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COMMUNICATION METHOD, DEVICE, AND
BASE STATION APPLIED IN WCDMA
SYSTEM

[0001] This application is a continuation of International
Application No. PCT/CN2012/070141, filed on Jan. 9, 2012,
which claims priority to Chinese Patent Application No.
201110048347 X, filed on Feb. 28, 2011, both of which are
hereby incorporated herein by reference in their entireties.

TECHNICAL FIELD

[0002] Embodiments of the present invention relate to the
field of communications technologies, and in particular, to a
communication method, a device, and a base station applied
in a WCDMA system.

BACKGROUND

[0003] WCDMA (Wideband Code Division Multiple
Access) is the third generation wireless communication sys-
tem most widely used currently.

[0004] Ina WCDMA system, a cell time deviation (T-Cell)
needs to be configured for a base station (NodeB) to transmit
an SCH (Synchronization Channel) pulse signal, and neigh-
boring cells may be configured with different T-Cells to
ensure that SCHs of neighboring cells are not overlapped. The
cell time deviation (T-Cell) indicates a timing latency of start
ofan SCH, CPICH (Common Pilot Channel), and DL (Down-
link) scrambling code relative to a BFN (NodeB Frame Num-
ber) in a cell, namely the T-Cell is the latency of an SFN
(System Frame Number) relative to the BFN of a cell. Con-
figuration of different T-Cells for neighboring cells staggers
SCHs of each cell for a certain time interval, ensuing that
SCHs of any two cells are not overlapped, so as to bring
convenience for a UE (User Equipment) to search cells. For
example, the T-Cell of a main serving cell is called T-cell 1,
the T-Cell of an auxiliary serving cell is called T-Cell 2, and
the timing difference between the downlink pilot channels of
the two cells is Ay, . ,~T_cell2-T_celll. SCHs of the main
serving cell and the auxiliary serving cell are not overlapped,
and a UE can search out SCHs of the main serving cell and the
auxiliary serving cell.

[0005] By continuous evolution, the downlink peak rate of
WCDMA has reached 86.4 Mbit/s in the Release-9 version;
however, how to improve the edge rate is still a bottleneck of
WCDMA. The HSDPA (High Speed Downlink Packet
Access) macro diversity technology may be introduced to the
same NodeB in order to satisfy rate requirements of edge
users and improve user experience.

[0006] During HSDPA macro diversity transmission, a plu-
rality of cells may collaborate to send a piece of data. How-
ever, when a plurality of cells collaborates to send a piece of
data, the data flows sent during collaboration are asynchro-
nous if T-Cells of the cells are different, causing a great
interference to the UE during reception.

SUMMARY OF THE INVENTION

[0007] Embodiments of the present invention provide a
communication method, a device, and a base station applied
in a WCDMA system, so as to implement that a plurality of
cells can synchronously send data, thereby avoiding interfer-
ence to a UE caused by asynchronous sending of data.

[0008] An embodiment of the present invention provides a
communication method applied in a WCDMA system,
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including sending downlink data with same timing via down-
link carriers that are respectively configured in a first com-
munication area, a second communication area, and a third
communication area, where the first communication area, the
second communication area, and the third communication
area are communication areas with every two thereof being
adjacent to each other, the downlink carriers covered at edges
of'any two of the first communication area, the second com-
munication area, and the third communication area have dif-
ferent frequencies, and the communication areas serve as
communication cells or communication sectors.

[0009] An embodiment of the present invention provides a
communication device applied in a WCDMA system, the
communication device being included in a base station, and
the communication device including a sending module, con-
figured to send downlink data with same timing via downlink
carriers that are respectively configured in a first communi-
cation area, a second communication area, and a third com-
munication area, where the first communication area, the
second communication area, and the third communication
area are communication areas with every two thereof being
adjacent to each other, the downlink carriers covered at edges
of'any two of the first communication area, the second com-
munication area, and the third communication area have dif-
ferent frequencies, and the communication areas serve as
communication cells or communication sectors.

[0010] An embodiment of the present invention provides a
base station, including the communication device applied in a
WCDMA system provided in the embodiment of the present
invention.

[0011] As regards the communication method, device, and
base station applied in the WCDMA system provided in the
embodiments of the present invention, in the first communi-
cation area, the second communication area, and the third
communication area with every two thereotf being adjacent to
each other, downlink carriers covered at the edges of any two
communication areas have different frequencies, namely
downlink carriers respectively covering edge areas of any two
neighboring communication areas have different frequencies.
Hence, according to the embodiments of the present inven-
tion, downlink data with same timing can be sent via a plu-
rality of communication areas. When a user equipment, espe-
cially the user equipment located in the edge area of two
neighboring communication areas, receives downlink data,
the user equipment can distinguish synchronization channels
in each communication area according to the frequencies of
downlink carriers. Hence, in the present invention, that data is
sent synchronously in a plurality of communication areas can
be implemented, thereby avoiding interference to the UE
caused by asynchronous sending of data.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] For a more complete understanding of the present
invention, and the advantages thereof, reference is now made
to the following descriptions taken in conjunction with the
accompanying drawing, in which:

[0013] FIG. 1 is a flow chart of a first embodiment of a
communication method applied in a WCDMA system
according to the present invention;

[0014] FIG. 2 is a flow chart of a second embodiment of a
communication method applied in a WCDMA system
according to the present invention;

[0015] FIG. 3 is a schematic diagram of a carrier configu-
ration manner according to the embodiment shown in FIG. 2;
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[0016] FIG. 4 is a schematic diagram of another carrier
configuration manner according to the embodiment shown in
FIG. 2;

[0017] FIG. 5 is a flow chart of a third embodiment of a
communication method applied in a WCDMA system
according to the present invention;

[0018] FIG. 6 is a schematic diagram of a network distri-
bution manner of the embodiment shown in FIG. 5; and
[0019] FIG. 7 is a flow chart of a fourth embodiment of a
communication method applied in a WCDMA system
according to the present invention.

DETAILED DESCRIPTION OF ILLUSTRATIVE
EMBODIMENTS

[0020] To make the objectives, technical solutions, and
advantages of the embodiments of the present invention more
comprehensible, the following clearly and completely
describes the technical solutions in the embodiments of the
present invention with reference to the accompanying draw-
ings in the embodiments of the present invention. Apparently,
the described embodiments are merely a part rather than all of
the embodiments of the present invention. All other embodi-
ments obtained by persons of ordinary skill in the art based on
the embodiments of the present invention without creative
efforts shall fall within the protection scope of the present
invention.

[0021] FIG. 1 is a flowchart of a first embodiment of a
communication method applied in a WCDMA system
according to the present invention. As shown in FIG. 1, the
method includes the following.

[0022] Step 101. Configure downlink carriers of a first
communication area, a second communication area, and a
third communication area.

[0023] This embodiment is applied to a WCDMA system.
In a cellular network of wireless communication, communi-
cation cells are cellular, and each communication cell may be
further divided into a plurality of sectors, namely the com-
munication sectors as described in this embodiment. The first
communication area, the second communication area, and the
third communication area may serve as either communication
cells or communication sectors, and the first communication
area, the second communication area, and the third commu-
nication area are any three communication areas with every
two thereof being adjacent to each other. A wireless commu-
nication network may include a plurality of communication
areas, and in these communication areas, the downlink carri-
ers of any three communication areas with every two thereof
being adjacent to each other have the same configuration.
[0024] Configuring carriers for each communication area
in advance may be configuring three or more carriers for each
cell. The uplink carriers configured for each communication
area are all in full-area coverage, that is, all uplink channels of
carriers configured for each communication area are in full-
area coverage. By configuring an uplink carrier in such a way
in this embodiment, uplink communication in the network is
not affected, and a UE may perform soft handover or softer
handover as usual in edge areas of each communication area.
According to the embodiment of the present invention, each
carrier is divided into an uplink carrier and a downlink carrier.
The uplink carrier is used to transmit an uplink channel, and
the downlink carrier is used to transmit a downlink channel.
[0025] The manner of configuring downlink carriers for the
first communication area, the second communication area,
and the third communication area may include configuring

Dec. 26, 2013

more than three downlink carriers for each communication
area, in which a plurality of downlink carriers configured for
the same communication area have different frequencies,
while a plurality of downlink carriers configured for any two
communication areas have a same frequency, for example,
configuring k downlink carriers 1, 2, . . ., k of different
frequencies for the first communication area, and configuring
k downlink carriers 1', 2', . . ., k' of different frequencies for
the second communication area, while downlink carriers 1-k
and downlink carriers 1'-£' may contain carriers having a
same frequency. In addition, downlink carriers covered at the
edges of any two communication areas have different fre-
quencies. Among a plurality of downlink carriers configured
for each communication area, some downlink carriers may be
in full-area coverage, and other downlink carriers may be in
center-area coverage. Full-area coverage means that down-
link data channels sent by the downlink carriers cover an
entire communication area, and the entire communication
area includes the center area and the edge area of the com-
munication area. Center-area coverage means that the down-
link data channels sent by the downlink carriers only cover the
center area of a communication area, not the edge area of the
communication area. Downlink carriers covered at an edge of
a communication area is the downlink carriers in full-area
coverage of the communication area. Hence, downlink carri-
ers covered at the edges of any two communication areas have
different frequencies, specifically downlink carriers in full-
area coverage have different frequencies in the first commu-
nication area, the second communication area, and the third
communication area.

[0026] Step 102. Send downlink data with same timing via
downlink carriers that are respectively configured in the first
communication area, the second communication area, and the
third communication area.

[0027] A base station sends a plurality of downlink data via
downlink carriers that are respectively configured in the first
communication area, the second communication area, and the
third communication area. All sent downlink data is with
same timing, that is, T-Cell of each communication area is
same, and downlink data sent by a base station via a plurality
of communication areas is completely synchronized. The
downlink data in the embodiment of the present invention
may include downlink service data information, or the down-
link data may include downlink control information, or the
downlink data may include downlink service data informa-
tion and downlink control information. It should be noted that
when the downlink data includes downlink control informa-
tion, feedback information of an uplink enhanced dedicated
channel and fractional dedicated physical information are not
contained in the downlink data, and timing of the feedback
information of the uplink enhanced dedicated channel may be
determined by timing of fractional dedicated physical infor-
mation of each user. Reference may be made for the prior art
for details, which are not detailed herein.

[0028] A UE, located in the edge area of any communica-
tion area, may receive downlink data sent from two or a
plurality of communication areas, then the UE may distin-
guish synchronization channels (SCH) of each communica-
tion area according to the frequencies of downlink carriers
corresponding to the received downlink data, for example, a
certain UE, located in the edge area of the first communica-
tion area adjacent to the second communication area, may
serve both the first communication area and the second com-
munication at the same time, namely the UE may receive
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downlink data sent by downlink carriers in full-area coverage
of the first communication area and the second communica-
tion area. Since downlink carriers in full-area coverage of the
first communication area and the second communication area
have different frequencies, the UE may distinguish synchro-
nization channels according to the frequencies of downlink
carriers. In this embodiment, the UE may distinguish syn-
chronization channels of each communication area according
to the frequencies of downlink carriers, instead of distin-
guishing synchronization channels of communication areas
by T-Cell. Therefore, same T-Cell may be adopted for sending
downlink data when a plurality of communication areas are
coordinated to send downlink data, that is, a plurality of
communication areas send downlink data with same timing.
[0029] According to the embodiment of the present inven-
tion, in the first communication area, the second communi-
cation area, and the third communication area with every two
thereof being adjacent to each other, downlink carriers cov-
ered at the edges of any two communication areas have dif-
ferent frequencies, namely downlink carriers respectively
covering edge areas of any two neighboring communication
areas have different frequencies. Hence, according to the
embodiment of the present invention, downlink data with
same timing may be sent via a plurality of communication
areas. When a UE, especially the UE located in the edge area
of two neighboring communication areas, receives downlink
data, the UE can distinguish synchronization channels in each
communication area according to the frequencies of down-
link carriers. Hence, in this embodiment, that data is sent
synchronously in a plurality of communication areas can be
implemented, thereby avoiding interference to the UE caused
by asynchronous sending of data.

[0030] FIG. 2 is a flowchart of a second embodiment of a
communication method applied in a WCDMA system
according to the present invention, and a communication area
in this embodiment means a communication cell. As shown in
FIG. 2, the method includes the following.

[0031] Step 201. Configure carriers for communication
cells.
[0032] In this embodiment, each base station corresponds

to a cell, and each cell may support three or more carriers, a
first communication area, a second communication area, and
a third communication area respectively serve as a firstcell, a
second cell, and a third cell. Carriers for each communication
cell corresponding to a base station are configured in advance.
[0033] Uplink carriers of the first cell, the second cell, and
the third cell are all in full-area coverage.

[0034] The manner of configuring downlink carriers of the
first cell, the second cell, and the third cell may include
configuring at least a first downlink carrier, a second down-
link carrier, and a third downlink carrier in the first cell,
configuring at least a fourth downlink carrier, a fifth downlink
carrier, and a sixth downlink carrier in the second cell, con-
figuring at least a seventh downlink carrier, an eighth down-
link carrier, and a ninth downlink carrier in the third cell. It
should be noted that each cell is configured with at least three
downlink carriers, and may be configured with more down-
link carriers according to the need of the specific implemen-
tation process. The downlink data channels of the first down-
link carrier, the fourth downlink carrier, and the seventh
downlink carrier are all in full-area coverage. The downlink
data channels of the second downlink carrier and the third
downlink carrier, the fifth downlink carrier and the sixth
downlink carrier, and the eighth downlink carrier and the
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ninth downlink carrier are all in center-area coverage. In
addition, the first downlink carrier, the fourth downlink car-
rier, and the seventh downlink carrier have different frequen-
cies.

[0035] Specifically, a carrier configuration situation in each
cell of this embodiment is described with reference to FIG. 3
through an example where each cell is configured with three
carriers. FIG. 3 is a schematic diagram of a carrier configu-
ration manner of the embodiment shown in FIG. 2.

[0036] As shown in FIG. 3, cell 1, cell 2, and cell 3 are
respectively equivalent to the first cell, the second cell, and
the third cell. Each cell is configured with three carriers. Cell
1 is configured with carrier 1, carrier 2, and carrier 3, in which
carrier 1, carrier 2, and carrier 3 have different frequencies,
and carrier 1, carrier 2, and carrier 3 are respectively indicated
by F1, £2, and f3. Cell 2 is configured with carrier 4, carrier 5,
and carrier 6, in which carrier 4, carrier 5, and carrier 6 have
different frequencies, and carrier 4, carrier 5, and carrier 6 are
respectively indicated by F4, f5, and 16. Cell 3 is configured
with carrier 7, carrier 8, and carrier 9, in which carrier 7,
carrier 8, and carrier 9 have different frequencies, and carrier
7, carrier 8, and carrier 9 are respectively indicated by F7, {8,
and 19. All uplink channels of carriers 1-9 are in full-cell
coverage, namely uplink carriers contained by carriers 1-9 are
all in full-cell coverage.

[0037] All downlink channels of carrier 1 in cell 1 are in
full-cell coverage, in which downlink data channels including
carrier 1 (F1) are in full-cell coverage, that is, downlink
carriers included in carrier 1 are in full-cell coverage, and the
full-cell coverage means that both the center area and the edge
area of cell 1 are covered. Downlink data channels of carrier
2 (2) and carrier 3 (f3) of cell 1 are only in center-area
coverage, where the downlink data channel may be an
HSDPA (High Speed Downlink Packet Access) channel, and
an HSDPA channel may include HS-PDSCH (High-Speed
Physical Downlink Shared Channel) and HS-SCCH (Shared
Control Channel for HS-DSCH, namely shared control chan-
nel for high-speed downlink shared channel). In this case, the
center area of cell 1 may have downlink data channels ofthree
carriers, while the edge areas only have the downlink data
channels of one carrier (carrier 1).

[0038] Furthermore, downlink common pilot channels
(Common Pilot Channel, hereinafter referred to as CPICH) of
carrier 2 and carrier 3 may be in full-cell coverage, so as to
ensure that a UE, located in an edge area of cell 1, may
perform operations such as measurement, handover, and
sending uplink data on carrier 2 and carrier 3. Downlink
fractional dedicated physical channels (F-DPCH, Fractional
Dedicated Physical Channel) of carrier 2 and carrier 3 may be
in full-cell coverage, so as to ensure that a UE, located in an
edge area of cell 1, may properly perform inner-loop power
control. The following downlink channels including uplink
feedback channel E-HICH (E-DCH HARQ Acknowledge-
ment Indicator Channel, uplink enhanced dedicated channel
hybrid automatic repeat request indicator channel), E-RGCH
(E-DCH Relative Grant Channel, uplink enhanced dedicated
channel relative grant channel), and E-AGCH (E-DCH Abso-
Iute Grant Channel, uplink enhanced dedicated channel abso-
Iute grant channel) of carrier 2 and carrier 3 may also be in
full-cell coverage, so as to ensure that a UE in an edge area
may properly send uplink data. Other downlink channels,
except downlink CPICH, downlink F-DPCH, E-HICH,
E-RGCH, and E-AGCH, of carrier 2 and carrier 3 are all in
center-area coverage. It should be noted that all carrier 1,
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carrier 2, and carrier 3 may send downlink synchronization
channels (hereinafter referred to as SCH), or only carrier 1
sends the downlink SCH, while carrier 2 and carrier 3 do not
send the downlink SCH. When all carrier 1, carrier 2, and
carrier 3 send downlink SCHs, downlink SCHs that are sent
by carrier 2 and carrier 3 are in center-area coverage.

[0039] All downlink channels of carrier 4 of cell 2 are in
full-cell coverage, in which downlink data channels including
carrier 4 (F4) are in full-cell coverage, namely downlink
carriers included in carrier 4 are in full-cell coverage, and the
full-cell coverage means that both the center area and the edge
area of cell 2 are covered. Downlink data channels of carrier
5 (5) and carrier 6 (f6) of cell 2 are only in center-area
coverage. In this case, the center area of cell 2 may have
downlink data channels of three carriers, while the edge areas
only have downlink data channels of one carrier (carrier 4).
[0040] The configurations of carrier 5 and carrier 6 of cell 2
may be equal to the configurations of carrier 2 and carrier 3 of
cell 1.

[0041] All downlink channels of carrier 7 of cell 3 are in
full-cell coverage, in which downlink data channels including
carrier 7 (F7) are in full-cell coverage, namely downlink
carriers included in carrier 7 are in full-cell coverage, and the
full-cell coverage means that both the center area and the edge
area of cell 3 are covered. Downlink data channels of carrier
8 (18) and carrier 9 (f9) of cell 3 are only in center-area
coverage. In this case, the center area of cell 3 may have
downlink data channels of three carriers, while the edge areas
only have downlink data channels of one carrier (carrier 7).
[0042] The configurations of carrier 8 and carrier 9 of cell 3
may be equal to the configurations of carrier 2 and carrier 3 of
cell 1.

[0043] Inforegoing configurations, carrier 1, carrier 4, and
carrier 7 have different frequencies, and therefore downlink
carriers covered at the edge areas of cell 1, cell 2, and cell 3
have different frequencies.

[0044] AsshowninFIG. 3, areas located at an edge of a cell
are edge areas of the cell, for example, areas 1-6 are edge
areas of cell 1. Edge areas of each cell are soft handover areas,
and a UE located in a soft handover area may serve two or
three different cells concurrently, namely a UE located in a
soft handover area may receive downlink data sent from two
orthree cells. For example, a UE in area 1 may serve cell 1 and
cell 3 concurrently, namely the UE in area 1 may receive
downlink data sent from cell 1 and cell 3 respectively via
carrier 1 and carrier 7, orthe UE in area 1 may serve cell 1, cell
2, and cell 3 concurrently, namely the UE in area 1 may
receive downlink data sent from cell 1, cell 2, and cell 3
respectively via carrier 1, carrier 4, and carrier 7. Based on the
above, carrier 1, carrier 4, and carrier 7 have different fre-
quencies, and therefore the UE in area 1 can distinguish
downlink SCHs of each cell according to the frequencies of
downlink carriers corresponding to received downlink data,
namely distinguish which cell received downlink data is sent
from according to the frequency. Therefore, T-Cells of cell 1,
cell 2, and cell 3 may be set to a same value, thereby imple-
menting coordinated transmission of a plurality of cells with
same timing.

[0045] It should be noted that among the 9 carriers of car-
riers 1-9, some carriers may have different frequencies, while
others may have a same frequency. The situation that some
carriers have a same frequency is specifically that carrier 1,
carrier 5, and carrier 9 have a same frequency, and/or carrier
4, carrier 2, and carrier 8 have a same frequency, and/or carrier
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7, carrier 3, and carrier 6 have a same frequency. If two
carriers have a same frequency, downlink carriers respec-
tively included by the two carriers have a same frequency.
When carrier 1, carrier 5, carrier 9 have a same frequency,
carrier 4, carrier 2, and carrier 8 have a same frequency, and
carrier 7, carrier 3, and carrier 6 have a same frequency, it is
equivalent to that cell 1, cell 2, and cell 3 are all configured
with carrier 1, carrier 2, and carrier 3. Another configuration
situation of carriers is described in the following with refer-
ence to FI1G. 4.

[0046] FIG. 4 is a schematic diagram of another carrier
configuration manner of the embodiment shown in FIG. 2.
[0047] As shown in FIG. 4, cell 1, cell 2, and cell 3 are
respectively configured with carrier 1, carrier 3, and carrier 3.
Configurations of carrier 1 (indicated by F1), carrier 2 (indi-
cated by 12), and carrier 3 (indicated by £3) of cell 1 are same
to the configurations of carrier 1, carrier 2, and carrier 3 of cell
1 in FIG. 3. Configurations of carrier 2 (indicated by F2),
carrier 1 (indicated by f1), and carrier 3 (indicated by {3) of
cell 2 are same to the configurations of carrier 4, carrier 5, and
carrier 6 of cell 2 in FIG. 3. Configurations of carrier 3
(indicated by F3), carrier 2 (indicated by f2), and carrier 1
(indicated by 1) of cell 3 are same to the configurations of
carrier 7, carrier 8, and carrier 9 of cell 3 in FIG. 3.

[0048] This embodiment is described through an example
where each cell is configured with three carriers. For other
implementation manners, each cell may be configured with
more than three carriers, in which case, only by ensuring that
downlink carriers respectively covering edge areas of any two
neighboring cells have different frequencies, coordinated
transmission of downlink data by a plurality of cells with
same timing can be implemented.

[0049] Step 202. A base station sends downlink data with
same timing via downlink carriers that are respectively con-
figured in cell 1, cell 2, and cell 3.

[0050] After carrier configuration of cell 1, cell 2, and cell
3 are completed, base stations in cell 1, cell 2, and cell 3 may
send downlink data with same timing.

[0051] In this embodiment, in cell 1, cell 2, and cell 3 with
every two thereof being adjacent to each other, downlink
carriers covered at the edges of any two cells have different
frequencies, and therefore a plurality of base stations may
send downlink data with same timing via a plurality of cells.
When a UE located in an edge area of two neighboring cells
receives downlink data, the UE can distinguish downlink
synchronization channels of each cell according to the fre-
quencies of downlink carriers. Hence, in this embodiment,
that data is sent synchronously in a plurality of cells can be
implemented, thereby avoiding interference to the UE caused
by asynchronous sending of data.

[0052] FIG. 5 is a flowchart of a third embodiment of a
communication method applied in a WCDMA system
according to the present invention, and a communication area
in this embodiment means a communication sector. As shown
in FIG. 5, the method includes the following.

[0053] Step 501. Configure carriers for communication
sectors.
[0054] In this embodiment, each base station corresponds

to a sector, and each cell may be divided into three sectors, in
which any three sectors with every two thereof being adjacent
to each other mean a first communication area, a second
communication area, and a third communication area. In this
embodiment, the first communication area, the second com-
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munication area, and the third communication area serve as a
first sector, a second sector, and a third sector.

[0055] Here, the first sector, the second sector, and the third
sector may be located in the same cell, or any two of the first
sector, the second sector, and the third sector are located in the
same cell, or the first sector, the second sector, and the third
sector are respectively located in different cells. As shown in
FIG. 6, FIG. 6 is a schematic diagram of a network distribu-
tion manner of the embodiment shown in FIG. 5, where sector
1, sector 2, and sector 3 are located in the same cell, sector 4,
sector 5, and sector 6 are located in the same cell, and sector
7, sector 8, and sector 9 are located in the same cell, in which,
sector 1, sector 2, and sector 3 may be the first sector, the
second sector, and the third sector with every two thereof
being adjacent to each other as described in this embodiment,
or sector 1, sector 3, and sector 5 may be the first sector, the
second sector, and the third sector with every two thereof
being adjacent to each other as described in this embodiment,
or sector 1, sector 5, and sector 9 may be the first sector, the
second sector, and the third sector with every two thereof
being adjacent to each other as described in this embodiment.
Areas 1-6 in sector 1 shown in FIG. 6 are the edge areas of
sector 1, equivalent to areas 1-6 of cell 1 in FIG. 3.

[0056] In this embodiment, the carrier configuration man-
ner of the first sector, the second sector, and the third sector is
same to the carrier configuration manner of the first cell, the
second cell, and the third cell in the embodiment shown in
FIG. 2 to FIG. 4, which is not detailed herein.

[0057] Step 502. A base station sends downlink data with
same timing via downlink carriers that are respectively con-
figured in the first sector, the second sector, and the third
sector.

[0058] After carrier configurations of the first sector, the
second sector, and the third sector are completed, base sta-
tions located in the first sector, the second sector, and the third
sector may send downlink data with same timing.

[0059] Here, a neighboring edge area of two sectors in the
same cell is a softer handover area, and a neighboring edge
area of two sectors in different cells is a soft handover area, for
example, areas 1 and 6 in sector 1 are softer handover areas,
and areas 2-5 in sector 1 are soft handover areas. UEs located
in a softer handover area and a soft handover area may receive
downlink data sent by a plurality of sectors, for example, a UE
in area 1 may receive downlink data sent by sector 1 and
sector 3, and a UE in area 2 may receive downlink data sent by
sector 1 and sector 5. Since downlink carriers covered at the
edges of sector 1 and sector 3 have different frequencies, and
downlink carriers covered at the edges of sector 1 and sector
5 also have different frequencies, UEs in area 1 and area 2 can
distinguish downlink SCHs of each sector according to the
frequencies of downlink carriers corresponding to received
downlink data, thereby implementing coordinated transmis-
sion of downlink data by a plurality of sectors with same
timing.

[0060] In this embodiment, in the first sector, the second
sector, and the third sector with every two thereof being
adjacent to each other, downlink carriers covered at the edges
of any two sectors have different frequencies, and therefore
one or a plurality of base stations can send downlink data with
same timing via a plurality of sectors. When a UE located in
an edge area of two neighboring sectors receive downlink
data, the UE can distinguish downlink synchronization chan-
nels of each sector according to the frequencies of downlink
carriers. Therefore, in this embodiment, that data is sent syn-
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chronously in a plurality of sectors can be implemented,
thereby avoiding interference to the UE caused by asynchro-
nous sending of data.

[0061] Anembodiment ofthe present invention further pro-
vides a communication device applied ina WCDMA system,
and the device is contained in a base station. The device may
include a sending module.

[0062] The sending module is configured to send downlink
data with same timing via downlink carriers that are respec-
tively configured in a first communication area, a second
communication area, and a third communication area.
[0063] Here, the first communication area, the second com-
munication area, and the third communication area are com-
munication areas with every two thereof being adjacent to
each other. The downlink carriers covered at edges of any two
of the first communication area, the second communication
area, and the third communication area have different fre-
quencies, and the communication areas serve as communica-
tion cells or communication sectors.

[0064] Specifically, for working principles and working
procedures of the communication device provided in this
embodiment, refer to the descriptions of the method embodi-
ment shown in FIG. 1 to FIG. 6, which are not detailed herein.

[0065] According to the embodiment of the present inven-
tion, in the first communication area, the second communi-
cation area, and the third communication area with every two
thereof being adjacent to each other, downlink carriers cov-
ered at the edges of any two communication areas have dif-
ferent frequencies, namely downlink carriers respectively
covering edge areas of any two neighboring communication
areas have different frequencies. Hence, the sending module
can send downlink data with same timing via a plurality of
communication areas. When a UE, especially the UE located
in the edge area of two neighboring communication areas,
receives downlink data, the UE can distinguish synchroniza-
tion channels of each communication area according to the
frequencies of downlink carriers. Hence, in this embodiment,
that data is sent synchronously in a plurality of communica-
tion areas can be implemented, thereby avoiding interference
to the UE caused by asynchronous sending of data.

[0066] Anembodiment ofthe present invention further pro-
vides a base station, including the communication device
applied in a WCDMA system provided in an embodiment of
the present invention. For working principles and working
procedures of the base station in this embodiment, refer to the
descriptions of the method embodiment shown in FIG. 1 to
FIG. 6, which are not detailed herein. This embodiment has
beneficial effects as described in foregoing embodiments.

[0067] FIG. 7 is a flowchart of a fourth embodiment of a
communication method applied in a WCDMA system
according to the present invention. As shown in FIG. 7, the
method includes the following.

[0068] Step 701. Configure downlink carriers for a first
communication area.

[0069] This embodiment is applied to a WCDMA system.
In a cellular network of wireless communication, communi-
cation cells are cellular, and each communication cell may be
further divided into a plurality of sectors, namely the com-
munication sectors as described in this embodiment. Here,
the first communication area may serve as either a commu-
nication cell or a communication sector, and the first commu-
nication area is a random communication area of a wireless
communication network.
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[0070] Configuring carriers for the first communication
area in advance may be configuring three or more carriers for
each cell. The uplink carriers configured for the first commu-
nication area are all in full-area coverage, that is, all uplink
channels of carriers configured for the first communication
area are in full-area coverage. By configuring an uplink car-
rier in such a way in this embodiment, uplink communication
in the network is not affected, and a UE may perform soft
handover or softer handover as usual in edge areas of each
communication area. According to the embodiment of the
present invention, each carrier is divided into anuplink carrier
and a downlink carrier. The uplink carrier is used to transmit
anuplink channel, and the downlink carrier is used to transmit
a downlink channel.

[0071] The manner of configuring downlink carriers for the
first communication area may include configuring more than
three downlink carriers for the first communication area,
which have different frequencies. For example, k downlink
carriers 1, 2, . . ., k with different frequencies are configured
for the first communication area. Among the k downlink
carriers, one or a plurality of downlink carriers are in full-area
coverage, and other downlink carriers except the downlink
carriers in full-area coverage are in center-area coverage. In
addition, at least one of the k downlink carriers is in center-
area coverage. Full-area coverage means that downlink data
channels sent by downlink carriers cover the entire first com-
munication area, which includes the center area and the edge
area of the first communication area. Center-area coverage
means that downlink data channels sent by downlink carriers
only cover the center area of the first communication area, not
covering the edge area of the first communication area.
Downlink carriers covered at an edge of the first communi-
cation area are the downlink carriers in full-area coverage in
the first communication area.

[0072] An example where the first communication area is
configured with three carriers is specifically described in the
following, in which the first communication area is exempli-
fied using cell 1. Cell 1 is configured with carrier 1, carrier 2,
and carrier 3, in which carrier 1, carrier 2, and carrier 3 have
different frequencies, and carrier 1, carrier 2, and carrier 3 are
respectively indicated by F1, £2, and £3. Alluplink channels of
carriers 1-3 are all in full-cell coverage, namely uplink carri-
ers included in carriers 1-3 are all in full-cell coverage. All
downlink channels of carrier 1 are in full-cell coverage,
including downlink data channels of carrier 1 (F1) in full-cell
coverage, namely downlink carriers included in carrier 1 are
in full-cell coverage, and full-cell coverage means that both
the center area and the edge area of cell 1 are covered. Down-
link data channels of carrier 2 (£2) and carrier 3 (f3) of cell 1
are only in center-area coverage, in which, the downlink data
channel may be an HSDPA channel, which may include HS-
PDSCH and HS-SCCH. In this case, the center area of cell 1
may have downlink data channels of three carriers, while the
edge areas only have downlink data channels of one carrier
(carrier 1).

[0073] Furthermore, downlink common pilot channels
(hereinafter referred to as CPICH) of carrier 2 and carrier 3
may be in full-cell coverage, so as to ensure that a UE, located
in an edge area of cell 1, may perform operations such as
measurement, handover, and sending uplink data on carrier 2
and carrier 3. Downlink fractional dedicated physical chan-
nels (F-DPCH) of carrier 2 and carrier 3 may be in full-cell
coverage, so as to ensure that a UE, located in an edge area of
cell 1, may properly perform inner-loop power control. The
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following downlink channels including uplink feedback
channel E-HICH, E-RGCH, and E-AGCH of carrier 2 and
carrier 3 may also be in full-cell coverage, so as to ensure that
a UE in an edge area may properly send uplink data. Other
downlink channels, except downlink CPICH, downlink
F-DPCH, E-HICH, E-RGCH, and E-AGCH, of carrier 2 and
carrier 3 are all in center-area coverage. It should be noted that
all carrier 1, carrier 2, and carrier 3 may send downlink
synchronization channels (SCH), or only carrier 1 sends the
downlink SCH, while carrier 2 and carrier 3 do not send the
downlink SCH. When all carrier 1, carrier 2, and carrier 3
send downlink SCHs, downlink SCHs that are sent by carrier
2 and carrier 3 are in center-area coverage.

[0074] This embodiment is described through an example
where carrier 2 and carrier 3 have downlink data channels
only in center-area coverage, and in another implementation
manner, only carrier 2 (or carrier 3) may have downlink data
channels in center-area coverage while the other two carriers
have downlink data channels in full-area coverage. That is, at
least one carrier has downlink data channels in center-area
coverage in solutions provided in this embodiment.

[0075] It should be noted that for carrier configurations of
all communication areas of a wireless communication net-
work, reference may be made to the carrier configurations of
foregoing first communication area.

[0076] Step 702. A base station sends downlink data via
downlink carriers configured in the first communication area.

[0077] After carrier configurations of each communication
area ofa base station are completed, the base station may send
downlink data via the configured downlink carriers.

[0078] According to the embodiment of the present inven-
tion, each communication area is configured with a plurality
of carriers, among which some are in full-area coverage while
the others are in center-area coverage. Therefore, compared
with the prior art of all carriers in full-area coverage, the
carrier configuration manner provided in this embodiment
has fewer carriers covered at the edge of a communication
area, thereby reducing frequency interference of neighboring
communication areas.

[0079] Furthermore, carriers covered at the edges of any
two neighboring communication areas may have a same fre-
quency or different frequencies. If carriers covered at the
edges of any two neighboring communication areas have a
same frequency, frequency interference of neighboring com-
munication areas can be reduced in this embodiment. If car-
riers covered at the edges of any two neighboring communi-
cation areas have different frequencies, refer to descriptions
of embodiments shown in FIG. 1 to FIG. 6, which are not
detailed herein.

[0080] Anembodiment ofthe present invention further pro-
vides a communication device applied ina WCDMA system,
and the device is contained in a base station. The device is
used to implement the method embodiment shown in FIG. 7
and may include a data sending module.

[0081] The data sending module is configured to send
downlink data via downlink carriers configured in a first
communication area.

[0082] Here, the manner of configuring downlink carriers
for the first communication area in advance is that configuring
more than three downlink carriers for the first communication
area, where the downlink carriers have different frequencies.
Among these downlink carriers, one or a plurality of down-
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link carriers may be in full-area coverage, other downlink
carriers except downlink carriers in full-area coverage may be
in center-area coverage.

[0083] For the specific manner of configuring carriers for
the first communication area, reference may be made to
descriptions of the embodiment in FIG. 7. For working prin-
ciples and working procedures of the communication device
provided in this embodiment, refer to the descriptions of the
method embodiment shown in FIG. 7, which are not detailed
herein.

[0084] In the embodiment of the present invention, each
communication area is configured with a plurality of carriers,
among which some carriers are in full-area coverage while
the other carriers are in center-area coverage. Therefore
according to the carrier configuration manner provided in this
embodiment, there are fewer carriers covered at an edge of a
communication area, thereby reducing frequency interfer-
ence between neighboring communication areas when a com-
munication device works.

[0085] Anembodiment ofthe present invention further pro-
vides a base station, including the communication device
applied in a WCDMA system provided in the embodiment of
the present invention. For working principles and working
procedures of the base station in this embodiment, refer to the
descriptions of the method embodiment shown in FIG. 7,
which are not detailed herein.

[0086] Persons of ordinary skills in the art may understand
that all or part of steps of the methods in the embodiments
may be implemented by a computer program instructing rel-
evant hardware. The program may be stored in a computer
readable storage medium. When the program is run, the steps
of the methods in the embodiment are performed. The above
storage medium includes various mediums capable of storing
program code, such as a read-only memory (ROM), a random
access memory (RAM), a magnetic disk or an optical disk,
and the like.

[0087] Finally, it should be noted that the foregoing
embodiments are merely intended for describing the techni-
cal solutions of the present invention rather than limiting the
present invention. Although the present invention is described
in detail with reference to the foregoing embodiments, per-
sons of ordinary skill in the art should understand that they
may still make modifications to the technical solutions
described in the foregoing embodiments or make equivalent
replacements to some technical features thereof, as long as
such modifications or replacements do not cause the essence
of corresponding technical solutions to depart from the scope
of the present invention.

[0088] While this invention has been described with refer-
ence to illustrative embodiments, this description is not
intended to be construed in a limiting sense. Various modifi-
cations and combinations of the illustrative embodiments, as
well as other embodiments of the invention, will be apparent
to persons skilled in the art upon reference to the description.
It is therefore intended that the appended claims encompass
any such modifications or embodiments.

What is claimed is:

1. A communication method applied in a Wideband Code
Division Multiple Access (WCDMA) system, the method
comprising:

sending downlink data with same timing via downlink

carriers that are respectively configured in a first com-
munication area, a second communication area, and a
third communication area;
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wherein the first communication area, the second commu-
nication area, and the third communication area are
communication areas with every two thereof being adja-
cent to each other;

wherein the downlink carriers covered at edges of any two

of the first communication area, the second communi-
cation area, and the third communication area have dif-
ferent frequencies; and

wherein the communication areas serve as communication

cells or communication sectors.

2. The method according to claim 1, wherein a manner of
configuring downlink carriers for the first communication
area, the second communication area, and the third commu-
nication area comprises:

configuring at least a first downlink carrier, a second down-

link carrier, and a third downlink carrier in the first
communication area; configuring at least a fourth down-
link carrier, a fifth downlink carrier, and a sixth downlink
carrier in the second communication area; and config-
uring at least a seventh downlink carrier, an eighth
downlink carrier, and a ninth downlink carrier in the
third communication area; wherein downlink data chan-
nels of the first downlink carrier, the fourth downlink
carrier, and the seventh downlink carrier are all in full-
area coverage; and downlink data channels of the second
downlink carrier and the third downlink carrier, the fifth
downlink carrier and the sixth downlink carrier, and the
eighth downlink carrier and the ninth downlink carrier
are all in center-area coverage; and

the first downlink carrier, the fourth downlink carrier, and

the seventh downlink carrier have different frequencies.

3. The method according to claim 2, wherein the first
downlink carrier, the fifth downlink carrier, and the ninth
downlink carrier have a same first frequency.

4. The method according to claim 3, wherein the fourth
downlink carrier, the second downlink carrier, and the eighth
downlink carrier have a same second frequency.

5. The method according to claim 4, wherein the seventh
downlink carrier, the third downlink carrier, and the sixth
downlink carrier have a same third frequency.

6. The method according to claim 2, wherein the downlink
data channels comprise a high-speed physical downlink
shared channel and a shared control channel for high-speed
downlink shared channel.

7. The method according to claim 2, wherein:

all downlink channels of the first downlink carrier, the

fourth downlink carrier, and the seventh downlink car-
rier are in full-area coverage; and

downlink common pilot channels, downlink fractional

dedicated physical channels, uplink enhanced dedicated
channel hybrid automatic repeat request indicator chan-
nels (E-HICH), uplink enhanced dedicated channel rela-
tive grant channels (E-RGCH), and uplink enhanced
dedicated channel absolute grant channels (E-AGCH) of
the second downlink carrier and the third downlink car-
rier, the fifth downlink carrier and the sixth downlink
carrier, and the eighth downlink carrier and the ninth
downlink carrier are all in full-area coverage; and other
downlink channels except the downlink common pilot
channels, downlink fractional dedicated physical chan-
nels, E-HICH, E-RGCH, and E-AGCH of the second
downlink carrier and the third downlink carrier, the fifth
downlink carrier and the sixth downlink carrier, and the
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eighth downlink carrier and the ninth downlink carrier
are all in center-area coverage.

8. The method according to claim 7, wherein the manner of
configuring downlink carriers for the first communication
area, the second communication area, and the third commu-
nication area further comprises:

sending downlink synchronization channels on the first

downlink carrier, the fourth downlink carrier, and the
seventh downlink carrier; and not sending downlink
synchronization channels on other downlink carriers.

9. The method according to claim 7, wherein the manner of
configuring downlink carriers for the first communication
area, the second communication area, and the third commu-
nication area further comprises:

sending downlink synchronization channels on all down-

link carriers of the first communication area, the second
communication area, and the third communication area.

10. A communication device for a base station in a Wide-
band Code Division Multiple Access (WCDMA) system, the
communication device comprising:

Dec. 26, 2013

a sending module, configured to send downlink data with
same timing via downlink carriers that are respectively
configured in a first communication area, a second com-
munication area, and a third communication area;
wherein the first communication area, the second commu-
nication area, and the third communication area are
communication areas with every two thereof being adja-
cent to each other;
wherein the downlink carriers covered at edges of any two
of the first communication area, the second communi-
cation area, and the third communication area have dif-
ferent frequencies; and
wherein the communication areas serve as communication
cells or communication sectors.
11. A base station, comprising the communication device
according to claim 10.

12. The base station according to claim 11, wherein the
base station is applied in a Wideband Code Division Multiple
Access (WCDMA) system.
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