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(57) ABSTRACT

The present invention discloses a downlink control infor-
mation sending method and device, and a downlink control
information receiving method and device. The sending
method includes: sending, by a base station device, down-
link control information DCI on a physical downlink control
channel PDCCH of a downlink subframe, where the DCI is
used to instruct user equipment UE to receive physical
downlink shared channel PDSCH information in an uplink
subframe; and sending the PDSCH information in the uplink
subframe. In this way, the base station can effectively
schedule an uplink subframe, and a purpose of transmitting
a downlink service by using an uplink subframe is achieved,
which not only improves utilization of a wireless spectrum
resource corresponding to the uplink subframe, but also
effectively diverts load pressure of a wireless spectrum
resource corresponding to a downlink subframe. Therefore,
overall utilization of wireless spectrum resources of a sys-
tem is improved.
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A base station device sends downlink control information DCI on a
physical downlink control channel PDCCH of a downlink subframe
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The base station device sends the PDSCH information in the uplink subframe
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A base station device sends downlink control information DCI on a
physical downlink control channel PDCCH of a downlink subframe

102

The base station device sends the PDSCH information in the uplink subframe

FIG 1

201

User equipment UE receives downlink control information DCI sent by
a base station device

202

The UE receives, according to the DCI, the PDSCH information sent by the
base station device in the uplink subframe

203

The UE sends acknowledgment/non-acknowledgment ACK/NACK to the
base station device

FIG 2
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301

User equipment UE receives downlink transmission mode information sent by
a base station device

02

.

The UE detects, according to a correspondence between downlink transmission
mode information and DCI, DCI corresponding to the received downlink
transmission mode information

If an obtained CRC is not bk 303

-

The UE descrambles or demasks on the CRC of the detected DCI by using a
scrambling or masking C-RNTT code and a scrambling code ax

304

-

When determining that the CRC obtained after the descrambling or demasking is
Cx, the UE determines that DCI sent by the base station device and used to
instruct the UE to receive PDSCH information in an uplink subframe is received

305

.

The UE determines, according to the DCI, a subframe number of a downlink
subframe in which the DCI is received

306

.

The UE receives, according to the DCI, the PDSCH information sent by the
base station device in the uplink subframe

307

The UE sends acknowledgment/non-acknowledgment ACK/NACK to the
base station device

FIG 3
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DOWNLINK CONTROL INFORMATION

SENDING METHOD AND DEVICE, AND

DOWNLINK CONTROL INFORMATION
RECEIVING METHOD AND DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of U.S. patent
application Ser. No. 15/363,327, filed on Nov. 29, 2016,
which is a continuation of International Application No.
PCT/CN2014/079007, filed on May 30, 2014, All of the
afore-mentioned patent applications are hereby incorporated
by reference in their entireties.

TECHNICAL FIELD

[0002] The present invention relates to the field of wireless
communications technologies, and in particular, to a down-
link control information sending method and device, and a
downlink control information receiving method and device.

BACKGROUND

[0003] With an increase in a quantity of users in a mobile
communications system, and in particular, an increase in a
traffic volume number of a single user, wireless resources are
increasingly becoming scarce resources.

[0004] In an FDD (frequency division duplex) system, a
same bandwidth is used for an uplink frequency band and a
downlink frequency band. However, currently, an uplink
traffic volume is far less than a downlink traffic volume,
which means that relatively more wireless spectrum
resources need to be allocated, to meet a requirement of the
downlink traffic volume. It is learned from a use process that
when these wireless spectrum resources are used for trans-
mitting an uplink service, a large quantity of wireless
spectrum resources are idle, and this problem causes rela-
tively low utilization of the wireless spectrum resources.

SUMMARY

[0005] In view of this, embodiments of the present inven-
tion provide a downlink control information sending method
and device, and a downlink control information receiving
method and device, which are used to resolve an existing
problem of relatively low utilization of a wireless spectrum
resource.

[0006] According to a first aspect of the present invention,
a downlink control information sending method is provided,
including:

[0007] sending, by a base station device, downlink control
information DCI on a physical downlink control channel
PDCCH of a downlink subframe, where the DCI is used to
instruct user equipment UE to receive physical downlink
shared channel PDSCH information in an uplink subframe;
and

[0008] sending, by the base station device, the PDSCH
information in the uplink subframe.

[0009] With reference to the first aspect of the present
invention, in a first possible implementation manner, the
method further includes:

[0010] sending, by the base station device, a notification
message to the user equipment UE, where the notification
message is used to indicate a correspondence between a
subframe number of a downlink subframe used to send DCI
and a subframe number of an uplink subframe used to send
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PDSCH information, and the notification message includes
at least one or more of a system information block SIB or
radio resource control RRC signaling.

[0011] With reference to the first aspect of the present
invention, in a second possible implementation manner, the
sending, by a base station device, DCI on a PDCCH of a
downlink subframe meets: a quantity of bits of the DCI sent
by the base station device is the same as a quantity of bits
of DCI format O/format 1A sent by the base station, and the
DCI sent by the base station device includes a check code
CRC and/or a scrambling code, where the CRC and/or the
scrambling code is used to instruct the UE to receive the
physical downlink shared channel PDSCH information in
the uplink subframe.

[0012] With reference to the second possible implemen-
tation manner of the first aspect of the present invention, in
a third possible implementation manner, a subframe number
of the uplink subframe used to instruct the UE to receive the
PDSCH information is the same as a subframe number of the
downlink subframe used by the base station device to send
the DCI.

[0013] With reference to the second possible implemen-
tation manner of the first aspect of the present invention, or
with reference to the third possible implementation manner
of the first aspect of the present invention, in a fourth
possible implementation manner, before the sending, by a
base station device, downlink control information DCI on a
physical downlink control channel PDCCH of a downlink
subframe, the method further includes:

[0014] sending, by the base station device, downlink trans-
mission mode information to the user equipment UE, where
the downlink transmission mode information is used to
instruct the UE to detect format information of the downlink
control information DCI.

[0015] With reference to the fourth possible implementa-
tion manner of the first aspect of the present invention, in a
fifth possible implementation manner, the sending, by the
base station device, downlink transmission mode informa-
tion to the user equipment UE includes:

[0016] sending, by the base station device, the downlink
transmission mode information to the user equipment UE by
using radio resource control RRC signaling.

[0017] With reference to the first aspect of the present
invention, with reference to the first possible implementa-
tion manner of the first aspect of the present invention, with
reference to the second possible implementation manner of
the first aspect of the present invention, with reference to the
third possible implementation manner of the first aspect of
the present invention, with reference to the fourth possible
implementation manner of the first aspect of the present
invention, or with reference to the fifth possible implemen-
tation manner of the first aspect of the present invention, in
a sixth possible implementation manner, before the sending,
by a base station device, downlink control information DCI
on a physical downlink control channel PDCCH of a down-
link subframe, the method further includes:

[0018] selecting, by the base station device, an uplink
subframe that can be used to send the PDSCH information,
and determining, according to the correspondence between
a subframe number of a downlink subframe used to send
DCI and a subframe number of an uplink subframe used to
send PDSCH information, a subframe number that is of a
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downlink subframe and corresponding to a subframe num-
ber of the selected uplink subframe used to send the PDSCH
information;

[0019] the sending, by a base station device, downlink
control information DCI on a physical downlink control
channel PDCCH of a downlink subframe includes:

[0020] sending, by the base station device, the downlink
control information DCI on the physical downlink control
channel PDCCH of the downlink subframe corresponding to
the determined subframe number of the downlink subframe;
and

[0021] the sending, by the base station device, the PDSCH
information in the uplink subframe includes:

[0022] sending, by the base station device, the PDSCH
information in the selected uplink subframe.

[0023] With reference to the first aspect of the present
invention, with reference to the first possible implementa-
tion manner of the first aspect of the present invention, with
reference to the second possible implementation manner of
the first aspect of the present invention, with reference to the
third possible implementation manner of the first aspect of
the present invention, with reference to the fourth possible
implementation manner of the first aspect of the present
invention, with reference to the fifth possible implementa-
tion manner of the first aspect of the present invention, or
with reference to the sixth possible implementation manner
of the first aspect of the present invention, in a seventh
possible implementation manner, the uplink subframe used
by the base station device to send the PDSCH information
is used to send only the PDSCH information, and is not used
to send PDCCH information, physical control format indi-
cator channel PCFICH information, or physical hybrid auto-
matic repeat request indicator channel PHICH information.

[0024] With reference to the first aspect of the present
invention, with reference to the first possible implementa-
tion manner of the first aspect of the present invention, with
reference to the second possible implementation manner of
the first aspect of the present invention, with reference to the
third possible implementation manner of the first aspect of
the present invention, with reference to the fourth possible
implementation manner of the first aspect of the present
invention, with reference to the fifth possible implementa-
tion manner of the first aspect of the present invention, with
reference to the sixth possible implementation manner of the
first aspect of the present invention, or with reference to the
seventh possible implementation manner of the first aspect
of the present invention, in an eighth possible implementa-
tion manner, the uplink subframe is carried on an uplink
carrier, the downlink subframe is carried on a downlink
carrier, and the uplink carrier and the downlink carrier are
wireless spectrum resources configured in a frequency divi-
sion duplex FDD system.

[0025] According to a second aspect of the present inven-
tion, a downlink control information receiving method is
provided, including:

[0026] receiving, by user equipment UE, downlink control
information DCI sent by a base station device, where the
DCI instructs the UE to receive physical downlink shared
channel PDSCH information in an uplink subframe; and

[0027] receiving, by the UE according to the DCI, the
PDSCH information sent by the base station device in the
uplink subframe.
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[0028] With reference to the second aspect of the present
invention, in a first possible implementation manner, the
method further includes:

[0029] receiving, by the user equipment UE, a notification
message sent by the base station device, where the notifi-
cation message is used to indicate a correspondence between
a subframe number of a downlink subframe used to send
DCI and a subframe number of an uplink subframe used to
send PDSCH information, and the notification message
includes at least one or more of a system information block
SIB or radio resource control RRC signaling.

[0030] With reference to the second aspect of the present
invention, or with reference to the first possible implemen-
tation manner of the second aspect of the present invention,
in a second possible implementation manner, the receiving,
by UE, downlink control information DCI sent by a base
station device includes:

[0031] receiving, by the UE in a blind detection manner,
the DCI sent by the base station device.

[0032] With reference to the second aspect of the present
invention, in a third possible implementation manner, before
the receiving, by UE, downlink control information DCI
sent by a base station device, the method further includes:
[0033] receiving, by the user equipment UE, downlink
transmission mode information sent by the base station
device, where the downlink transmission mode information
is used to instruct the UE to detect format information of the
downlink control information DCI.

[0034] With reference to the third possible implementation
manner of the second aspect of the present invention, in a
fourth possible implementation manner, the receiving, by
UE, downlink control information DCI sent by a base station
device includes:

[0035] performing, by the UE according to the downlink
transmission mode information, blind detection on the
downlink control information DCI sent by the base station
device, where the DCI sent by the base station device meets:
a quantity of bits of the DCI sent by the base station device
is the same as a quantity of bits of DCI format 0/format 1A
sent by the base station device, and the DCI sent by the base
station device includes a check code CRC and/or a scram-
bling code, where the CRC and/or the scrambling code is
used to instruct the UE to receive the physical downlink
shared channel PDSCH information in the uplink subframe.
[0036] With reference to the fourth possible implementa-
tion manner of the second aspect of the present invention, in
a fifth possible implementation manner, the performing, by
the UE according to the downlink transmission mode infor-
mation, blind detection on the downlink control information
DCI sent by the base station device includes:

[0037] descrambling or demasking, by the UE each time a
piece of DCI is detected, a check code CRC of the detected
DCI by using a scrambling or masking C-RNTI code Xx,,,, 4,
and determining whether the CRC obtained after the
descrambling or demasking is b, ; and

[0038] if the obtained CRC is not b,, descrambling or
demasking the CRC of the detected DCI by using the
scrambling or masking C-RNTI codex,,,,, , and a scrambling
code a,, and determining, when it is determined that the
CRC obtained after the descrambling or demasking is C,,
that the DCI sent by the base station device and used to
instruct the UE to receive the PDSCH information in the
uplink subframe is received.
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[0039] With reference to the second aspect of the present
invention, with reference to the first possible implementa-
tion manner of the second aspect of the present invention,
with reference to the second possible implementation man-
ner of the second aspect of the present invention, with
reference to the third possible implementation manner of the
second aspect of the present invention, with reference to the
fourth possible implementation manner of the second aspect
of the present invention, or with reference to the fifth
possible implementation manner of the second aspect of the
present invention, in a sixth possible implementation man-
ner, after the receiving, by UE, DCI sent by a base station
device, the method further includes:

[0040] determining, by the UE, a subframe number of a
downlink subframe in which the DCI is received; and

[0041] the receiving, by the UE according to the DCI, the
PDSCH information sent by the base station device in the
uplink subframe includes:

[0042] determining, by the UE according to the correspon-
dence between a subframe number of a downlink subframe
used to send DCI and a subframe number of an uplink
subframe used to send PDSCH information, and the deter-
mined subframe number of the downlink subframe in which
the DCI is received, a subframe number of the uplink
subframe used by the base station device to send the PDSCH
information; and

[0043] receiving, by the UE in the uplink subframe cor-
responding to the determined subframe number of the uplink
subframe, the PDSCH information sent by the base station
device.

[0044] With reference to the second aspect of the present
invention, with reference to the first possible implementa-
tion manner of the second aspect of the present invention,
with reference to the second possible implementation man-
ner of the second aspect of the present invention, with
reference to the third possible implementation manner of the
second aspect of the present invention, with reference to the
fourth possible implementation manner of the second aspect
of the present invention, with reference to the fifth possible
implementation manner of the second aspect of the present
invention, or with reference to the sixth possible implemen-
tation manner of the second aspect of the present invention,
in a seventh possible implementation manner, when the UE
receives the PDSCH information, the method further
includes:

[0045] sending, by the UE, acknowledgment/non-ac-
knowledgment ACK/NACK to the base station device.

[0046] With reference to the seventh possible implemen-
tation manner of the second aspect of the present invention,
in an eighth possible implementation manner, the sending,
by the UE, ACK/NACK to the base station device includes:

[0047] determining, by the UE according to a correspon-
dence between a subframe number of a downlink subframe
used to receive DCI and a subframe number of an uplink
subframe used to send ACK/NACK, a subframe number of
an uplink subframe used to send the ACK/NACK, and
sending the ACK/NACK in the uplink subframe correspond-
ing to the determined subframe number of the uplink sub-
frame.

[0048] With reference to the seventh possible implemen-
tation manner of the second aspect of the present invention,
in a ninth possible implementation manner, the sending, by
the UE, ACK/NACK to the base station device includes:
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[0049] determining, by the UE according to a correspon-
dence between a subframe number of an uplink subframe
used to receive PDSCH information and a subframe number
of'an uplink subframe used to send ACK/NACK, a subframe
number of an uplink subframe used to send the ACK/NACK,
and sending the ACK/NACK in the uplink subframe corre-
sponding to the determined subframe number of the uplink
subframe.

[0050] With reference to the seventh possible implemen-
tation manner of the second aspect of the present invention,
or with reference to the eighth possible implementation
manner of the second aspect of the present invention, in a
ninth possible implementation manner, the sending, by the
UE, the ACK/NACK in the uplink subframe corresponding
to the determined subframe number of the uplink subframe
includes:

[0051] reselecting, by the UE when it is determined that
the uplink subframe corresponding to the subframe number
of the uplink subframe used to send the ACK/NACK has
been scheduled for sending a downlink service, an uplink
subframe that has not been scheduled for sending a down-
link service and whose difference from the determined
subframe number of the uplink subframe is the smallest, and
sending the ACK/NACK in the reselected uplink subframe.
[0052] According to a third aspect of the present inven-
tion, a downlink control information sending device is
provided, including:

[0053] a downlink control information DCI sending mod-
ule, configured to send downlink control information DCI
on a physical downlink control channel PDCCH of a down-
link subframe, where the DCI is used to instruct user
equipment UE to receive physical downlink shared channel
PDSCH information in an uplink subframe; and

[0054] a physical downlink shared channel PDSCH infor-
mation sending module, configured to send the PDSCH
information in the uplink subframe.

[0055] With reference to the third aspect of the present
invention, in a first possible implementation manner, the
device further includes:

[0056] a notification message sending module, configured
to send a notification message to the user equipment UE,
where the notification message is used to indicate a corre-
spondence between a subframe number of a downlink
subframe used to send DCI and a subframe number of an
uplink subframe used to send PDSCH information, and the
notification message includes at least one or more of a
system information block SIB or radio resource control RRC
signaling.

[0057] With reference to the third aspect of the present
invention, in a second possible implementation manner, that
the sending device sends the DCI on the PDCCH of the
downlink subframe meets: a quantity of bits of the DCI sent
by the sending device is the same as a quantity of bits of DCI
format O/format 1A sent by the sending device, and the DCI
sent by the sending device includes a check code CRC
and/or a scrambling code, where the CRC and/or the scram-
bling code is used to instruct the UE to receive the physical
downlink shared channel PDSCH information in the uplink
subframe.

[0058] With reference to the second possible implemen-
tation manner of the third aspect of the present invention, in
a third possible implementation manner, a subframe number
of the uplink subframe used to instruct the UE to receive the
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PDSCH information is the same as a subframe number of the
downlink subframe used by the sending device to send the
DCI.

[0059] With reference to the second possible implemen-
tation manner of the third aspect of the present invention, or
with reference to the third possible implementation manner
of the third aspect of the present invention, in a fourth
possible implementation manner, the sending device further
includes: a mode information sending module, and

[0060] the mode information sending module is config-
ured to send downlink transmission mode information to the
user equipment UE before the DCI sending module sends
the downlink control information DCI on the physical
downlink control channel PDCCH of the downlink sub-
frame, where the downlink transmission mode information
is used to instruct the UE to detect format information of the
downlink control information DCI.

[0061] With reference to the fourth possible implementa-
tion manner of the third aspect of the present invention, in
a fifth possible implementation manner, the mode informa-
tion sending module is specifically configured to send the
downlink transmission mode information to the user equip-
ment UE by using radio resource control RRC signaling.
[0062] With reference to the third aspect of the present
invention, with reference to the first possible implementa-
tion manner of the third aspect of the present invention, with
reference to the second possible implementation manner of
the third aspect of the present invention, with reference to
the third possible implementation manner of the third aspect
of'the present invention, with reference to the fourth possible
implementation manner of the third aspect of the present
invention, or with reference to the fifth possible implemen-
tation manner of the third aspect of the present invention, in
a sixth possible implementation manner, the sending device
further includes: a subframe determining module, where
[0063] the subframe determining module is configured to:
before the DCI sending module sends the downlink control
information DCI on the physical downlink control channel
PDCCH of the downlink subframe, select an uplink sub-
frame that can be used to send the PDSCH information, and
determine, according to a correspondence between a sub-
frame number of a downlink subframe used to send DCI and
a subframe number of an uplink subframe used to send
PDSCH information, a subframe number that is of a down-
link subframe and corresponding to a subframe number of
the selected uplink subframe used to send the PDSCH
information;

[0064] the DCI sending module is specifically configured
to send the downlink control information DCI on the physi-
cal downlink control channel PDCCH of the downlink
subframe corresponding to the determined subframe number
of the downlink subframe; and

[0065] the PDSCH sending module is specifically config-
ured to send the PDSCH information in the selected uplink
subframe.

[0066] With reference to the third aspect of the present
invention, with reference to the first possible implementa-
tion manner of the third aspect of the present invention, with
reference to the second possible implementation manner of
the third aspect of the present invention, with reference to
the third possible implementation manner of the third aspect
of'the present invention, with reference to the fourth possible
implementation manner of the third aspect of the present
invention, with reference to the fifth possible implementa-
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tion manner of the third aspect of the present invention, or
with reference to the sixth possible implementation manner
of the third aspect of the present invention, in a seventh
possible implementation manner, the uplink subframe used
by the sending device to send the PDSCH information is
used to send only the PDSCH information, and is not used
to send PDCCH information, physical control format indi-
cator channel PCFICH information, or physical hybrid auto-
matic repeat request indicator channel PHICH information.

[0067] With reference to the third aspect of the present
invention, with reference to the first possible implementa-
tion manner of the third aspect of the present invention, with
reference to the second possible implementation manner of
the third aspect of the present invention, with reference to
the third possible implementation manner of the third aspect
of'the present invention, with reference to the fourth possible
implementation manner of the third aspect of the present
invention, with reference to the fifth possible implementa-
tion manner of the third aspect of the present invention, with
reference to the sixth possible implementation manner of the
third aspect of the present invention, or with reference to the
seventh possible implementation manner of the third aspect
of the present invention, in an eighth possible implementa-
tion manner, the uplink subframe is carried on an uplink
carrier, the downlink subframe is carried on a downlink
carrier, and the uplink carrier and the downlink carrier are
wireless spectrum resources configured in a frequency divi-
sion duplex FDD system.

[0068] According to a fourth aspect of the present inven-
tion, a downlink control information receiving device is
provided, including:

[0069] a downlink control information DCI receiving
module, configured to receive downlink control information
DCI sent by a base station device, where the DCI instructs
the UE to receive physical downlink shared channel PDSCH
information in an uplink subframe; and

[0070] a physical downlink shared channel PDSCH infor-
mation receiving module, configured to receive, according
to the DCI received by the DCI receiving module, the
PDSCH information sent by the base station device in the
uplink subframe.

[0071] With reference to the fourth aspect of the present
invention, in a first possible implementation manner, the
receiving device further includes:

[0072] a notification message receiving module, config-
ured to receive a notification message sent by the base
station device, where the notification message is used to
indicate a correspondence between a subframe number of a
downlink subframe used to send DCI and a subframe
number of an uplink subframe used to send PDSCH infor-
mation, and the notification message includes at least one or
more of a system information block SIB or radio resource
control RRC signaling.

[0073] With reference to the fourth aspect of the present
invention, or with reference to the first possible implemen-
tation manner of the fourth aspect of the present invention,
in a second possible implementation manner, the DCI
receiving module is specifically configured to receive, in a
blind detection manner, the DCI sent by the base station
device.

[0074] With reference to the fourth aspect of the present
invention, in a third possible implementation manner, the
receiving device further includes:
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[0075] a transmission mode information receiving mod-
ule, configured to receive, before the DCI receiving module
receives the downlink control information DCI sent by the
base station device, downlink transmission mode informa-
tion sent by the base station device, where the downlink
transmission mode information is used to instruct the UE to
detect format information of the downlink control informa-
tion DCIL.

[0076] With reference to the third possible implementation
manner of fourth aspect of the present invention, in a fourth
possible implementation manner, the DCI receiving module
is specifically configured to perform, according to the down-
link transmission mode information, blind detection on the
downlink control information DCI sent by the base station
device, where the DCI sent by the base station device meets:
a quantity of bits of the DCI sent by the base station device
is the same as a quantity of bits of DCI format 0/format 1A
sent by the base station device, and the DCI sent by the base
station device includes a check code CRC and/or a scram-
bling code, where the CRC and/or the scrambling code is
used to instruct the UE to receive the physical downlink
shared channel PDSCH information in the uplink subframe.
[0077] With reference to the fourth possible implementa-
tion manner of fourth aspect of the present invention, in a
fifth possible implementation manner, the DCI receiving
module is specifically configured to: descramble or demask,
each time a piece of DCI is detected, a check code CRC of
the detected DCI by using a scrambling or masking C-RNTI
code X,,,, » and determine whether the CRC obtained after
the descrambling or demasking is b,; and

[0078] ifthe obtained CRC is not b, descramble or demask
the CRC of the detected DCI by using the scrambling or
masking C-RNTI code x,,,, , and a scrambling code a,, and
determine, when it is determined that the CRC obtained after
the descrambling or demasking is C,, that the DCI sent by
the base station device and used to instruct the UE to receive
the PDSCH information in the uplink subframe is received.
[0079] With reference to the fourth aspect of the present
invention, with reference to the first possible implementa-
tion manner of the fourth aspect of the present invention,
with reference to the second possible implementation man-
ner of the fourth aspect of the present invention, with
reference to the third possible implementation manner of the
fourth aspect of the present invention, with reference to the
fourth possible implementation manner of the fourth aspect
of the present invention, or with reference to the fifth
possible implementation manner of the fourth aspect of the
present invention, in a sixth possible implementation man-
ner, the receiving device further includes: a subframe num-
ber determining module;

[0080] the subframe number determining module is con-
figured to determine, after the DCI receiving module
receives the DCI sent by the base station device, a subframe
number of a downlink subframe in which the DCI is
received; and

[0081] the PDSCH information receiving module is spe-
cifically configured to: determine, according to the corre-
spondence between a subframe number of a downlink
subframe used to send DCI and a subframe number of an
uplink subframe used to send PDSCH information, and the
determined subframe number of the downlink subframe in
which the DCI is received, a subframe number of the uplink
subframe used by the base station device to send the PDSCH
information; and receive, in the uplink subframe corre-
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sponding to the determined subframe number of the uplink
subframe, the PDSCH information sent by the base station
device.

[0082] With reference to the fourth aspect of the present
invention, with reference to the first possible implementa-
tion manner of the fourth aspect of the present invention,
with reference to the second possible implementation man-
ner of the fourth aspect of the present invention, with
reference to the third possible implementation manner of the
fourth aspect of the present invention, with reference to the
fourth possible implementation manner of the fourth aspect
of the present invention, with reference to the fifth possible
implementation manner of the fourth aspect of the present
invention, or with reference to the sixth possible implemen-
tation manner of the fourth aspect of the present invention,
in a seventh possible implementation manner, the receiving
device further includes: a sending module, and

[0083] the sending module is configured to send acknowl-
edgment/non-acknowledgment ACK/NACK to the base sta-
tion device when the PDSCH information receiving module
receives the PDSCH information.

[0084] With reference to the seventh possible implemen-
tation manner of the fourth aspect of the present invention,
in an eighth possible implementation manner, the sending
module is specifically configured to: determine, according to
a correspondence between a subframe number of a downlink
subframe used to receive DCI and a subframe number of an
uplink subframe used to send ACK/NACK, a subframe
number of an uplink subframe used to send the ACK/NACK,
and send the ACK/NACK in the uplink subframe corre-
sponding to the determined subframe number of the uplink
subframe.

[0085] With reference to the seventh possible implemen-
tation manner of the fourth aspect of the present invention,
in a ninth possible implementation manner, the sending
module is specifically configured to: determine, according to
a correspondence between a subframe number of an uplink
subframe used to receive PDSCH information and a sub-
frame number of an uplink subframe used to send ACK/
NACK, a subframe number of an uplink subframe used to
send the ACK/NACK, and send the ACK/NACK in the
uplink subframe corresponding to the determined subframe
number of the uplink subframe.

[0086] With reference to the seventh possible implemen-
tation manner of the fourth aspect of the present invention,
or with reference to the eighth possible implementation
manner of the fourth aspect of the present invention, in a
ninth possible implementation manner, the sending module
is specifically configured to: reselect, when it is determined
that the uplink subframe corresponding to the subframe
number of the uplink subframe used to send the ACK/
NACK has been scheduled for sending a downlink service,
an uplink subframe that has not been scheduled for sending
a downlink service and whose difference from the deter-
mined subframe number of the uplink subframe is the
smallest, and send the ACK/NACK in the reselected uplink
subframe.

[0087] According to a fifth aspect of the present invention,
a downlink control information sending device is provided,
including:

[0088] a signal transmitter, configured to send downlink
control information DCI on a physical downlink control
channel PDCCH of a downlink subframe, where the DCI is
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used to instruct user equipment UE to receive physical
downlink shared channel PDSCH information in an uplink
subframe; and

[0089] the signal transmitter is further configured to send
the PDSCH information in the uplink subframe.

[0090] With reference to the fifth aspect of the present
invention, in a first possible implementation manner, the
signal transmitter is further configured to send a notification
message to the user equipment UE, where the notification
message is used to indicate a correspondence between a
subframe number of a downlink subframe used to send DCI
and a subframe number of an uplink subframe used to send
PDSCH information, and the notification message includes
at least one or more of a system information block SIB or
radio resource control RRC signaling.

[0091] With reference to the fifth aspect of the present
invention, in a second possible implementation manner, that
the sending device sends the DCI on the PDCCH of the
downlink subframe meets: a quantity of bits of the DCI sent
by the sending device is the same as a quantity of bits of DCI
format O/format 1A sent by the sending device, and the DCI
sent by the sending device includes a check code CRC
and/or a scrambling code, where the CRC and/or the scram-
bling code is used to instruct the UE to receive the physical
downlink shared channel PDSCH information in the uplink
subframe.

[0092] With reference to the second possible implemen-
tation manner of the fifth aspect of the present invention, in
a third possible implementation manner, a subframe number
of the uplink subframe used to instruct the UE to receive the
PDSCH information is the same as a subframe number of the
downlink subframe used by the base station device to send
the DCI.

[0093] With reference to the second possible implemen-
tation manner of the fifth aspect of the present invention, or
with reference to the third possible implementation manner
of the fifth aspect of the present invention, in a fourth
possible implementation manner, the signal transmitter is
further configured to send downlink transmission mode
information to the user equipment UE before sending the
downlink control information DCI on the physical downlink
control channel PDCCH of the downlink subframe, where
the downlink transmission mode information is used to
instruct the UE to detect format information of the downlink
control information DCI.

[0094] With reference to the fourth possible implementa-
tion manner of the fifth aspect of the present invention, in a
fifth possible implementation manner, the signal transmitter
is specifically configured to send the downlink transmission
mode information to the user equipment UE by using radio
resource control RRC signaling.

[0095] With reference to the fifth aspect of the present
invention, with reference to the first possible implementa-
tion manner of the fifth aspect of the present invention, with
reference to the second possible implementation manner of
the fifth aspect of the present invention, with reference to the
third possible implementation manner of the fifth aspect of
the present invention, with reference to the fourth possible
implementation manner of the fifth aspect of the present
invention, or with reference to the fifth possible implemen-
tation manner of the fifth aspect of the present invention, in
a sixth possible implementation manner, the sending device
further includes: a processor, where
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[0096] the processor is configured to: before the downlink
control information DCI is sent on the physical downlink
control channel PDCCH of the downlink subframe, select an
uplink subframe that can be used to send the PDSCH
information, and determine, according to the correspon-
dence between a subframe number of a downlink subframe
used to send DCI and a subframe number of an uplink
subframe used to send PDSCH information, a subframe
number that is of a downlink subframe and corresponding to
a subframe number of the selected uplink subframe used to
send the PDSCH information;

[0097] the signal transmitter is specifically configured to
send the downlink control information DCI on the physical
downlink control channel PDCCH of the downlink sub-
frame corresponding to the determined subframe number of
the downlink subframe; and

[0098] the signal transmitter is further specifically config-
ured to send the PDSCH information in the selected uplink
subframe.

[0099] With reference to the fifth aspect of the present
invention, with reference to the first possible implementa-
tion manner of the fifth aspect of the present invention, with
reference to the second possible implementation manner of
the fifth aspect of the present invention, with reference to the
third possible implementation manner of the fifth aspect of
the present invention, with reference to the fourth possible
implementation manner of the fifth aspect of the present
invention, with reference to the fifth possible implementa-
tion manner of the fifth aspect of the present invention, or
with reference to the sixth possible implementation manner
of the fifth aspect of the present invention, in a seventh
possible implementation manner, the uplink subframe used
by the sending device to send the PDSCH information is
used to send only the PDSCH information, and is not used
to send PDCCH information, physical control format indi-
cator channel PCFICH information, or physical hybrid auto-
matic repeat request indicator channel PHICH information.
[0100] With reference to the fifth aspect of the present
invention, with reference to the first possible implementa-
tion manner of the fifth aspect of the present invention, with
reference to the second possible implementation manner of
the fifth aspect of the present invention, with reference to the
third possible implementation manner of the fifth aspect of
the present invention, with reference to the fourth possible
implementation manner of the fifth aspect of the present
invention, with reference to the fifth possible implementa-
tion manner of the fifth aspect of the present invention, with
reference to the sixth possible implementation manner of the
fifth aspect of the present invention, or with reference to the
seventh possible implementation manner of the fifth aspect
of the present invention, in an eighth possible implementa-
tion manner, the uplink subframe is carried on an uplink
carrier, the downlink subframe is carried on a downlink
carrier, and the uplink carrier and the downlink carrier are
wireless spectrum resources configured in a frequency divi-
sion duplex FDD system.

[0101] According to a sixth aspect of the present inven-
tion, a downlink control information receiving device is
provided, including:

[0102] a signal receiver, configured to receive downlink
control information DCI sent by a base station device, where
the DCI instructs the UE to receive physical downlink
shared channel PDSCH information in an uplink subframe;
and
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[0103] the signal receiver is further configured to receive,
according to the DCI, the PDSCH information sent by the
base station device in the uplink subframe.

[0104] With reference to the sixth aspect of the present
invention, in a first possible implementation manner, the
signal receiver is further configured to receive a notification
message sent by the base station device, where the notifi-
cation message is used to indicate a correspondence between
a subframe number of a downlink subframe used to send
DCI and a subframe number of an uplink subframe used to
send PDSCH information, and the notification message
includes at least one or more of a system information block
SIB or radio resource control RRC signaling.

[0105] With reference to the sixth aspect of the present
invention, or with reference to the first possible implemen-
tation manner of the sixth aspect of the present invention, in
a second possible implementation manner, the signal
receiver is specifically configured to receive, in a blind
detection manner, the DCI sent by the base station device.
[0106] With reference to the sixth aspect of the present
invention, in a third possible implementation manner, the
signal receiver is further configured to receive, before
receiving the downlink control information DCI sent by the
base station device, downlink transmission mode informa-
tion sent by the base station device, where the downlink
transmission mode information is used to instruct the UE to
detect format information of the downlink control informa-
tion DCIL.

[0107] With reference to the third possible implementation
manner of sixth aspect of the present invention, in a fourth
possible implementation manner, the signal receiver is spe-
cifically configured to perform, according to the downlink
transmission mode information, blind detection on the
downlink control information DCI sent by the base station
device, where the DCI sent by the base station device meets:
a quantity of bits of the DCI sent by the base station device
is the same as a quantity of bits of DCI format 0/format 1A
sent by the base station device, and the DCI sent by the base
station device includes a check code CRC and/or a scram-
bling code, where the CRC and/or the scrambling code is
used to instruct the UE to receive the physical downlink
shared channel PDSCH information in the uplink subframe.
[0108] With reference to the fourth possible implementa-
tion manner of sixth aspect of the present invention, in a fifth
possible implementation manner, the signal receiver is spe-
cifically configured to: descramble or demask, each time a
piece of DCI is detected, a check code CRC of the detected
DCI by using a scrambling or masking C-RNTI code x,,,, .
and determine whether the CRC obtained after the descram-
bling or demasking is b,; and

[0109] if the obtained CRC is not b,, descramble or
demask the CRC of the detected DCI by using the scram-
bling or masking C-RNTI code x,,,,, , and a scrambling code
a,, and determine, when it is determined that the CRC
obtained after the descrambling or demasking is C,, that the
DCI sent by the base station device and used to instruct the
UE to receive the PDSCH information in the uplink sub-
frame is received.

[0110] With reference to the sixth aspect of the present
invention, with reference to the first possible implementa-
tion manner of the sixth aspect of the present invention, with
reference to the second possible implementation manner of
the sixth aspect of the present invention, with reference to
the third possible implementation manner of the sixth aspect
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of'the present invention, with reference to the fourth possible
implementation manner of the sixth aspect of the present
invention, or with reference to the fifth possible implemen-
tation manner of the sixth aspect of the present invention, in
a sixth possible implementation manner, the receiving
device further includes: a processor, where

[0111] the processor is configured to determine, after the
signal receiver receives the DCI sent by the base station
device, a subframe number of a downlink subframe in which
the DCI is received; and

[0112] the signal receiver is specifically configured to:
determine, according to the correspondence between a sub-
frame number of a downlink subframe used to send DCI and
a subframe number of an uplink subframe used to send
PDSCH information, and the determined subframe number
of the downlink subframe in which the DCI is received, a
subframe number of the uplink subframe used by the base
station device to send the PDSCH information; and receive,
in the uplink subframe corresponding to the determined
subframe number of the uplink subframe, the PDSCH infor-
mation sent by the base station device.

[0113] With reference to the sixth aspect of the present
invention, with reference to the first possible implementa-
tion manner of the sixth aspect of the present invention, with
reference to the second possible implementation manner of
the sixth aspect of the present invention, with reference to
the third possible implementation manner of the sixth aspect
of'the present invention, with reference to the fourth possible
implementation manner of the sixth aspect of the present
invention, with reference to the fifth possible implementa-
tion manner of the sixth aspect of the present invention, or
with reference to the sixth possible implementation manner
of the sixth aspect of the present invention, in a seventh
possible implementation manner, the receiving device fur-
ther includes: a signal transmitter, where

[0114] the signal transmitter is configured to send
acknowledgment/non-acknowledgment ACK/NACK to the
base station device when the signal receiver receives the
PDSCH information.

[0115] With reference to the seventh possible implemen-
tation manner of the sixth aspect of the present invention, in
an eighth possible implementation manner, the signal trans-
mitter is specifically configured to: determine, according to
a correspondence between a subframe number of a downlink
subframe used to receive DCI and a subframe number of an
uplink subframe used to send ACK/NACK, a subframe
number of an uplink subframe used to send the ACK/NACK,
and send the ACK/NACK in the uplink subframe corre-
sponding to the determined subframe number of the uplink
subframe.

[0116] With reference to the seventh possible implemen-
tation manner of the sixth aspect of the present invention, in
a ninth possible implementation manner, the signal trans-
mitter is specifically configured to: determine, according to
a correspondence between a subframe number of an uplink
subframe used to receive PDSCH information and a sub-
frame number of an uplink subframe used to send ACK/
NACK, a subframe number of an uplink subframe used to
send the ACK/NACK, and send the ACK/NACK in the
uplink subframe corresponding to the determined subframe
number of the uplink subframe.

[0117] With reference to the seventh possible implemen-
tation manner of the sixth aspect of the present invention, or
with reference to the eighth possible implementation manner
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of the sixth aspect of the present invention, in a ninth
possible implementation manner, the signal transmitter is
specifically configured to: reselect, when it is determined
that the uplink subframe corresponding to the subframe
number of the uplink subframe used to send the ACK/
NACK has been scheduled for sending a downlink service,
an uplink subframe that has not been scheduled for sending
a downlink service and whose difference from the deter-
mined subframe number of the uplink subframe is the
smallest, and send the ACK/NACK in the reselected uplink
subframe.

[0118] According to the embodiments of the present
invention, a base station device sends downlink control
information DCI on a physical downlink control channel
PDCCH of a downlink subframe, where the DCI is used to
instruct user equipment UE to receive physical downlink
shared channel PDSCH information in an uplink subframe;
and sends the PDSCH information in the uplink subframe.
In this way, the base station can effectively schedule an
uplink subframe, and a purpose of transmitting a downlink
service by using an uplink subframe is achieved, which not
only improves utilization of a wireless spectrum resource
corresponding to the uplink subframe, but also effectively
diverts load pressure of a wireless spectrum resource cor-
responding to a downlink subframe. Therefore, overall uti-
lization of wireless spectrum resources of a system is
improved.

BRIEF DESCRIPTION OF DRAWINGS

[0119] To describe the technical solutions in the embodi-
ments of the present invention more clearly, the following
briefly describes the accompanying drawings required for
describing the embodiments. Apparently, the accompanying
drawings in the following description show merely some
embodiments of the present invention, and a person of
ordinary skill in the art may still derive other drawings from
these accompanying drawings without creative efforts.
[0120] FIG. 1 is a schematic flowchart of a downlink
control information sending method according to Embodi-
ment 1 of the present invention;

[0121] FIG. 2 is a schematic flowchart of a downlink
control information receiving method according to Embodi-
ment 3 of the present invention;

[0122] FIG. 3 is a schematic flowchart of a downlink
control information receiving method according to Embodi-
ment 4 of the present invention;

[0123] FIG. 4 is a schematic structural diagram of a
downlink control information sending device according to
Embodiment 5 of the present invention;

[0124] FIG. 5 is a schematic structural diagram of a
downlink control information receiving device according to
Embodiment 6 of the present invention;

[0125] FIG. 6 is a schematic structural diagram of a
downlink control information sending device according to
Embodiment 7 of the present invention; and

[0126] FIG. 7 is a schematic structural diagram of a
downlink control information receiving device according to
Embodiment 8 of the present invention.

DESCRIPTION OF EMBODIMENTS

[0127] To achieve the purpose of the present invention,
embodiments of the present invention provide a downlink
control information sending method and device, and a
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downlink control information receiving method and device.
A base station device sends downlink control information
DCI on a physical downlink control channel PDCCH of a
downlink subframe, where the DCI is used to instruct user
equipment UE to receive physical downlink shared channel
PDSCH information in an uplink subframe; and sends the
PDSCH information in the uplink subframe. In this way, the
base station can effectively schedule an uplink subframe,
and a purpose of transmitting a downlink service by using an
uplink subframe is achieved, which not only improves
utilization of a wireless spectrum resource corresponding to
the uplink subframe, but also effectively diverts load pres-
sure of a wireless spectrum resource corresponding to a
downlink subframe. Therefore, overall utilization of wire-
less spectrum resources of a system is improved.

[0128] It should be noted that a downlink subframe
involved in the embodiments of the present invention is
carried on a downlink carrier, and an uplink subframe is
carried on an uplink carrier. The downlink carrier and the
uplink carrier are wireless spectrum resources configured for
a base station device in an FDD system. That is, the
embodiments of the present invention are applied to the
FDD system or another system similar to the frequency
division duplex system, and no specific limitation is
imposed herein.

[0129] The following describes the embodiments of the
present invention in detail with reference to accompanying
drawings in this specification. Apparently, the described
embodiments are merely some but not all of the embodi-
ments of the present invention. All other embodiments
obtained by a person 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.

Embodiment 1

[0130] As shown in FIG. 1, FIG. 1 is a schematic flow-
chart of a downlink control information sending method
according to Embodiment 1 of the present invention. The
method may be described as follows:

[0131] Step 101. A base station device sends downlink
control information DCI on a physical downlink control
channel PDCCH of a downlink subframe.

[0132] The DCI is used to instruct user equipment UE to
receive PDSCH (physical downlink shared channel) infor-
mation in an uplink subframe.

[0133] In step 101, in an LTE (Long Term Evolution)
system, at each TTI (transmission time interval), the UE
(user equipment) obtains the DCI (downlink control infor-
mation) by detecting a PDCCH (physical downlink control
channel) or an ePDCCH (enhanced physical downlink con-
trol channel).

[0134] The DCI includes downlink scheduling informa-
tion and scheduling authorization information of an uplink
subframe.

[0135] In addition, the PDCCH is a physical downlink
control channel, and is located in a control field part of a
time-frequency resource in a subframe, that is, the PDCCH
occupies first N OFDM (orthogonal frequency division
multiplexing) symbols of a subframe in a time-frequency
resource. A PCFICH (physical control format indicator
channel) is used to indicate the first N OFDM symbols
occupied by the PDCCH channel.
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[0136] It should be noted that N is greater than 0 and less
than or equal to 3, and generally, when a system bandwidth
is 1.4 M, a value of N is 4.

[0137] The ePDCCH occupies an entire subframe, and
occupies one or more RBs (resource block) in terms of a
frequency domain resource.

[0138] In this embodiment of the present invention, the
physical downlink control channel PDCCH is a general term
and includes the PDCCH located in the first N OFDM
symbols of the subframe and/or the ePDCCH.

[0139] Specifically, the base station device sends the
downlink control information DCI on the physical downlink
control channel PDCCH of the downlink subframe, where
the DCl is used to instruct the user equipment UE to receive
the physical downlink shared channel PDSCH information
in the uplink subframe. The DCI may be conventional DCI,
or may be DCI in a new format.

[0140] Ifthe DCI sent by the base station device is DCI in
a new format, that a base station device sends DCI on a
PDCCH of a downlink subframe meets: a quantity of bits of
the DCI sent by the base station device is the same as a
quantity of bits of DCI format 0/format 1A sent by the base
station device, and the DCI sent by the base station device
includes a check code CRC and/or a scrambling code, where
the CRC and/or the scrambling code is used to instruct the
UE to receive the physical downlink shared channel PDSCH
information in the uplink subframe.

[0141] In this case, in another embodiment of the present
invention, optionally, before that a base station device sends
downlink control information DCI on a physical downlink
control channel PDCCH of a downlink subframe, the
method further includes:

[0142] sending, by the base station device, downlink trans-
mission mode information to the user equipment UE, where
the downlink transmission mode information is used to
instruct the UE to detect format information of the downlink
control information DCI.

[0143] Specifically, the sending, by the base station
device, downlink transmission mode information to the user
equipment UE includes:

[0144] sending, by the base station device, the downlink
transmission mode information to the user equipment UE by
using RRC signaling.

[0145] Optionally, a subframe number of the uplink sub-
frame used to instruct the UE to receive the PDSCH infor-
mation is the same as a subframe number of the downlink
subframe used by the base station device to send the DCIL.
[0146] Regardless of whether the base station device sends
conventional DCI or DCI in a new format, in another
embodiment of the present invention, optionally, before a
base station device sends downlink control information DCI
on a physical downlink control channel PDCCH of a down-
link subframe, the method further includes:

[0147] selecting, by the base station device, an uplink
subframe that can be used to send the PDSCH information,
and determining, according to a correspondence between a
subframe number of a downlink subframe used to send DCI
and a subframe number of an uplink subframe used to send
PDSCH information, a subframe number that is of a down-
link subframe and corresponding to a subframe number of
the selected uplink subframe used to send the PDSCH
information.

[0148] When scheduling a wireless spectrum resource, the
base station device can determine which subframe in the
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uplink carrier is a relatively idle subframe. In this case, the
base station device may select a relatively idle uplink
subframe as the uplink subframe that can be used to send the
PDSCH information. A manner in which the base station
device selects the uplink subframe that can be used to send
the PDSCH information may be determined according to an
actual need, or may be determined according to experience,
which is not limited herein.

[0149] It should be noted that the correspondence between
a subframe number of a downlink subframe used to send
DCI and a subframe number of an uplink subframe used to
send PDSCH information may be configured by the base
station device in advance, may be determined through
negotiation with the user equipment, or may be sent to the
base station device and the user equipment after being
configured in the system, which is not limited herein.

[0150] If the correspondence between a subframe number
of' a downlink subframe used to send DCI and a subframe
number of an uplink subframe used to send PDSCH infor-
mation is randomly configured by the base station device, in
this embodiment of the present invention, the method further
includes:

[0151] sending, by the base station device, a notification
message to the user equipment UE.

[0152] The notification message is used to indicate the
correspondence between a subframe number of a downlink
subframe used to send DCI and a subframe number of an
uplink subframe used to send PDSCH information, and the
notification message includes at least one or more of a SIB
(system information block) and RRC (radio resource con-
trol) signaling.

[0153] It should be noted that, in the correspondence
between a subframe number of a downlink subframe used to
send downlink control information DCI and a subframe
number of an uplink subframe used to send physical down-
link shared channel PDSCH information, a specific time
corresponding to the subframe number of the downlink
subframe may be the same as or may be different from a
specific time corresponding to the subframe number of the
uplink subframe. If the downlink subframe completely does
not overlap the uplink subframe in terms of time, the base
station device can avoid sending the DCI and the PDSCH at
a same time, so that the UE does not need to cache data on
frequency bands of both the downlink subframe and the
uplink subframe, and a caching capability of the UE does not
need to be increased, that is, no extra overheads of the
system needs to be increased. Therefore, a purpose of saving
a system resource is achieved.

[0154] In this way, the base station device schedules the
PDSCH information to the uplink subframe for sending,
which helps to improve utilization of a wireless spectrum
resource.

[0155] For example, the subframe number of the uplink
subframe that is selected by the base station device and can
be used to send the PDSCH information is (n+m), and in this
case, it is determined that a subframe number of a downlink
subframe corresponding to the subframe number of the
selected uplink subframe used to send the PDSCH informa-
tion is n according to the subframe number (n+m) of the
selected uplink subframe used to send the PDSCH informa-
tion and the correspondence between a subframe number of
a downlink subframe used to send DCI and a subframe
number of an uplink subframe used to send PDSCH infor-
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mation. In this case, the base station device sends the DCI
on a PDCCH of the downlink subframe whose subframe
number is n; where

[0156] n is a natural number, m is an integer greater than
or equal to 1, and a specific value of m may be determined
in a predefined or preset manner, which is not limited herein.
[0157] Step 102. The base station device sends the
PDSCH information in the uplink subframe.

[0158] In step 102, the base station device sends the
PDSCH information in the selected uplink subframe.
[0159] It should be noted that, optionally, the uplink
subframe used by the base station device to send the PDSCH
information is used to send only the PDSCH information,
and is not used to send PDCCH information, physical
control format indicator channel PCFICH information, or
physical hybrid automatic repeat request indicator channel
(PHICH) information.

[0160] According to the solution of Embodiment 1 of the
present invention, a base station device sends downlink
control information DCI on a physical downlink control
channel PDCCH of a downlink subframe, where the DCI is
used to instruct user equipment UE to receive physical
downlink shared channel PDSCH information in an uplink
subframe; and sends the PDSCH information in the uplink
subframe. In this way, the base station can effectively
schedule an uplink subframe, and a purpose of transmitting
a downlink service by using an uplink subframe is achieved,
which not only improves utilization of a wireless spectrum
resource corresponding to the uplink subframe, but also
effectively diverts load pressure of a wireless spectrum
resource corresponding to a downlink subframe. Therefore,
overall utilization of wireless spectrum resources of a sys-
tem is improved.

Embodiment 2

[0161] In Embodiment 2, DCI that is in a new format and
mentioned in Embodiment 1 of the present invention is
described in detail.

[0162] That a base station device sends DCI (may be
recorded as DCI format 1A") on a PDCCH of a downlink
subframe meets:

[0163] a quantity of bits of the DCI sent by the base station
device is the same as a quantity of bits of DCI format
O/format 1A sent by the base station device, and the DCI sent
by the base station device includes a check code CRC and/or
a scrambling code, where the CRC and/or the scrambling
code is used to instruct the UE to receive the physical
downlink shared channel PDSCH information in the uplink
subframe.

[0164] For example, a CRC of the DCI format 1A' is
determined in the following manner:

[0165] C,=(ap+(bs+x,,,, ) mod 2) mod 2, k=0,1, . . . 15,
where

[0166] a, is a scrambling code, b, is a CRC, and X,,,,, ;. is

a scrambling or masking C-RNTI code.

[0167] a, is used to instruct the UE to receive physical
downlink shared channel PDSCH information in an uplink
subframe. That is, a, is used to verify whether the CRC of
the DCI is correct, and when a verification result is that the
CRC is correct, it is determined that the DCI is used to
instruct the UE to receive the physical downlink shared
channel PDSCH information in the uplink subframe.
[0168] In this way, a length of the DCI in the new format
is the same as the quantity of bits of the DCI format 0/format
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1A, and the length of the DCI is not increased; therefore, a
quantity of times of blind detection performed by the UE is
not increased either.

[0169] It should be noted that, a CRC of the DCI in the
new format is not limited to be obtained in the foregoing
masking or scrambling manner, and a scrambled bit is not
limited to 16 bits.

[0170] A format of the DCI format 1A' includes but is not
limited to the following two types:

[0171] The first type of format is similar to the DCI format
1A, has only one CRC, and includes an identification flag
bit, a centralized and distributed VRB allocation flag bit, an
RB allocation bit, an MCS bit, an HARQ process ID, a new
data indicator bit, a redundancy version bit, a PUCCH
transmission control command bit, and the CRC, which are
44 bits in total.

[0172] The identification flag bit occupies 1 bit, may exist
or may not exist, and belongs to a redundant bit. The
centralized and distributed VRB allocation flag bit occupies
1 bit. The RB allocation bit occupies 13 bits. The MCS bit
occupies 5 bits. The HARQ process ID occupies 3 bits. The
new data indicator bit occupies 1 bit. The redundancy
version bit occupies 2 bits. The PUCCH transmission con-
trol command bit occupies 2 bits. The CRC (obtained after
scrambling or masking processing by using the scrambling
or masking C-RNTI code x,,,,, ;, and the scrambling code a,)
occupies 16 bits.

[0173] It may be learned that a quantity of bits of the DCI
format 1A' is the same as that of the DCI format 0/format
1A, and a difference lies in that scrambling or masking
processing has been performed, by using the scrambling or
masking C-RNTI code x,,,, ;, and the scrambling code a;, on
a CRC included in the DCI format 1A'".

[0174] The second type of format is similar to design of
the DCI format 1, may have two codewords, and includes an
RB allocation bit, MCS bits of two code blocks, an HARQ
process ID, a transmission block-to-codeword mapping indi-
cator bit, a new data indicator bit of a transmission block 1,
a redundancy version bit of the transmission block 1, a new
data indicator bit of a transmission block 2, a redundancy
version bit of the transmission block 2, and a CRC bit.
[0175] The RB allocation bit occupies 13 bits. The MCS
bit of each of the two code blocks occupies 5 bits, and for
saving bits, MSCs of the two code blocks are set to the same.
The HARQ process 1D occupies 3 bits. The transmission
block-to-codeword mapping indicator bit occupies 1 bit. The
new data indicator bit of the transmission block 1 occupies
1 bit. The redundancy version bit of the transmission block
1 occupies 2 bits. The new data indicator bit of the trans-
mission block 2 occupies 1 bit. The redundancy version bit
of the transmission block 2 occupies 2 bits. The CRC
(obtained after scrambling or masking processing by using
the scrambling or masking C-RNTI code x,,,,, and the
scrambling code a,) bit occupies 16 bits.

[0176] It may be learned that there are 44 bits in total,
which are the same as the quantity of bits of the DCI format
O/format 1A. A difference lies in that scrambling or masking
processing has been performed, by using the scrambling or
masking C-RNTI code x,,,, ;, and the scrambling code a;, on
a CRC included in the DCI format 1A'".

[0177] Embodiment 2 of the present invention provides
DCI in a new format. When detecting the DCI in the new
format, UE may determine that a base station device sends
PDSCH information in an uplink subframe, and receive, in
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an uplink subframe corresponding to a subframe number of
a downlink subframe in which the DCI is received, the
PDSCH information sent by the base station device. There-
fore, the base station device flexibly schedules an uplink
subframe, and a purpose of transmitting a downlink service
by using an uplink subframe is achieved, which not only
improves utilization of a wireless spectrum resource corre-
sponding to the uplink subframe, but also effectively diverts
load pressure of a wireless spectrum resource corresponding
to a downlink subframe. Therefore, overall utilization of a
wireless spectrum resource of a system is improved.

Embodiment 3

[0178] As shown in FIG. 2, FIG. 2 is a schematic flow-
chart of a downlink control information receiving method
according to Embodiment 3 of the present invention. The
method may be described as follows:

[0179] Step 201. User equipment UE receives downlink
control information DCI sent by a base station device.
[0180] The DCI instructs the UE to receive physical
downlink shared channel PDSCH information in an uplink
subframe.

[0181] In step 201, a manner in which the user equipment
UE receives the downlink control information DCI sent by
the base station device includes but is not limited to the
following:

[0182] Manner 1: The UE receives, in a blind detection
manner, the DCI sent by the base station device.

[0183] Manner 2:

[0184] before the UE receives the downlink control infor-
mation DCI sent by the base station device, the method
further includes: receiving, by the user equipment UE,
downlink transmission mode information sent by the base
station device, where the downlink transmission mode infor-
mation is used to instruct the UE to detect format informa-
tion of the downlink control information DCI.

[0185] Inthe LTE release RS, a base station device notifies
UE of a downlink transmission mode in advance, so that the
UE receives, by using RRC signaling, downlink transmis-
sion mode information sent by the base station device.
According to the received downlink transmission mode
information, the UE not only needs to detect downlink DCI,
but also needs to detect uplink DCI (that is, DCI format 0).
However, because a quantity of bits of the DCI format 0 is
the same as that of DCI format 1A, a DCI format further
needs to be determined when the DCI format is being
detected.

[0186] The UE detects, according to a correspondence
between downlink transmission mode information and DCI,
DCI corresponding to the received downlink transmission
mode information.

[0187] In this case, the manner in which the user equip-
ment UE receives the downlink control information DCI
sent by the base station device includes:

[0188] performing, by the UE according to the downlink
transmission mode information, blind detection on the
downlink control information DCI sent by the base station
device, where the DCI sent by the base station device meets:
a quantity of bits of the DCI sent by the base station device
is the same as a quantity of bits of DCI format 0/format 1A
sent by the base station device, and the DCI sent by the base
station device includes a check code CRC and/or a scram-
bling code, where the CRC and/or the scrambling code is

Jun. 13,2019

used to instruct the UE to receive the physical downlink
shared channel PDSCH information in the uplink subframe.
[0189] Specifically, the performing, by the UE according
to the downlink transmission mode information, blind detec-
tion on the downlink control information DCI sent by the
base station device includes:

[0190] descrambling or demasking, by the UE each time a
piece of DCI is detected, a check code CRC of the detected
DCI by using a scrambling or masking C-RNTI code x,,,, .
and determining whether the CRC obtained after the
descrambling or demasking is b,; and if the obtained CRC
is not b,, descrambling or demasking the CRC of the
detected DCI by using the scrambling or masking C-RNTI
code X,,,, , and a scrambling code a,, and determining, when
it is determined that the CRC obtained after the descram-
bling or demasking is C,, that the DCI sent by the base
station device and used to instruct the UE to receive the
PDSCH information in the uplink subframe is received.
[0191] Inan embodiment of the present invention, option-
ally, the method further includes:

[0192] receiving, by the user equipment UE, a notification
message sent by the base station device.

[0193] The notification message is used to indicate a
correspondence between a subframe number of a downlink
subframe used to send DCI and a subframe number of an
uplink subframe used to send PDSCH information, and the
notification message includes at least one or more of a
system information block SIB or radio resource control RRC
signaling.

[0194] In another embodiment of the present invention,
after that UE receives DCI sent by a base station device, the
method further includes:

[0195] determining, by the UE, a subframe number of a
downlink subframe in which the DCI is received.

[0196] Step 202. The UE receives, according to the DCI,
the PDSCH information sent by the base station device in
the uplink subframe.

[0197] In step 202, the UE determines, according to the
correspondence between a subframe number of a downlink
subframe used to send DCI and a subframe number of an
uplink subframe used to send PDSCH information, and the
determined subframe number of the downlink subframe in
which the DCI is received, a subframe number of the uplink
subframe used by the base station device to send the PDSCH
information.

[0198] The UE receives, in the uplink subframe corre-
sponding to the determined subframe number of the uplink
subframe, the PDSCH information sent by the base station
device.

[0199] For example, the base station device sends the DCI
on a PDCCH of a downlink subframe whose subframe
number is n. It is determined, according to the correspon-
dence between a subframe number of a downlink subframe
used to send DCI and a subframe number of an uplink
subframe used to send PDSCH information, that the base
station device sends the PDSCH information in an uplink
subframe whose subframe number is (n+m), where

[0200] n is a natural number, m is an integer greater than
or equal to 1, and a specific value of m may be determined
in a predefined or preset manner, which is not limited herein.
[0201] If the UE detects downlink DCI in the downlink
subframe whose subframe number is n, the UE determines,
according to the received correspondence between a sub-
frame number of a downlink subframe used to send DCI and
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a subframe number of an uplink subframe used to send
PDSCH information, that the base station device is to send
the PDSCH information in the uplink subframe whose
subframe number is (n+m) and receive, in the uplink sub-
frame corresponding to the subframe number (n+m) of the
uplink subframe, the PDSCH information sent by the base
station device.

[0202] Step 203. The UE sends acknowledgment/non-
acknowledgment ACK/NACK to the base station device.
[0203] In step 203, a manner in which the UE sends the
ACK/NACK to the base station device includes but is not
limited to the following two types:

[0204] In the first type, a subframe number of an uplink
subframe used to send the ACK/NACK is determined
according to the downlink subframe in which the DCI sent
by the base station device is received.

[0205] Specifically, when receiving the DCI sent by the
base station device, the UE determines, according to a
correspondence between a subframe number of a downlink
subframe used to send DCI and a subframe number of an
uplink subframe used to send ACK/NACK, the subframe
number of the uplink subframe used to send the ACK/
NACK, and sends the ACK/NACK in the uplink subframe
corresponding to the determined subframe number of the
uplink subframe.

[0206] It should be noted that a correspondence between
all or any two of a subframe number of a downlink subframe
used to send DCI, a subframe number of an uplink subframe
used to send PDSCH information, or a subframe number of
an uplink subframe used to send ACK/NACK may be
pre-determined by the base station device, or may be deter-
mined by the base station device according to an actual need,
or may be obtained through negotiation, which is not limited
herein.

[0207] For example, if the UE receives the DCI in the
downlink subframe whose subframe number is n, the UE
determines, according to the correspondence between a
subframe number of a downlink subframe used to send DCI
and a subframe number of an uplink subframe used to send
ACK/NACK, that the ACK/NACK needs to be sent in an
uplink subframe corresponding to a subframe number (n+k),
where k is greater than or equal to 4.

[0208] In the second type, a subframe number of an uplink
subframe used to send the ACK/NACK is determined
according to the uplink subframe in which the PDSCH
information sent by the base station device is received.
[0209] Specifically, when receiving the PDSCH informa-
tion sent by the base station device, the UE determines,
according to a correspondence between a subframe number
of an uplink subframe used to send PDSCH information and
a subframe number of an uplink subframe used to send
ACK/NACK, the subframe number of the uplink subframe
used to send the ACK/NACK, and sends the ACK/NACK in
the uplink subframe corresponding to the determined sub-
frame number of the uplink subframe.

[0210] It should be noted that a correspondence between
all or any two of a subframe number of a downlink subframe
used to send DCI, a subframe number of an uplink subframe
used to send PDSCH information, or a subframe number of
an uplink subframe used to send ACK/NACK may be
pre-determined by the base station device, or may be deter-
mined by the base station device according to an actual need,
or may be obtained through negotiation, which is not limited
herein.
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[0211] For example, if the UE receives the PDSCH infor-
mation in the uplink subframe whose subframe number is n,
the UE determines, according to the correspondence
between a subframe number of an uplink subframe used to
send PDSCH information and a subframe number of an
uplink subframe used to send ACK/NACK, that the ACK/
NACK needs to be sent in an uplink subframe corresponding
to a subframe number (n+k), where k is greater than or equal
to 4.

[0212] When determining that the uplink subframe corre-
sponding to the subframe number of the uplink subframe
used to send the ACK/NACK has been scheduled for
sending a downlink service, the UE reselects an uplink
subframe that has not been scheduled for sending a down-
link service and whose difference from the determined
subframe number of the uplink subframe is the smallest, and
sends the ACK/NACK in the reselected uplink subframe.
[0213] Specifically, the determined subframe number
(n+k) used to send the ACK/NACK may be corresponding
to an uplink subframe used to send a downlink service; in
this case, it is required to find the first uplink subframe from
subframes whose subframe numbers are subsequent to the
subframe number (n+k), and the uplink subframe is used to
send an uplink service, and the ACK/NACK is sent by using
the found first uplink subframe.

[0214] That is, once a conflict between an uplink resource
and a downlink resource occurs, the base station device may
avoid the conflict by using a resource scheduling algorithm.
[0215] By using the solution according to Embodiment 3
of the present invention, user equipment receives DCI sent
by a base station device, and receives, according to the DCI,
PDSCH information sent by the base station device in an
uplink subframe. Therefore, the base station device flexibly
schedules an uplink subframe, and a purpose of transmitting
a downlink service by using an uplink subframe is achieved,
which not only improves utilization of a wireless spectrum
resource corresponding to the uplink subframe, but also
effectively diverts load pressure of a wireless spectrum
resource corresponding to a downlink subframe. Therefore,
overall utilization of a wireless spectrum resource of a
system is improved.

Embodiment 4

[0216] As shown in FIG. 3, FIG. 3 is a schematic flow-
chart of a downlink control information receiving method
according to Embodiment 4 of the present invention. The
method may be described as follows:

[0217] Step 301. User equipment UE receives downlink
transmission mode information sent by a base station device.
[0218] The downlink transmission mode information is
used to instruct the UE to detect format information of
downlink control information DCI.

[0219] In step 301, in the LTE release R8, a base station
device notifies UE of a downlink transmission mode in
advance, so that the UE receives, by using RRC signaling,
downlink transmission mode information sent by the base
station device. According to the received downlink trans-
mission mode information, the UE not only needs to detect
downlink DCI, but also needs to detect uplink DCI (that is,
DCI format 0). However, because a quantity of bits of the
DCI format 0 is the same as that of DCI format 1A, a DCI
format further needs to be determined when the DCI format
is being detected.



US 2019/0182860 Al

[0220] Step 302. The UE detects, according to a corre-
spondence between downlink transmission mode informa-
tion and DCI, DCI corresponding to the received downlink
transmission mode information.

[0221] In step 302, the UE performs, according to the
downlink transmission mode information, blind detection on
downlink control information DCI sent by the base station
device, where the DCI sent by the base station device meets:
a quantity of bits of the DCI sent by the base station device
is the same as a quantity of bits of the DCI format 0/format
1A, and the DCI sent by the base station device includes a
check code CRC and/or a scrambling code, where the CRC
and/or the scrambling code is used to instruct the UE to
receive physical downlink shared channel PDSCH informa-
tion in an uplink subframe.

[0222] Specifically, each time the UE detects a piece of
DCI, the UE descrambles or demasks a check code CRC of
the detected DCI by using a scrambling or masking C-RNTI
code X, and determines whether the CRC obtained after
the descrambling or demasking is b,; and if the obtained
CRC is not by, step 303 is performed; otherwise, the DCI is
obtained by detection in Manner 1 in step 201, and then
subsequent content in step 202 and step 203 is performed.
[0223] Step 303. The UE descrambles or demasks a CRC
of the detected DCI by using a scrambling or masking
C-RNTI code x,,,, , and a scrambling code a,.

[0224] Step 304. When determining that the CRC obtained
after the descrambling or demasking is C,, the UE deter-
mines that DCI sent by the base station device and used to
instruct the UE to receive PDSCH information in an uplink
subframe is received.

[0225] Optionally, a subframe number of the uplink sub-
frame used to instruct the UE to receive the PDSCH infor-
mation is the same as a subframe number of a downlink
subframe used by the base station device to send the DCIL.
[0226] Step 305. The UE determines, according to the
DCI, a subframe number of a downlink subframe in which
the DCI is received.

[0227] Step 306. The UE receives, according to the DCI,
the PDSCH information sent by the base station device in
the uplink subframe.

[0228] In step 306, the UE determines, according to a
correspondence between a subframe number of a downlink
subframe used to send DCI and a subframe number of an
uplink subframe used to send PDSCH information, and the
determined subframe number of the downlink subframe in
which the DCI is received, the subframe number of the
uplink subframe used by the base station device to send the
PDSCH information.

[0229] The UE receives, in the uplink subframe corre-
sponding to the determined subframe number of the uplink
subframe, the PDSCH information sent by the base station
device.

[0230] For example, the base station device sends the DCI
on a PDCCH of a downlink subframe whose subframe
number is n. It is determined, according to the correspon-
dence between a subframe number of a downlink subframe
used to send DCI and a subframe number of an uplink
subframe used to send PDSCH information, that the base
station device sends the PDSCH information in an uplink
subframe whose subframe number is (n+m), where

[0231] n is a natural number, m is an integer greater than
or equal to 1, and a specific value of m may be determined
in a predefined or preset manner, which is not limited herein.
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[0232] It should be noted that, the value of m may also be
0, that is, the base station device sends the DCI on the
PDCCH of the downlink subframe whose subframe number
is n, and at the same time, sends the PDSCH information in
an uplink subframe whose subframe number is n.

[0233] If the UE detects downlink DCI in the downlink
subframe whose subframe number is n, the UE determines,
according to the received correspondence between a sub-
frame number of a downlink subframe used to send DCI and
a subframe number of an uplink subframe used to send
PDSCH information, that the base station device is to send
the PDSCH information in the uplink subframe whose
subframe number is (n+m) and receive, in the uplink sub-
frame corresponding to the subframe number (n+m) of the
uplink subframe, the PDSCH information sent by the base
station device.

[0234] Step 307. The UE sends acknowledgment/non-
acknowledgment ACK/NACK to the base station device.
[0235] In step 307, a manner in which the UE sends the
ACK/NACK to the base station device includes but is not
limited to the following two types:

[0236] In the first type, a subframe number of an uplink
subframe used to send the ACK/NACK is determined
according to the downlink subframe in which the DCI sent
by the base station device is received.

[0237] Specifically, when receiving the DCI sent by the
base station device, the UE determines, according to a
correspondence between a subframe number of a downlink
subframe used to send DCI and a subframe number of an
uplink subframe used to send ACK/NACK, the subframe
number of the uplink subframe used to send the ACK/
NACK, and sends the ACK/NACK in the uplink subframe
corresponding to the determined subframe number of the
uplink subframe.

[0238] It should be noted that a correspondence between
all or any two of a subframe number of a downlink subframe
used to send DCI, a subframe number of an uplink subframe
used to send PDSCH information, or a subframe number of
an uplink subframe used to send ACK/NACK may be
pre-determined by the base station device, or may be deter-
mined by the base station device according to an actual need,
or may be obtained through negotiation, which is not limited
herein.

[0239] For example, if the UE receives the DCI in the
downlink subframe whose subframe number is n, the UE
determines, according to the correspondence between a
subframe number of a downlink subframe used to send DCI
and a subframe number of an uplink subframe used to send
ACK/NACK, that the ACK/NACK needs to be sent in an
uplink subframe corresponding to a subframe number (n+k),
where k is greater than or equal to 4.

[0240] In the second type, a subframe number of an uplink
subframe used to send the ACK/NACK is determined
according to the uplink subframe in which the PDSCH
information sent by the base station device is received.
[0241] Specifically, when receiving the PDSCH informa-
tion sent by the base station device, the UE determines,
according to a correspondence between a subframe number
of an uplink subframe used to send PDSCH information and
a subframe number of an uplink subframe used to send
ACK/NACK, the subframe number of the uplink subframe
used to send the ACK/NACK, and sends the ACK/NACK in
the uplink subframe corresponding to the determined sub-
frame number of the uplink subframe.
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[0242] It should be noted that a correspondence between
all or any two of a subframe number of a downlink subframe
used to send DCI, a subframe number of an uplink subframe
used to send PDSCH information, or a subframe number of
an uplink subframe used to send ACK/NACK may be
pre-determined by the base station device, or may be deter-
mined by the base station device according to an actual need,
or may be obtained through negotiation, which is not limited
herein.

[0243] For example, if the UE receives the PDSCH infor-
mation in the uplink subframe whose subframe number is n,
the UE determines, according to the correspondence
between a subframe number of an uplink subframe used to
send PDSCH information and a subframe number of an
uplink subframe used to send ACK/NACK, that the ACK/
NACK needs to be sent in an uplink subframe corresponding
to a subframe number (n+k), where k is greater than or equal
to 4.

[0244] When determining that the uplink subframe corre-
sponding to the subframe number of the uplink subframe
used to send the ACK/NACK has been scheduled for
sending a downlink service, the UE reselects an uplink
subframe that has not been scheduled for sending a down-
link service and whose difference from the determined
subframe number of the uplink subframe is the smallest, and
sends the ACK/NACK in the reselected uplink subframe.
[0245] Specifically, the determined subframe number
(n+k) used to send the ACK/NACK may be corresponding
to an uplink subframe used to send a downlink service; in
this case, it is required to find the first closet uplink subframe
from subframes whose subframe numbers are subsequent to
the subframe number (n+k), and the uplink subframe is used
to send an uplink service, and the ACK/NACK is sent by
using the found first closet uplink subframe.

[0246] That is, once a conflict between an uplink resource
and a downlink resource occurs, the base station device may
avoid the conflict by using a resource scheduling algorithm.
[0247] By using the solution according to Embodiment 4
of the present invention, user equipment receives DCI sent
by a base station device, and receives, according to the DCI,
PDSCH information sent by the base station device in an
uplink subframe. Therefore, the base station device flexibly
schedules an uplink subframe, and a purpose of transmitting
a downlink service by using an uplink subframe is achieved,
which not only improves utilization of a wireless spectrum
resource corresponding to the uplink subframe, but also
effectively diverts load pressure of a wireless spectrum
resource corresponding to a downlink subframe. Therefore,
overall utilization of a wireless spectrum resource of a
system is improved.

Embodiment 5

[0248] As shown in FIG. 4, FIG. 4 is a schematic struc-
tural diagram of a downlink control information sending
device according to Embodiment 5 of the present invention.
The sending device provided in Embodiment 5 of the
present invention is capable of performing the methods in
Embodiment 1 of the present invention and Embodiment 2
of the present invention, and the sending device includes: a
downlink control information DCI sending module 41 and a
physical downlink shared channel PDSCH information
sending module 42.

[0249] The downlink control information DCI sending
module 41 is configured to send downlink control informa-
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tion DCI on a physical downlink control channel PDCCH of
a downlink subframe, where the DCI is used to instruct user
equipment UE to receive physical downlink shared channel
PDSCH information in an uplink subframe.

[0250] The physical downlink shared channel PDSCH
information sending module 42 is configured to send the
PDSCH information in the uplink subframe.

[0251] Optionally, the device further includes a notifica-
tion message sending module 43.

[0252] The notification message sending module 43 is
configured to send a notification message to the user equip-
ment UE, where the notification message is used to indicate
a correspondence between a subframe number of a downlink
subframe used to send DCI and a subframe number of an
uplink subframe used to send PDSCH information, and the
notification message includes at least one or more of a
system information block SIB or radio resource control RRC
signaling.

[0253] In another embodiment of the present invention,
that the sending device sends the DCI on the PDCCH of the
downlink subframe meets: a quantity of bits of the DCI sent
by the sending device is the same as a quantity of bits of DCI
format O/format 1A sent by the sending device, and the DCI
sent by the sending device includes a check code CRC
and/or a scrambling code, where the CRC and/or the scram-
bling code is used to instruct the UE to receive the physical
downlink shared channel PDSCH information in the uplink
subframe.

[0254] Optionally, a subframe number of the uplink sub-
frame used to instruct the UE to receive the PDSCH infor-
mation is the same as a subframe number of the downlink
subframe used by the sending device to send the DCI.

[0255] Optionally, the sending device further includes a
mode information sending module 44.

[0256] The mode information sending module 44 is con-
figured to send downlink transmission mode information to
the user equipment UE before the DCI sending module 41
sends the downlink control information DCI on the physical
downlink control channel PDCCH of the downlink sub-
frame, where the downlink transmission mode information
is used to instruct the UE to detect format information of the
downlink control information DCI.

[0257] Specifically, the mode information sending module
44 is specifically configured to send the downlink transmis-
sion mode information to the user equipment UE by using
radio resource control RRC signaling.

[0258] Optionally, the sending device further includes a
subframe determining module 45.

[0259] The subframe determining module 45 is configured
to: before the DCI sending module 41 sends the downlink
control information DCI on the physical downlink control
channel PDCCH of the downlink subframe, select an uplink
subframe that can be used to send the PDSCH information,
and determine, according to a correspondence between a
subframe number of a downlink subframe used to send DCI
and a subframe number of an uplink subframe used to send
PDSCH information, a subframe number that is of a down-
link subframe and corresponding to a subframe number of
the selected uplink subframe used to send the PDSCH
information.

[0260] The DCI sending module 41 is specifically config-
ured to send the downlink control information DCI on the
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physical downlink control channel PDCCH of the downlink
subframe corresponding to the determined subframe number
of the downlink subframe.

[0261] The PDSCH sending module 42 is specifically
configured to send the PDSCH information in the selected
uplink subframe.

[0262] Optionally, the uplink subframe used by the base
station device to send the PDSCH information is used to
send only the PDSCH information, and is not used to send
PDCCH information, physical control format indicator
channel PCFICH information, or physical hybrid automatic
repeat request indicator channel PHICH information.
[0263] Optionally, the uplink subframe is carried on an
uplink carrier, the downlink subframe is carried on a down-
link carrier, and the uplink carrier and the downlink carrier
are wireless spectrum resources configured in a frequency
division duplex FDD system.

[0264] It should be noted that the sending device provided
in Embodiment 5 of the present invention may be imple-
mented in a hardware manner, or may be implemented in a
software manner, which is not limited herein. In addition, the
sending device provided in Embodiment 5 of the present
invention may be a logical unit inside a base station device,
or a logical component inside another similar device having
a function of a base station.

[0265] By using the sending device, a base station device
can flexibly schedule an uplink subframe, and a purpose of
transmitting a downlink service by using an uplink subframe
is achieved, which not only improves utilization of a wire-
less spectrum resource corresponding to the uplink sub-
frame, but also effectively diverts load pressure of a wireless
spectrum resource corresponding to a downlink subframe.
Therefore, overall utilization of wireless spectrum resources
of a system is improved.

Embodiment 6

[0266] As shown in FIG. 5, FIG. 5 is a schematic struc-
tural diagram of a downlink control information receiving
device according to Embodiment 6 of the present invention.
The receiving device according to Embodiment 6 of the
present invention has functions of performing Embodiment
3 of the present invention and Embodiment 4 of the present
invention, and the receiving device includes: a downlink
control information DCI receiving module 51 and a physical
downlink shared channel PDSCH information receiving
module 52.

[0267] The downlink control information DCI receiving
module 51 is configured to receive downlink control infor-
mation DCI sent by a base station device, where the DCI
instructs UE to receive physical downlink shared channel
PDSCH information in an uplink subframe.

[0268] The physical downlink shared channel PDSCH
information receiving module 52 is configured to receive,
according to the DCI received by the DCI receiving module,
the PDSCH information sent by the base station device in
the uplink subframe.

[0269] Optionally, the receiving device further includes a
notification message receiving module 53.

[0270] The notification message receiving module 53 is
configured to receive a notification message sent by the base
station device, where the notification message is used to
indicate a correspondence between a subframe number of a
downlink subframe used to send DCI and a subframe
number of an uplink subframe used to send PDSCH infor-
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mation, and the notification message includes at least one or
more of a system information block SIB or radio resource
control RRC signaling.

[0271] Specifically, the DCI receiving module 51 is spe-
cifically configured to receive, in a blind detection manner,
the DCI sent by the base station device.

[0272] Optionally, the receiving device further includes a
transmission mode information receiving module 54.
[0273] The transmission mode information receiving
module 54 is configured to receive, before the DCI receiving
module receives the downlink control information DCI sent
by the base station device, downlink transmission mode
information sent by the base station device, where the
downlink transmission mode information is used to instruct
the UE to detect format information of the downlink control
information DCI.

[0274] Specifically, the DCI receiving module 51 is spe-
cifically configured to: perform, according to the downlink
transmission mode information, blind detection on the
downlink control information DCI sent by the base station
device, where the DCI sent by the base station device meets:
a quantity of bits of the DCI sent by the base station device
is the same as a quantity of bits of DCI format 0/format 1A
sent by the base station device, and the DCI sent by the base
station device includes a check code CRC and/or a scram-
bling code, where the CRC and/or the scrambling code is
used to instruct the UE to receive the physical downlink
shared channel PDSCH information in the uplink subframe.
[0275] The DCI receiving module 51 is specifically con-
figured to: descramble or demask, each time a piece of DCI
is detected, a check code CRC of the detected DCI by using
a scrambling or masking C-RNTI code Xx,,,,, , and determine
whether the CRC obtained after the descrambling or
demasking is b,; and

[0276] if the obtained CRC is not b,, descramble or
demask the CRC of the detected DCI by using the scram-
bling or masking C-RNTI code Xx,,,,, , and a scrambling code
a,, and determine, when it is determined that the CRC
obtained after the descrambling or demasking is C,, that the
DCI sent by the base station device and used to instruct the
UE to receive the PDSCH information in the uplink sub-
frame is received.

[0277] Optionally, the receiving device further includes a
subframe number determining module 55.

[0278] The subframe number determining module 55 is
configured to determine, after the DCI receiving module
receives the DCI sent by the base station device, a subframe
number of a downlink subframe in which the DCI is
received.

[0279] The PDSCH information receiving module 52 is
specifically configured to: determine, according to the cor-
respondence between a subframe number of a downlink
subframe used to send DCI and a subframe number of an
uplink subframe used to send PDSCH information, and the
determined subframe number of the downlink subframe in
which the DCI is received, a subframe number of the uplink
subframe used by the base station device to send the PDSCH
information; and receive, in the uplink subframe corre-
sponding to the determined subframe number of the uplink
subframe, the PDSCH information sent by the base station
device.

[0280] Optionally, the receiving device further includes a
sending module 56.
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[0281] The sending module 56 is configured to send
acknowledgment/non-acknowledgment ACK/NACK to the
base station device when the PDSCH information receiving
module receives the PDSCH information.

[0282] Specifically, the sending module 56 is specifically
configured to: determine, according to a correspondence
between a subframe number of a downlink subframe used to
receive DCI and a subframe number of an uplink subframe
used to send ACK/NACK, a subframe number of an uplink
subframe used to send the ACK/NACK, and send the
ACK/NACK in the uplink subframe corresponding to the
determined subframe number of the uplink subframe.
[0283] The sending module 56 is specifically configured
to: determine, according to a correspondence between a
subframe number of an uplink subframe used to receive
PDSCH information and a subframe number of an uplink
subframe used to send ACK/NACK, a subframe number of
an uplink subframe used to send the ACK/NACK, and send
the ACK/NACK in the uplink subframe corresponding to the
determined subframe number of the uplink subframe.
[0284] The sending module 56 is specifically configured
to: reselect, when it is determined that the uplink subframe
corresponding to the subframe number of the uplink sub-
frame used to send the ACK/NACK has been scheduled for
sending a downlink service, an uplink subframe that has not
been scheduled for sending a downlink service and whose
difference from the determined subframe number of the
uplink subframe is the smallest, and send the ACK/NACK
in the reselected uplink subframe.

[0285] It should be noted that the receiving device pro-
vided in Embodiment 6 of the present invention may be
implemented in a hardware manner, or may be implemented
in a software manner, which is not limited herein. In
addition, the receiving device provided in Embodiment 6 of
the present invention may be a logical unit inside user
equipment, or a logical component inside another mobile
device.

[0286] Through cooperation between the sending device
according to Embodiment 5 of the present invention and the
receiving device according to Embodiment 6 of the present
invention, a base station device can flexibly schedule an
uplink subframe, and a purpose of transmitting a downlink
service by using an uplink subframe is achieved, which not
only improves utilization of a wireless spectrum resource
corresponding to the uplink subframe, but also effectively
diverts load pressure of a wireless spectrum resource cor-
responding to a downlink subframe. Therefore, overall uti-
lization of wireless spectrum resources of a system is
improved.

Embodiment 7

[0287] As shown in FIG. 6, FIG. 6 is a schematic struc-
tural diagram of a downlink control information sending
device according to Embodiment 7 of the present invention.
The sending device according to Embodiment 7 of the
present invention is capable of performing the methods in
Embodiment 1 of the present invention and Embodiment 2
of the present invention, and the sending device includes: a
signal transmitter 61 and a processor 62, where the signal
transmitter 61 and the processor 62 are connected by using
a communications bus 63.

[0288] The signal transmitter 61 is configured to send
downlink control information DCI on a physical downlink
control channel PDCCH of a downlink subframe, where the
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DCI is used to instruct user equipment UE to receive
physical downlink shared channel PDSCH information in an
uplink subframe.

[0289] The signal transmitter 61 is further configured to
send the PDSCH information in the uplink subframe.
[0290] Optionally, the signal transmitter 61 is further
configured to send a notification message to the user equip-
ment UE, where the notification message is used to indicate
a correspondence between a subframe number of a downlink
subframe used to send DCI and a subframe number of an
uplink subframe used to send PDSCH information, and the
notification message includes at least one or more of a
system information block SIB or radio resource control RRC
signaling.

[0291] Optionally, that the sending device sends the DCI
on the PDCCH of the downlink subframe meets: a quantity
of bits of the DCI sent by the sending device is the same as
a quantity of bits of DCI format O/format 1A sent by the
sending device, and the DCI sent by the sending device
includes a check code CRC and/or a scrambling code, where
the CRC and/or the scrambling code is used to instruct the
UE to receive the physical downlink shared channel PDSCH
information in the uplink subframe.

[0292] Optionally, a subframe number of the uplink sub-
frame used to instruct the UE to receive the PDSCH infor-
mation is the same as a subframe number of the downlink
subframe used by the base station device to send the DCIL.
[0293] Optionally, the signal transmitter 61 is further
configured to send downlink transmission mode information
to the user equipment UE before sending the downlink
control information DCI on the physical downlink control
channel PDCCH of the downlink subframe, where the
downlink transmission mode information is used to instruct
the UE to detect format information of the downlink control
information DCI.

[0294] Specifically, the signal transmitter 61 is specifically
configured to send the downlink transmission mode infor-
mation to the user equipment UE by using radio resource
control RRC signaling.

[0295] Optionally, the sending device further includes the
processor 62.
[0296] The processor 62 is configured to: before the

downlink control information DCI is sent on the physical
downlink control channel PDCCH of the downlink sub-
frame, select an uplink subframe that can be used to send the
PDSCH information, and determine, according to the cor-
respondence between a subframe number of a downlink
subframe used to send DCI and a subframe number of an
uplink subframe used to send PDSCH information, a sub-
frame number that is of a downlink subframe and corre-
sponding to a subframe number of the selected uplink
subframe used to send the PDSCH information.

[0297] The signal transmitter 61 is specifically configured
to send the downlink control information DCI on the physi-
cal downlink control channel PDCCH of the downlink
subframe corresponding to the determined subframe number
of the downlink subframe.

[0298] The signal transmitter 61 is further specifically
configured to send the PDSCH information in the selected
uplink subframe.

[0299] Optionally, the uplink subframe used by the send-
ing device to send the PDSCH information is used to send
only the PDSCH information, and is not used to send
PDCCH information, physical control format indicator
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channel PCFICH information, or physical hybrid automatic
repeat request indicator channel PHICH information.
[0300] Optionally, the uplink subframe is carried on an
uplink carrier, the downlink subframe is carried on a down-
link carrier, and the uplink carrier and the downlink carrier
are wireless spectrum resources configured in a frequency
division duplex FDD system.

[0301] It should be noted that the processor 62 may be a
general central processing unit (CPU), a microprocessor, an
application-specific integrated circuit (Application-Specific
Integrated Circuit, ASIC), or one or more integrated circuits
used to control execution of programs in the solutions of the
present invention.

[0302] By using the sending device, a base station device
can flexibly schedule an uplink subframe, and a purpose of
transmitting a downlink service by using an uplink subframe
is achieved, which not only improves utilization of a wire-
less spectrum resource corresponding to the uplink sub-
frame, but also effectively diverts load pressure of a wireless
spectrum resource corresponding to a downlink subframe.
Therefore, overall utilization of wireless spectrum resources
of a system is improved.

Embodiment 8

[0303] As shown in FIG. 7, FIG. 7 is a schematic struc-
tural diagram of a downlink control information receiving
device according to Embodiment 8 of the present invention.
The receiving device according to Embodiment 8 of the
present invention is capable of performing the methods in
Embodiment 3 of the present invention and Embodiment 4
of the present invention, and the receiving device includes:
a signal receiver 71 and a processor 72, where the signal
receiver 71 and the processor 72 are connected by using a
communications bus 73.

[0304] The signal receiver 71 is configured to receive
downlink control information DCI sent by a base station
device, where the DCI instructs the UE to receive physical
downlink shared channel PDSCH information in an uplink
subframe.

[0305] The signal receiver 71 is further configured to
receive, according to the DCI, the PDSCH information sent
by the base station device in the uplink subframe.

[0306] Optionally, the signal receiver 71 is further con-
figured to receive a notification message sent by the base
station device, where the notification message is used to
indicate a correspondence between a subframe number of a
downlink subframe used to send DCI and a subframe
number of an uplink subframe used to send PDSCH infor-
mation, and the notification message includes at least one or
more of a system information block SIB or radio resource
control RRC signaling.

[0307] Specifically, the signal receiver 71 is specifically
configured to receive, in a blind detection manner, the DCI
sent by the base station device.

[0308] Optionally, the signal receiver 71 is further con-
figured to receive, before receiving the downlink control
information DCI sent by the base station device, downlink
transmission mode information sent by the base station
device, where the downlink transmission mode information
is used to instruct the UE to detect format information of the
downlink control information DCI.

[0309] Specifically, the signal receiver 71 is specifically
configured to perform, according to the downlink transmis-
sion mode information, blind detection on the downlink
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control information DCI sent by the base station device,
where the DCI sent by the base station device meets: a
quantity of bits of the DCI sent by the base station device is
the same as a quantity of bits of DCI format O/format 1A sent
by the base station device, and the DCI sent by the base
station device includes a check code CRC and/or a scram-
bling code, where the CRC and/or the scrambling code is
used to instruct the UE to receive the physical downlink
shared channel PDSCH information in the uplink subframe.
[0310] Specifically, the signal receiver 71 is specifically
configured to: descramble or demask, each time a piece of
DCI is detected, a check code CRC of the detected DCI by
using a scrambling or masking C-RNTI code x,,,,, and
determine whether the CRC obtained after the descrambling
or demasking is b,; and

[0311] if'the obtained CRC is not b, descramble or demask
the CRC of the detected DCI by using the scrambling or
masking C-RNTI code x,,,,, , and a scrambling code a;, and
determine, when it is determined that the CRC obtained after
the descrambling or demasking is C,, that the DCI sent by
the base station device and used to instruct the UE to receive
the PDSCH information in the uplink subframe is received.
[0312] Optionally, the receiving device further includes
the processor 72.

[0313] The processor 72 is configured to determine, after
the signal receiver receives the DCI sent by the base station
device, a subframe number of a downlink subframe in which
the DCI is received.

[0314] The signal receiver 71 is specifically configured to:
determine, according to the correspondence between a sub-
frame number of a downlink subframe used to send DCI and
a subframe number of an uplink subframe used to send
PDSCH information, and the determined subframe number
of the downlink subframe in which the DCI is received, a
subframe number of the uplink subframe used by the base
station device to send the PDSCH information; and receive,
in the uplink subframe corresponding to the determined
subframe number of the uplink subframe, the PDSCH infor-
mation sent by the base station device.

[0315] Optionally, the receiving device further includes a
signal transmitter 74.

[0316] The signal transmitter 74 is configured to send
acknowledgment/non-acknowledgment ACK/NACK to the
base station device when the signal receiver receives the
PDSCH information.

[0317] Specifically, the signal transmitter 74 is specifically
configured to: determine, according to a correspondence
between a subframe number of a downlink subframe used to
receive DCI and a subframe number of an uplink subframe
used to send ACK/NACK, a subframe number of an uplink
subframe used to send the ACK/NACK, and send the
ACK/NACK in the uplink subframe corresponding to the
determined subframe number of the uplink subframe.
[0318] Specifically, the signal transmitter 74 is specifically
configured to: determine, according to a correspondence
between a subframe number of an uplink subframe used to
receive PDSCH information and a subframe number of an
uplink subframe used to send ACK/NACK, a subframe
number of an uplink subframe used to send the ACK/NACK,
and send the ACK/NACK in the uplink subframe corre-
sponding to the determined subframe number of the uplink
subframe.

[0319] Specifically, the signal transmitter 74 is specifically
configured to: reselect, when it is determined that the uplink
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subframe corresponding to the subframe number of the
uplink subframe used to send the ACK/NACK has been
scheduled for sending a downlink service, an uplink sub-
frame that has not been scheduled for sending a downlink
service and whose difference from the determined subframe
number of the uplink subframe is the smallest, and send the
ACK/NACK in the reselected uplink subframe.

[0320] It should be noted that the processor 72 may be a
general central processing unit (CPU), a microprocessor, an
application-specific integrated circuit (ASIC), or one or
more integrated circuits used to control execution of pro-
grams in the solutions of the present invention.

[0321] Through cooperation between the sending device
according to Embodiment 7 of the present invention and the
receiving device according to Embodiment 8 of the present
invention, a base station device can flexibly schedule an
uplink subframe, and a purpose of transmitting a downlink
service by using an uplink subframe is achieved, which not
only improves utilization of a wireless spectrum resource
corresponding to the uplink subframe, but also effectively
diverts load pressure of a wireless spectrum resource cor-
responding to a downlink subframe. Therefore, overall uti-
lization of wireless spectrum resources of a system is
improved.

[0322] A person skilled in the art should understand that
the embodiments of the present invention may be provided
as a method, an apparatus (device), or a computer program
product. Therefore, the present invention may use a form of
hardware only embodiments, software only embodiments,
or embodiments with a combination of software and hard-
ware. Moreover, the present invention may use a form of a
computer program product that is implemented on one or
more computer-usable storage media (including but not
limited to a disk memory, a CD-ROM, an optical memory,
and the like) that include computer-usable program code.
[0323] The present invention is described with reference
to the flowcharts and/or block diagrams of the method, the
apparatus (device), and the computer program product
according to the embodiments of the present invention. It
should be understood that computer program instructions
may be used to implement each process and/or each block in
the flowcharts and/or the block diagrams and a combination
of'a process and/or a block in the flowcharts and/or the block
diagrams. These computer program instructions may be
provided for a general-purpose computer, a dedicated com-
puter, an embedded processor, or a processor of any other
programmable data processing device to generate a
machine, so that the instructions executed by a computer or
a processor of any other programmable data processing
device generate an apparatus for implementing a specific
function in one or more processes in the flowcharts and/or in
one or more blocks in the block diagrams.

[0324] These computer program instructions may also be
stored in a computer readable memory that can instruct the
computer or any other programmable data processing device
to work in a specific manner, so that the instructions stored
in the computer readable memory generate an artifact that
includes an instruction apparatus. The instruction apparatus
implements a specific function in one or more processes in
the flowcharts and/or in one or more blocks in the block
diagrams.

[0325] These computer program instructions may also be
loaded onto a computer or another programmable data
processing device, so that a series of operations and steps are
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performed on the computer or the another programmable
device, thereby generating computer-implemented process-
ing. Therefore, the instructions executed on the computer or
the another programmable device provide steps for imple-
menting a specific function in one or more processes in the
flowcharts and/or in one or more blocks in the block
diagrams.

[0326] Although some preferred embodiments of the pres-
ent invention have been described, persons skilled in the art
can make changes and modifications to these embodiments
once they learn the basic inventive concept. Therefore, the
following claims are intended to be construed as to cover the
preferred embodiments and all changes and modifications
falling within the scope of the present invention.

[0327] Obviously, a person skilled in the art can make
various modifications and variations to the present invention
without departing from the spirit and scope of the present
invention. The present invention is intended to cover these
modifications and variations provided that they fall within
the scope of protection defined by the following claims and
their equivalent technologies.

What is claimed is:

1. A downlink control information sending method, com-
prising:

sending, by a base station device, downlink control infor-

mation (DCI) on a physical downlink control channel
(PDCCH) in a downlink time resource, wherein the
DCl is used to instruct user equipment (UE) to receive
physical downlink shared channel (PDSCH) informa-
tion in an uplink time resource; and

sending, by the base station device, the PDSCH informa-

tion in the uplink time resource.

2. The method according to claim 1, wherein the method
further comprises:

sending, by the base station device, a notification message

to the UE, wherein the notification message is used to
indicate a correspondence between a time resource
number of a downlink time resource used to send DCI
and a time resource number of an uplink time resource
used to send PDSCH information, and the notification
message comprises at least one or more of a system
information block (SIB) or radio resource control
(RRC) signaling.

3. The method according to claim 1, wherein the sending,
by a base station device, DCI on a PDCCH in a downlink
time resource meets: a quantity of bits of the DCI sent by the
base station device is the same as a quantity of bits of DCI
format O/format 1A sent by the base station, and the DCI sent
by the base station device comprises a CRC and/or a
scrambling code, wherein the CRC and/or the scrambling
code is used to instruct the UE to receive the PDSCH
information in the uplink time resource.

4. The method according to claim 1, wherein before the
sending, by a base station device, DCI on a PDCCH in a
downlink time resource, the method further comprises:

selecting, by the base station device, an uplink time

resource that can be used to send the PDSCH informa-
tion, and determining, according to a correspondence
between a time resource number of a downlink time
resource used to send DCI and a time resource number
of an uplink time resource used to send PDSCH infor-
mation, a time resource number that is of a downlink
time resource and corresponding to a time resource



US 2019/0182860 Al
19

number of the selected uplink time resource used to
send the PDSCH information;

the sending, by a base station device, downlink control

information DCI on a PDCCH in a downlink time
resource comprises:

sending, by the base station device, the downlink control

information DCI on the PDCCH in the downlink time
resource corresponding to the determined time resource
number of the downlink time resource; and

the sending, by the base station device, the PDSCH

information in the uplink time resource comprises:
sending, by the base station device, the PDSCH informa-
tion in the selected uplink time resource.

5. The method according to claim 1, wherein the uplink
time resource is carried on an uplink carrier, the downlink
time resource is carried on a downlink carrier, and the uplink
carrier and the downlink carrier are wireless spectrum
resources configured in a frequency division duplex (FDD)
system.

6. A downlink control information receiving method,
comprising:

receiving, by user equipment (UE), downlink control

information (DCI) from a base station device, wherein
the DCI instructs the UE to receive physical downlink
shared channel (PDSCH) information in an uplink time
resource; and

receiving, by the UE according to the DCI, the PDSCH

information from the base station device in the uplink
time resource.

7. The method according to claim 6, wherein the method
further comprises:

receiving, by the UE, a notification message from the base

station device, wherein the notification message is used
to indicate a correspondence between a time resource
number of a downlink time resource used to send DCI
and a time resource number of an uplink time resource
used to send PDSCH information, and the notification
message comprises at least one or more of a system
information block (SIB) or radio resource control
(RRC) signaling.

8. The method according to claim 6, wherein the receiv-
ing, by UE, DCI from a base station device comprises:

performing, by the UE according to downlink transmis-

sion mode information, blind detection on the DCI
from the base station device, wherein the DCI from the
base station device meets: a quantity of bits of the DCI
from the base station device that corresponds to a
quantity of bits of DCI format O/format 1A from the
base station device, and the DCI from the base station
device comprises a cyclic redundancy check (CRC)
and/or a scrambling code, wherein the CRC and/or the
scrambling code is used to instruct the UE to receive
the PDSCH information in the uplink time resource.

9. The method according to claim 8, wherein the perform-
ing, by the UE according to the downlink transmission mode
information, blind detection on the DCI from the base
station device comprises:

descrambling or demasking, by the UE each time a piece

of DCl is detected, a CRC of the detected DCI by using
a scrambling or masking C-RNTI code x,,,,, , and deter-
mining whether the CRC obtained after the descram-
bling or demasking is b,; and

if the obtained CRC is not b, descrambling or demasking

the CRC of the detected DCI by using the scrambling
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or masking C-RNTI code X,,,,, , and a scrambling code
a,, and determining, when the CRC obtained after the
descrambling or demasking is C,, that the DCI from the
base station device and used to instruct the UE to
receive the PDSCH information in the uplink time
resource is received.
10. The method according to claim 6, wherein when the
UE receives the PDSCH information, the method further
comprises:

determining, by the UE according to a correspondence
between a time resource number of a downlink time
resource used to receive DCI and a time resource
number of an uplink time resource used to send ACK/
NACK, a time resource number of an uplink time
resource used to send the ACK/NACK, and sending the
ACK/NACK in the uplink time resource corresponding
to the determined time resource number of the uplink
time resource.

11. A downlink control information sending device, com-
prising:

a signal transmitter, configured to send downlink control
information (DCI) on a physical downlink control
channel (PDCCH) in a downlink time resource,
wherein the DCI is used to instruct user equipment
(UE) to receive physical downlink shared channel
(PDSCH) information in an uplink time resource; and

the signal transmitter is further configured to send the
PDSCH information in the uplink time resource.

12. The sending device according to claim 11, wherein:

the signal transmitter is further configured to send a
notification message to the UE, wherein the notification
message is used to indicate a correspondence between
a time resource number of a downlink time resource
used to send DCI and a time resource number of an
uplink time resource used to send PDSCH information,
and the notification message comprises at least one or
more of a system information block (SIB) or radio
resource control (RRC) signaling.

13. The sending device according to claim 11, wherein
that the sending device sends the DCI on the PDCCH in the
downlink time resource meets: a quantity of bits of the DCI
sent by the sending device is the same as a quantity of bits
of DCI format O/format 1A sent by the sending device, and
the DCI sent by the sending device comprises a cyclic
redundancy check (CRC) and/or a scrambling code, wherein
the CRC and/or the scrambling code is used to instruct the
UE to receive the PDSCH information in the uplink time
resource.

14. The sending device according to claim 11, wherein the
sending device further comprises: a processor, wherein

the processor is configured to: before the DCI is sent on
the PDCCH in the downlink time resource, select an
uplink time resource that can be used to send the
PDSCH information, and determine, according to the
correspondence between a time resource number of a
downlink time resource used to send DCI and a time
resource number of an uplink time resource used to
send PDSCH information, a time resource number that
is of a downlink time resource and corresponding to a
time resource number of the selected uplink time
resource used to send the PDSCH information;

the signal transmitter is specifically configured to send the
DCI on the PDCCH in the downlink time resource
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corresponding to the determined time resource number
of the downlink time resource; and

the signal transmitter is further specifically configured to
send the PDSCH information in the selected uplink
time resource.

15. The sending device according to claim 11, wherein the
uplink time resource is carried on an uplink carrier, the
downlink time resource is carried on a downlink carrier, and
the uplink carrier and the downlink carrier are wireless
spectrum resources configured in a frequency division
duplex (FDD) system.

16. A downlink control information receiving device,
comprising:

a signal receiver, configured to receive downlink control
information (DCI) from a base station device, wherein
the DCI instructs user equipment (UE) to receive
physical downlink shared channel (PDSCH) informa-
tion in an uplink time resource; and

the signal receiver is further configured to receive, accord-
ing to the DCI, the PDSCH information from the base
station device in the uplink time resource.

17. The receiving device according to claim 16, wherein:

the signal receiver is further configured to receive a
notification message from the base station device,
wherein the notification message is used to indicate a
correspondence between a time resource number of a
downlink time resource used to send DCI and a time
resource number of an uplink time resource used to
send PDSCH information, and the notification message
comprises at least one or more of a system information
block (SIB) or radio resource control (RRC) signaling.

18. The receiving device according to claim 16, wherein:

the signal receiver is specifically configured to perform,
according to downlink transmission mode information,
blind detection on the DCI from the base station device,
wherein the DCI from the base station device meets: a
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quantity of bits of the DCI from the base station device
that corresponds to a quantity of bits of DCI format
O/format 1A from the base station device, and the DCI
from the base station device comprises a cyclic redun-
dancy check (CRC) and/or a scrambling code, wherein
the CRC and/or the scrambling code is used to instruct
the UE to receive the PDSCH information in the uplink
time resource.

19. The receiving device according to claim 18, wherein

the signal receiver is specifically configured to:
descramble or demask, each time a piece of DCI is
detected, a CRC of the detected DCI by using a
scrambling or masking C-RNTI code x,,,,, ,, and deter-
mine whether the CRC obtained after the descrambling
or demasking is b,; and

if the obtained CRC is not b, descramble or demask the
CRC of the detected DCI by using the scrambling or
masking C-RNTI code x,,,,, , and a scrambling code a,,
and determine, when the CRC obtained after the
descrambling or demasking is C,, that the DCI from the
base station device and used to instruct the UE to
receive the PDSCH information in the uplink time
resource is received.

20. The receiving device according to claim 16, wherein
the receiving device further comprises: a signal transmitter,
the signal transmitter is specifically configured to: deter-
mine, according to a correspondence between a time
resource number of a downlink time resource used to
receive DCI and a time resource number of an uplink
time resource used to send ACK/NACK, a time
resource number of an uplink time resource used to
send the ACK/NACK, and send the ACK/NACK in the
uplink time resource corresponding to the determined
time resource number of the uplink time resource.
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