary to assign the information used for the incoming
call processing to a plurality of resource blocks, and this will
contribute to the efficient use of the radio resources. FIG. 23
is a diagram showing a case where the E-MBMS content is
transmitted continuously. Since the E-MBMS content is
assigned to only the frequency band A-B in the position 1
(A-C), the information used for the incoming call processing
is assigned to the frequency band B-C in the position 1. In this
case, the mobile terminal can receive without any problem
because the receivable bandwidth thereof is 10 MHz. As FIG.
22, FIG. 23 is also characterized by assigning the information
used for the incoming call processing to the E-MBMS service
position, and has an advantage in the efficient use of the radio
resources. Although the information used for the incoming
call processing is assigned to the E-MBMS service position,
it is also conceivable to always assign the information used
for the incoming call processing to the same range on the
frequency axis as the E-MBMS content (program) the mobile
terminal is receiving in the E-MBMS service position. This
will reduce the frequency range the mobile terminal must
handle in the receiving processing, and hence is expected to
give an advantage of reducing the processing load of the
demodulating section 13 and control section 15.

[0098] FIG. 24 and FIG. 25 are diagrams showing resource
blocks for explaining the assignment of the radio resources
such as frequency and time when transmitting the informa-
tion used for the incoming call processing to the mobile
terminal that is receiving the E-MBMS data. In FIG. 24, the
E-MBMS content is transmitted discontinuously using the
frequency band A-C (position 1). Then the information used
for the incoming call processing is sent to the mobile terminal
as part of the E-MBMS content. More specifically, the infor-
mation used for the incoming call processing of the mobile
terminal that is receiving the E-MBMS service is mapped
onto an MCH (Transport Channel). The MCH will be
described below as an example of a shared channel for the
content transmission. Alternatively, the information is placed
on an MCCH (Logical Channel) or MTCH (Logical Chan-
nel). Inother words, an eNodeB carrying out the media access
control, an aGW executing the paging processing, or a higher
rank network apparatus, receiving the counting or entry (Sub-
scribe or Activation) about the E-MBMS content from the
mobile terminal, transmits the information used for the
incoming call processing of the mobile terminal that is receiv-
ing the E-MBMS service via an MCH rather than a PCH.
Alternatively, it can be transmitted via an MCCH or MTCH
rather than a PCCH. At this time, the information used for the
incoming call processing for the mobile terminal that is not
receiving the E-MBMS service is transmitted via the PCH as
usual. Thus, transmitting the information used for the incom-
ing call processing to the mobile terminal via the MCH or
MCCH or MTCH as part of the E-MBMS data enables the
mobile terminal that is receiving the E-MBMS service to
receive the information used for the incoming call processing
if it is receiving the E-MBMS service data. In this respect, it
is possible to simplify the paging receiving processing during
the reception of the E-MBMS service by the mobile terminal.
FIG. 25 is a diagram showing a case where the E-MBMS
content is transmitted continuously. The E-MBMS content is
assigned to only the frequency band A-B in the position 1
(A-C), and the information used for the incoming call pro-
cessing is transmitted using the MCH or MCCH or MTCH
rather than the PCH, which is the same as in FIG. 24.
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[0099] FIG. 26 is a diagram showing resource blocks for
explaining the assignment of the radio resources such as
frequency and time when transmitting the information used
for the incoming call processing to the mobile terminal that is
receiving the E-MBMS data. In FIG. 26, the E-MBMS con-
tent is transmitted discontinuously using the frequency band
A-C (position 1). Then the information used for the incoming
call processing is assigned to resource blocks that will be
transmitted discontinuously at the timing different from the
timing of the E-MBMS content in the position 2 different
from the E-MBMS service position (position 1 in FIG. 26). As
shown in FIG. 26, when the E-MBMS data and the informa-
tion used for the incoming call processing are transmitted to
the mobile terminal at different positions, the mobile terminal
must retune from the E-MBMS service position to the posi-
tion where the information used for the incoming call pro-
cessing is transmitted. When carrying out the retuning, the
mobile terminal executes switching processing from the cen-
ter frequency F1 (position 1) to F2, and it takes certain time
(RT) to obtain stable output of the frequency F2 after the
switching. Considering the time lag necessary for the retun-
ing, the information used for the incoming call processing is
assigned to the resource blocks in such a manner that it is
transmitted after the prescribed time RT necessary for the
retuning after the transmission of the E-MBMS content in
FIG. 26.

[0100] Ifthesystem adjuststhe timing in suchamanner that
the PCH transmission time and the E-MBMS service trans-
mission time do not overlap, the mobile terminal that is
receiving the E-MBMS service can receive the PCH without
any need for the base station, aGW or higher rank apparatus
to consider which mobile terminal is receiving the E-MBMS
service. In addition, it is also possible to make the foregoing
adjustment of the PCH transmission time when transmitting
the information used for the incoming call to the mobile
terminal that is receiving the E-MBMS, and to transmit the
information by placing it on a PCH without being subjected to
the timing adjustment when transmitting the information to
the mobile terminal that is not receiving the E-MBMS. Such
a configuration can increase a degree of freedom because the
timing adjustment of the PCH transmission time is not nec-
essary for the mobile terminal that is not receiving the
E-MBMS service. However, as for the PCH for the mobile
terminal that is receiving the E-MBMS service, the timing
adjustment must be made in such a manner that its timing
does not overlap with the E-MBMS transmission timing.

[0101] Although methods of transmitting the information
used for the incoming call processing from the base station to
the mobile terminal are described above with reference to
FIG. 20-FIG. 26, the methods are applicable not only to the
transmission via the PCH but also to the transmission via an
SCH (Synchronized Channel). In addition, they are appli-
cable to the case of transmitting an MCCH (Multicast Control
Channel) and MTCH (Multicast Traffic Channel) for trans-
mitting control data and user data for the E-MBMS. In this
case, the foregoing idea is applicable by replacing the
E-MBMS data by the MTCH and the information used for the
incoming call processing by the MCCH. Furthermore, in the
embodiment 3, although the procedure is described through
which the mobile terminal that is receiving the E-MBMS data
(including the control information) starts to receive the Uni-
cast data as described above, the idea given in the embodi-
ment 3 is also applicable to the procedure when the mobile
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terminal that is receiving the Unicast data starts to receive the
E-MBMS data (including the control information).

Embodiment 4

[0102] As the mobile terminal that is receiving the
E-MBMS moves, handover sometimes becomes necessary
which switches cells for the communications. When carrying
out the handover (hard handover) during receiving the
E-MBMS and during transmitting the information used for
the incoming call processing via the MCH or MCCH or
MTCH rather than PCH, not only the handover source but
also the handover target must transmit the information used
for the incoming call processing to the mobile terminal. In the
LTE communications system, since the base stations are
designed to exchange communications with each other, the
handover source base station sends information indicating
“mobile terminal that performs a handover is receiving
E-MBMS service” to a handover target base station. Recog-
nizing that the incoming mobile terminal is receiving the
E-MBMS service, the handover target base station transmits
a PCH with arranging a schedule in such a manner that the
PCH does not overlap with the transmission time of the
E-MBMS. Alternatively, it transmits the information used for
the incoming call processing to the mobile terminal using an
MCH or MCCH or MTCH rather than the PCH. Incidentally,
the same processing as described above is executed in the case
where the transmission timing of the PCH (of the information
used for the incoming call processing) to the mobile terminal
that is receiving the E-MBMS service is adjusted in such a
manner that it does not overlap with the transmission timing
of the E-MBMS data.

[0103] FIG. 27 is a flowchart showing the handover pro-
cessing for the mobile terminal that is receiving the E-MBMS
data. At step 1, the mobile terminal ready to receive the
E-MBMS content sends a notification (Counting or Entry
(Subscribe or Activation)) indicating that it is ready to receive
desired E-MBMS content to a handover source base station
eNodeB (1). Receiving it, the base station transmits the
E-MBMS content to the mobile terminal. At step 2, the eNo-
deB (1) transmits the information used for the incoming call
processing via the PCH in such a manner that it does not
overlap with the transmission time of the E-MBMS content.
At step 3, when it is decided to perform the handover of the
mobile terminal from the eNodeB (1) (Source eNodeB), the
handover source base station, to an eNodeB (2) (target eNo-
deB), the handover target base station, the eNodeB (1) sends
to the eNodeB (2) information that the “mobile terminal
performing the handover is using the E-MBMS service” at
step 4. At step 5, when the handover processing has been
completed, the eNodeB (2) receiving the notification at step 4
transmits at step 6 the information used for the incoming call
processing to the incoming mobile terminal via the PCH in
such a manner that it does not overlap with the transmission
time of the E-MBMS content.

[0104] Incidentally, as for the processing at step 2, either
the base station or aGW can execute it, or can carry out in
conjunction with the eNodeB. Sending the information nec-
essary for the handover via the communications channel
between the base stations has an advantage of being able to
transfer in a shorter period of time than the conventional
technique (UTRAN system) that sends the notification via a
channel passing through the handover source base station—a
base station controller (RNC)—the handover target base sta-
tion. However, the notification can be sent from the handover
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source base station to the handover target base station via the
network. Alternatively, the mobile terminal can send the noti-
fication (Counting or Entry (Subscribe or Activation)) of
receiving the E-MBMS content again to the handover target
base station. This also applies to the case where the informa-
tion used for the incoming call processing is transmitted via
the MCH or MCCH or MTCH rather than the PCH.

[0105] When the mobile terminal using the E-MBMS ser-
vice and the Unicast service performs a handover, it is also
necessary for the handover target base station to decide on
whether to transmit the E-MBMS data and the Unicast data to
the mobile terminal. For example, even if the handover source
has sufficient radio resources for transmitting both the
E-MBMS data and Unicast data, if the handover target has
only insufficient radio resources, it sometimes occurs that one
of the E-MBMS service and Unicast service must be aban-
doned. FIG. 28 is a flowchart showing handover processing
for the mobile terminal that is receiving the E-MBMS data
and the Unicast data. In FIG. 28, when the mobile terminal is
using both the E-MBMS service and Unicast service (step 1),
and the handover processing is decided (step 2), the handover
source base station eNodeB (1) sends the information indi-
cating that the mobile terminal is receiving the E-MBMS data
to the handover target base station eNodeB (2). Alternatively,
it can send a notification that “the mobile terminal is receiving
the E-MBMS service and Unicast service simultaneously”.
Receiving the notification, the eNodeB (2) makes a decision
as to whether it has enough radio resources for providing the
mobile terminal with both the E-MBMS service and Unicast
service. Since the decision processing was described in detail
before with reference to FIG. 15, the description thereof will
be omitted here.

[0106] FIG. 29 is a diagram showing resource blocks in the
handover source base station and in the handover target base
station. FIG. 29(a) shows the resource blocks in the handover
source base station; and FIG. 29() shows the resource blocks
in the handover target base station. FIG. 29(a) shows a case
where the processing at step 2 of FIG. 15 makes a decision of
approval as to the possibility of utilizing both the E-MBMS
and Unicast service simultaneously. Thus, the E-MBMS data
and the Unicast data are transmitted to the mobile terminal in
the frequency band of the position 1. On the other hand, FIG.
29(b) shows a case where the processing makes a decision of
refusal as to the possibility of utilizing the E-MBMS and
Unicast service simultaneously because of few assignable
resource blocks in the frequency band of the position 1. In this
case, one of the E-MBMS data and Unicast data to which the
user gives priority is transmitted to the mobile terminal.
[0107] As described above, when the mobile terminal that
is using the E-MBMS service and Unicast service performs a
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handover, the handover source base station sends before the
handover a notification that the mobile terminal is utilizing
the E-MBMS service and Unicast service to the handover
target base station. Thus, the handover target base station
makes a decision whether to transmit the E-MBMS data and
Unicast data to the mobile terminal. In this way, making a
decision before the handover as to the possibility of utilizing
the E-MBMS and Unicast service simultaneously offers an
advantage of being able to select a more appropriate cell (a
cell capable of utilizing the two services without problem, for
example) as the handover target.

1. (canceled)

2. A communication method of performing radio commu-
nication between a mobile terminal and a base station, the
communication method comprising steps of:

discontinuously transmitting data of a multimedia broad-

cast multicast service (MBMS); and

discontinuously transmitting synchronization signals,

wherein the data of the MBMS and the synchronization

signals are transmitted at different time from each other.

3. A mobile communication system comprising:

a mobile terminal; and

a base station that performs radio communication with the

mobile terminal, the base station having a first transmit-
ter that discontinuously transmits data of a multimedia
broadcast multicast service (MBMS) and a second trans-
mitter that discontinuously transmits synchronization
signals,

wherein the first transmitter and the second transmitter

transmit the data of the MBMS and the synchronization
signals, respectively, at different time from each other.

4. A base station that performs radio communication with
a mobile terminal, the base station comprising:

a first transmitter that discontinuously transmits data of a

multimedia broadcast multicast service (MBMS); and

a second transmitter that discontinuously transmits syn-

chronization signals,

wherein the first transmitter and the second transmitter

transmit the data of the MBMS and the synchronization
signals, respectively, at different time from each other.

5. A mobile terminal that performs radio communication
with a base station, the mobile terminal comprising:

a first receiver that discontinuously receives data of a mul-

timedia broadcast multicast service (MBMS); and

a second receiver that discontinuously receives synchroni-

zation signals,

wherein the first receiver and the second receiver receive
the data of the MBMS and the synchronization sig-
nals, respectively, at different time from each other.
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