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(54) INFORMATION TRANSMISSION METHOD, TERMINAL AND BASE STATION

(57) The present invention discloses an information
transmission method, a terminal, and a base station. The
method includes: receiving, by a machine type commu-
nication MTC terminal, downlink control information from
a base station, where the downlink control information
includes identification information of a HARQ process
and uplink index field information, the uplink index field
information occupies two bits, and the two bits include a

first bit and a second bit; and determining, according to
a subframe location n at which the downlink control in-
formation is transmitted, the identification information of
the HARQ process, and the uplink index field information,
a first start subframe location and a second start sub-
frame location for transmitting uplink data corresponding
to the HARQ process. TTI bundling in an MTC scenario
can be implemented by using the method.
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Description

TECHNICAL FIELD

[0001] The present invention relates to the communications field, and more specifically, to an information transmission
method, a terminal, and a base station.

BACKGROUND

[0002] The Internet of Things is a network in which various devices having specific capabilities of awareness, computing,
execution, and communication are deployed to obtain information from a physical world, and a network is used to
implement information transmission, coordination, and processing, so as to implement interconnection between people
and things or between things. In brief, the Internet of Things is intended for interconnection and interworking between
people and things and between things. The Internet of Things may be applied to various fields such as a smart grid,
intelligent agriculture, intelligent transportation, and environment monitoring.
[0003] Machine-to-machine (Machine to Machine, M2M), that is, machine-to-machine communication mainly studies
how to carry an Internet of Things application on a mobile communications network. A communications service carried
by the mobile communications network is referred to as machine type communication (Machine Type Communication,
MTC). The mobile communications network needs to be optimized or enhanced so that an MTC device can be introduced.
In terms of cost reduction of the MTC device, working bandwidth of the device can be reduced. For example, the working
bandwidth of the device is limited to 1.4 MHz. In terms of coverage enhancement (coverage enhancement, CE), coverage
enhancement support is provided for an MTC device with a relatively large path loss that is, for example, in a basement,
so that the device can access the network to obtain a service. Signal repetition is one of methods for implementing
coverage enhancement. However, MTC devices in different environments have different coverage enhancement re-
quirements. If a coverage enhancement requirement is defined as a coverage enhancement level (CE level), MTC
devices in different environments have different coverage enhancement levels. Likewise, signal repetition is used as an
example. MTC devices at different coverage enhancement levels need to perform different quantities of signal repetitions.
[0004] The working bandwidth of the MTC device is relatively narrow. Therefore, when system bandwidth is greater
than the working bandwidth supported by the MTC device, conventional control channels such as a physical downlink
control channel (Physical Downlink Control Channel, PDCCH) and a physical hybrid automatic repeat request indicator
channel (Physical Hybrid ARQ Indicator Channel, PHICH) may be unable to be received by the MTC device. In this
case, if scheduling is performed based on a control channel, the MTC device may transmit uplink/downlink data or a
physical uplink/downlink shared channel (Physical Uplink/Downlink Shared Channel, PU/DSCH) by using a control
channel used for scheduling the MTC device. A new design solution is required for determining a PUSCH transmission
status (that is, transmission state feedback), acknowledgement (acknowledgement, ACK)/negative acknowledgement
(negative acknowledgement, NACK).
[0005] In the prior art, an ACK/NACK function is implemented by using a new data indicator (New Data Indicator, NDI)
(0 or 1) in downlink control information (Downlink Control Information, DCI) on a control channel used for scheduling an
MTC device.
[0006] However, in some scenarios, for example, when a quantity of uplink subframes is greater than that of downlink
subframes, or scheduling of a new uplink HARQ process and transmission of feedback information of another HARQ
process need to be simultaneously performed in one downlink subframe, one piece of DCI cannot be used to simulta-
neously schedule and feed back on a plurality of PUSCHs in a possible use scenario of an MTC terminal in an existing
specification. Consequently, the terminal cannot determine an uplink transmission status.
[0007] In addition, when the MTC terminal fails to receive the DCI, because the MTC terminal cannot detect a PHICH,
the terminal cannot determine a PUSCH transmission status or perform initial transmission or retransmission of PUSCH
data.

SUMMARY

[0008] Embodiments of the present invention provide an information transmission method, a terminal, and a base
station, so as to determine an uplink transmission status in an MTC scenario.
[0009] According to a first aspect, an information transmission method is provided, the method is applied to machine
type communication MTC, and the method includes:

sending MTC data to a base station; and
when receiving transmission state feedback information from the base station within a predetermined time, deter-
mining that a transmission status of the MTC data is a first transmission state; or when receiving no transmission
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state feedback information from the base station within the predetermined time, determining that a transmission
status of the MTC data is a second transmission state, where
the first transmission state is one of "transmission succeeds" and "transmission fails", the second transmission state
is the other one of "transmission succeeds" and "transmission fails", the transmission state feedback information is
one of acknowledgement ACK information and negative acknowledgement NACK information, the ACK information
indicates that transmission succeeds, and the NACK information indicates that transmission fails.

[0010] With reference to the first aspect, in a first possible implementation, the transmission state feedback information
is the ACK information, the first transmission state is "transmission succeeds", and the second transmission state is
"transmission fails".
[0011] With reference to the first aspect, in a second possible implementation, the transmission state feedback infor-
mation is the NACK information, the first transmission state is "transmission fails", and the second transmission state is
"transmission succeeds".
[0012] With reference to the second possible implementation of the first aspect, in a third possible implementation,
the NACK information is included in a downlink control channel, the downlink control channel further includes retrans-
mission scheduling information, and the retransmission scheduling information is scheduling information used to instruct
to retransmit the MTC data.
[0013] With reference to any one of the first aspect, or the first to the third possible implementations of the first aspect,
in a fourth possible implementation, the method further includes:

receiving timing information sent by the base station; and
determining the predetermined time according to the timing information.

[0014] With reference to the fourth possible implementation of the first aspect, in a fifth possible implementation, the
receiving timing information sent by the base station includes:
receiving the timing information sent by the base station by using a downlink control channel, where the downlink control
channel is an MTC physical downlink control channel.
[0015] With reference to any one of the first aspect, or the first to the third possible implementations of the first aspect,
in a sixth possible implementation, the predetermined time is determined according to one or more of the following
parameters:
a quantity of repetitions of the downlink control channel, a coverage enhancement level of the downlink control channel,
or a coverage enhancement level of the terminal.
[0016] According to a second aspect, an information transmission method is provided, the method is applied to machine
type communication MTC, and the method includes:

monitoring a transmission status of uplink MTC data of a terminal; and
sending transmission state feedback information to the terminal when the transmission status of the uplink MTC
data is a first transmission state; or prohibiting sending transmission state feedback information to the terminal when
the transmission status of the uplink MTC data is a second transmission state, where
the first transmission state is one of "transmission succeeds" and "transmission fails", the second transmission state
is the other one of "transmission succeeds" and "transmission fails", the transmission state feedback information is
one of acknowledgement ACK information and negative acknowledgement NACK information, the ACK information
indicates that transmission succeeds, and the NACK information indicates that transmission fails.

[0017] With reference to the second aspect, in a first possible implementation, the transmission state feedback infor-
mation is the ACK information, the first transmission state is "transmission succeeds", and the second transmission state
is "transmission fails".
[0018] With reference to the second aspect, in a second possible implementation, the transmission state feedback
information is the NACK information, the first transmission state is "transmission fails", and the second transmission
state is "transmission succeeds".
[0019] With reference to the second possible implementation of the second aspect, in a third possible implementation,
the NACK information is included in a downlink control channel, the downlink control channel further includes retrans-
mission scheduling information, and the retransmission scheduling information is scheduling information used to instruct
to retransmit the MTC data.
[0020] With reference to any one of the second aspect, or the first to the third possible implementations of the second
aspect, in a fourth possible implementation, the method further includes:

sending timing information to the terminal, where
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the timing information is used to determine a predetermined time, and the predetermined time is used by the terminal
to determine, when no transmission state feedback information is received from the base station within the prede-
termined time, that the transmission status of the uplink MTC data is the second transmission state.

[0021] With reference to the fourth possible implementation of the second aspect, in a fifth possible implementation,
the sending timing information to the terminal includes:
sending the timing information to the terminal by using a downlink control channel, where the downlink control channel
is a machine type communication physical downlink control channel.
[0022] According to a third aspect, a terminal is provided, the terminal is applied to machine type communication MTC,
and the terminal includes:

a sending module, configured to send MTC data to a base station;
a receiving module, configured to receive transmission state feedback information from the base station; and
a processing module, configured to:

when the transmission state feedback information is received from the base station within a predetermined time,
determine that a transmission status of the MTC data is a first transmission state; or when no transmission state
feedback information is received from the base station within the predetermined time, determine that a trans-
mission status of the MTC data is a second transmission state, where
the first transmission state is one of "transmission succeeds" and "transmission fails", the second transmission
state is the other one of "transmission succeeds" and "transmission fails", the transmission state feedback
information is one of acknowledgement ACK information and negative acknowledgement NACK information,
the ACK information indicates that transmission succeeds, and the NACK information indicates that transmission
fails.

[0023] With reference to the third aspect, in a first possible implementation, the transmission state feedback information
is the ACK information, the first transmission state is "transmission succeeds", and the second transmission state is
"transmission fails".
[0024] With reference to the third aspect, in a second possible implementation, the transmission state feedback infor-
mation is the NACK information, the first transmission state is "transmission fails", and the second transmission state is
"transmission succeeds".
[0025] With reference to the second possible implementation of the third aspect, in a third possible implementation,
the receiving module is specifically configured to receive the NACK information transmitted on a downlink control channel,
where the downlink control channel further includes retransmission scheduling information, and the retransmission
scheduling information is scheduling information used to instruct to retransmit the MTC data.
[0026] With reference to any one of the third aspect, or the first to the third possible implementations of the third aspect,
in a fourth possible implementation, the receiving module is further configured to receive timing information sent by the
base station; and
the processing module is further configured to determine the predetermined time according to the timing information.
[0027] With reference to the fourth possible implementation of the third aspect, in a fifth possible implementation, the
receiving module is specifically configured to receive the timing information transmitted on a downlink control channel,
where the downlink control channel is an MTC physical downlink control channel.
[0028] With reference to any one of the third aspect, or the first to the third possible implementations of the third aspect,
in a sixth possible implementation, the processing module is further configured to determine the predetermined time
according to one or more of the following parameters:
a quantity of repetitions of the downlink control channel, a coverage enhancement level of the downlink control channel,
or a coverage enhancement level of the terminal.
[0029] According to a fourth aspect, a base station is provided, the base station is applied to machine type commu-
nication MTC, and the base station includes:

a processing module, configured to monitor a transmission status of uplink MTC data of a terminal; and
a sending module, configured to:

send transmission state feedback information to the terminal when the transmission status of the uplink MTC
data is a first transmission state; or prohibit sending transmission state feedback information to the terminal
when the transmission status of the uplink MTC data is a second transmission state, where
the first transmission state is one of "transmission succeeds" and "transmission fails", the second transmission
state is the other one of "transmission succeeds" and "transmission fails", the transmission state feedback
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information is one of acknowledgement ACK information and negative acknowledgement NACK information,
the ACK information indicates that transmission succeeds, and the NACK information indicates that transmission
fails.

[0030] With reference to the fourth aspect, in a first possible implementation, the transmission state feedback infor-
mation is the ACK information, the first transmission state is "transmission succeeds", and the second transmission state
is "transmission fails".
[0031] With reference to the fourth aspect, in a second possible implementation, the transmission state feedback
information is the NACK information, the first transmission state is "transmission fails", and the second transmission
state is "transmission succeeds".
[0032] With reference to the second possible implementation of the fourth aspect, in a third possible implementation,
the sending module is specifically configured to: send the NACK information on a downlink control channel, and transmit
retransmission scheduling information on the downlink control channel, where the retransmission scheduling information
is scheduling information used to instruct to retransmit the MTC data.
[0033] With reference to any one of the fourth aspect, or the first to the third possible implementations of the fourth
aspect, in a fourth possible implementation, the sending module is further configured to:

send timing information to the terminal, where
the timing information is used to determine a predetermined time, and the predetermined time is used by the terminal
to determine, when no transmission state feedback information is received from the base station within the prede-
termined time, that the transmission status of the uplink MTC data is the second transmission state.

[0034] With reference to the fourth possible implementation of the fourth aspect, in a fifth possible implementation,
the sending module is specifically configured to send the timing information on a downlink control channel, where the
downlink control channel is a machine type communication physical downlink control channel.
[0035] Based on the foregoing technical solutions, in the embodiments of the present invention, the transmission
status of the uplink MTC data can be determined according to whether the transmission state feedback information is
received from the base station within the predetermined time. Compared with the prior art, an amount of transmission
state feedback information may be reduced, so that transmission resources can be saved.
[0036] According to a fifth aspect, an information transmission method is provided, the method is applied to machine
type communication MTC, and the method includes:
performing a transmission operation corresponding to a first transmission state when receiving first transmission state
feedback information from a base station within a predetermined time; or performing a transmission operation corre-
sponding to a second transmission state when receiving no transmission state feedback information from the base
station within the predetermined time, where the first transmission state is one of "transmission succeeds" and "trans-
mission fails", the second transmission state is the other one of "transmission succeeds" and "transmission fails", the
first transmission state feedback information is one of acknowledgement ACK information and negative acknowledgement
NACK information, the first transmission state feedback information is corresponding to the first transmission state, and
the transmission state feedback information includes the ACK information and/or the NACK information.
[0037] With reference to the fifth aspect, in a first possible implementation, the performing a transmission operation
corresponding to a first transmission state when receiving first transmission state feedback information from a base
station within a predetermined time includes:

transmitting a next piece of uplink data when receiving the ACK information from the base station within the prede-
termined time; or
the performing a transmission operation corresponding to a second transmission state when receiving no transmis-
sion state feedback information from the base station within the predetermined time includes:
retransmitting previously sent uplink data when receiving no ACK information from the base station within the
predetermined time.

[0038] With reference to the fifth aspect, in a second possible implementation, the performing a transmission operation
corresponding to a first transmission state when receiving first transmission state feedback information from a base
station within a predetermined time includes:

retransmitting previously sent uplink data when receiving the NACK information from the base station within the
predetermined time; or
the performing a transmission operation corresponding to a second transmission state when receiving no transmis-
sion state feedback information from the base station within the predetermined time includes:
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transmitting a next piece of uplink data when receiving no NACK information from the base station within the
predetermined time.

[0039] With reference to the fifth aspect, in a third possible implementation, the performing a transmission operation
corresponding to a first transmission state when receiving first transmission state feedback information from a base
station within a predetermined time includes:

transmitting a next piece of uplink data when receiving the ACK information from the base station within the prede-
termined time and when a previous piece of sent uplink data is not the last piece of uplink data; or
the performing a transmission operation corresponding to a second transmission state when receiving no transmis-
sion state feedback information from the base station within the predetermined time includes:

retransmitting previously sent uplink data when receiving no ACK information from the base station within the
predetermined time and when the previously sent uplink data is not the last piece of uplink data; or
the performing a transmission operation corresponding to a first transmission state when receiving first trans-
mission state feedback information from a base station within a predetermined time includes:

retransmitting previously sent uplink data when receiving the NACK information from the base station within
the predetermined time and when the previously sent uplink data is the last piece of uplink data; or
the performing a transmission operation corresponding to a second transmission state when receiving no
transmission state feedback information from the base station within the predetermined time includes:
when receiving no NACK information from the base station within the predetermined time and when a
previous piece of sent uplink data is the last piece of uplink data, determining that a transmission status of
the previous piece of uplink data is "transmission succeeds".

[0040] With reference to any one of the fifth aspect, or the first to the third possible implementations of the fifth aspect,
in a fourth possible implementation, the method further includes:

receiving timing information sent by the base station; and
determining the predetermined time according to the timing information.

[0041] With reference to the fourth possible implementation of the fifth aspect, in a fifth possible implementation, the
receiving timing information sent by the base station includes:
receiving the timing information sent by the base station by using a machine type communication physical downlink
control channel M-PDCCH.
[0042] With reference to any one of the fifth aspect, or the first to the third possible implementations of the fifth aspect,
in a sixth possible implementation, the predetermined time is associated with a quantity of repetitions or a coverage
enhancement level of an uplink data channel.
[0043] With reference to any one of the fifth aspect, or the first to the sixth possible implementations of the fifth aspect,
in a seventh possible implementation, the first transmission state feedback information is sent by the base station by
using an M-PDCCH.
[0044] According to a sixth aspect, an information transmission method is provided, the method is applied to machine
type communication MTC, and the method includes:
sending first transmission state feedback information to a terminal when determining that a transmission status of uplink
data is a first transmission state; or skipping sending transmission state feedback information to the terminal when
determining that a transmission status of the uplink data is a second transmission state, where the first transmission
state is one of "transmission succeeds" and "transmission fails", the second transmission state is the other one of
"transmission succeeds" and "transmission fails", the first transmission state feedback information is one of acknowl-
edgement ACK information and negative acknowledgement NACK information, the first transmission state feedback
information is corresponding to the first transmission state, and the transmission state feedback information includes
the ACK information and/or the NACK information.
[0045] With reference to the sixth aspect, in a first possible implementation, the sending first transmission state feedback
information to a terminal when determining that a transmission status of uplink data is a first transmission state includes:

sending the ACK information to the terminal when determining that the transmission status of the uplink data is
"transmission succeeds"; or
the skipping sending transmission state feedback information to the terminal when determining that a transmission
status of the uplink data is a second transmission state includes:
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skipping sending the NACK information to the terminal when determining that the transmission status of the uplink
data is "transmission fails".

[0046] With reference to the sixth aspect, in a second possible implementation, the sending first transmission state
feedback information to a terminal when determining that a transmission status of uplink data is a first transmission state
includes:

sending the NACK information to the terminal when determining that the transmission status of the uplink data is
"transmission fails"; or
the skipping sending transmission state feedback information to the terminal when determining that a transmission
status of the uplink data is a second transmission state includes:
skipping sending the ACK information to the terminal when determining that the transmission status of the uplink
data is "transmission succeeds".

[0047] With reference to the sixth aspect, in a third possible implementation, the sending first transmission state
feedback information to a terminal when determining that a transmission status of uplink data is a first transmission state
includes:

sending the ACK information to the terminal when determining that the transmission status of the uplink data is
"transmission succeeds" and when the uplink data is not the last piece of uplink data; or
the skipping sending transmission state feedback information to the terminal when determining that a transmission
status of the uplink data is a second transmission state includes:

skipping sending the NACK information to the terminal when determining that the transmission status of the
uplink data is "transmission fails" and when the uplink data is not the last piece of uplink data; or
the sending first transmission state feedback information to a terminal when determining that a transmission
status of uplink data is a first transmission state includes:

sending the NACK information to the terminal when determining that the transmission status of the uplink
data is "transmission fails" and when the uplink data is the last piece of uplink data; or
the skipping sending transmission state feedback information to the terminal when determining that a
transmission status of the uplink data is a second transmission state includes:
skipping sending the ACK information to the terminal when determining that the transmission status of the
uplink data is "transmission succeeds" and when the uplink data is the last piece of uplink data.

[0048] With reference to any one of the sixth aspect, or the first to the third possible implementations of the sixth
aspect, in a fourth possible implementation, the method further includes:
sending timing information to the terminal, where the timing information is used to determine a predetermined time, and
the predetermined time is used by the terminal to perform, when no transmission state feedback information is received
within the predetermined time, a transmission operation corresponding to the second transmission state.
[0049] With reference to the fourth possible implementation of the sixth aspect, in a fifth possible implementation, the
sending timing information to the terminal includes:
sending the timing information to the terminal by using a machine type communication physical downlink control channel
M-PDCCH.
[0050] With reference to any one of the sixth aspect, or the first to the fifth possible implementations of the sixth aspect,
in a sixth possible implementation, the sending first transmission state feedback information to a terminal includes:
sending the first transmission state feedback information to the terminal by using an M-PDCCH.
[0051] According to a seventh aspect, a terminal is provided, the terminal is applied to machine type communication
MTC, and the terminal includes:

a receiving module, configured to receive first transmission state feedback information from a base station; and
a transmission module, configured to: when the receiving module receives the first transmission state feedback
information from the base station within a predetermined time, perform a transmission operation corresponding to
a first transmission state; or when the receiving module receives no transmission state feedback information from
the base station within the predetermined time, perform a transmission operation corresponding to a second trans-
mission state, where the first transmission state is one of "transmission succeeds" and "transmission fails", the
second transmission state is the other one of "transmission succeeds" and "transmission fails", the first transmission
state feedback information is one of acknowledgement ACK information and negative acknowledgement NACK
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information, the first transmission state feedback information is corresponding to the first transmission state, and
the transmission state feedback information includes the ACK information and/or the NACK information.

[0052] With reference to the seventh aspect, in a first possible implementation, the transmission module is specifically
configured to:
transmit a next piece of uplink data when the receiving module receives the ACK information from the base station within
the predetermined time; or retransmit previously sent uplink data when the receiving module receives no ACK information
from the base station within the predetermined time.
[0053] With reference to the seventh aspect, in a second possible implementation, the transmission module is spe-
cifically configured to:
retransmit previously sent uplink data when the receiving module receives the NACK information from the base station
within the predetermined time; or transmit a next piece of uplink data when the receiving module receives no NACK
information from the base station within the predetermined time.
[0054] With reference to the seventh aspect, in a third possible implementation, the transmission module is specifically
configured to:

transmit a next piece of uplink data when the receiving module receives the ACK information from the base station
within the predetermined time and when a previous piece of sent uplink data is not the last piece of uplink data; or
retransmit previously sent uplink data when the receiving module receives no ACK information from the base station
within the predetermined time and when the previously sent uplink data is not the last piece of uplink data; or
retransmit previously sent uplink data when the receiving module receives the NACK information from the base
station within the predetermined time and when the previously sent uplink data is the last piece of uplink data; or
when the receiving module receives no NACK information from the base station within the predetermined time and
when a previous piece of sent uplink data is the last piece of uplink data, determine that a transmission status of
the previous piece of uplink data is "transmission succeeds".

[0055] With reference to any one of the seventh aspect, or the first to the third possible implementations of the seventh
aspect, in a fourth possible implementation, the receiving module is further configured to receive timing information sent
by the base station; and
the terminal further includes:
a determining module, configured to determine the predetermined time according to the timing information.
[0056] With reference to the fourth possible implementation of the seventh aspect, in a fifth possible implementation,
the receiving module is specifically configured to receive the timing information sent by the base station by using a
machine type communication physical downlink control channel M-PDCCH.
[0057] With reference to any one of the seventh aspect, or the first to the third possible implementations of the seventh
aspect, in a sixth possible implementation, the predetermined time is associated with a quantity of repetitions or a
coverage enhancement level of an uplink data channel.
[0058] With reference to any one of the seventh aspect, or the first to the sixth possible implementations of the seventh
aspect, in a seventh possible implementation, the first transmission state feedback information is sent by the base station
by using an M-PDCCH.
[0059] According to an eighth aspect, a base station is provided, the base station is applied to machine type commu-
nication MTC, and the base station includes:

a determining module, configured to determine a transmission status of uplink data; and
a sending module, configured to: send first transmission state feedback information to a terminal when the determining
module determines that the transmission status of the uplink data is a first transmission state; or skip sending
transmission state feedback information to the terminal when the determining module determines that the transmis-
sion status of the uplink data is a second transmission state, where the first transmission state is one of "transmission
succeeds" and "transmission fails", the second transmission state is the other one of "transmission succeeds" and
"transmission fails", the first transmission state feedback information is one of acknowledgement ACK information
and negative acknowledgement NACK information, the first transmission state feedback information is corresponding
to the first transmission state, and the transmission state feedback information includes the ACK information and/or
the NACK information.

[0060] With reference to the eighth aspect, in a first possible implementation, the sending module is specifically
configured to:
send the ACK information to the terminal when the determining module determines that the transmission status of the
uplink data is "transmission succeeds"; or skip sending the NACK information to the terminal when the determining



EP 3 364 583 A1

9

5

10

15

20

25

30

35

40

45

50

55

module determines that the transmission status of the uplink data is "transmission fails".
[0061] With reference to the eighth aspect, in a second possible implementation, the sending module is specifically
configured to:
send the NACK information to the terminal when the determining module determines that the transmission status of the
uplink data is "transmission fails"; or skip sending the ACK information to the terminal when the determining module
determines that the transmission status of the uplink data is "transmission succeeds".
[0062] With reference to the eighth aspect, in a third possible implementation, the sending module is specifically
configured to:

send the ACK information to the terminal when the determining module determines that the transmission status of
the uplink data is "transmission succeeds" and when the uplink data is not the last piece of uplink data; or skip
sending the NACK information to the terminal when the determining module determines that the transmission status
of the uplink data is "transmission fails" and when the uplink data is not the last piece of uplink data; or
send the NACK information to the terminal when the determining module determines that the transmission status
of the uplink data is "transmission fails" and when the uplink data is the last piece of uplink data; or skip sending
the ACK information to the terminal when the determining module determines that the transmission status of the
uplink data is "transmission succeeds" and when the uplink data is the last piece of uplink data.

[0063] With reference to any one of the eighth aspect, or the first to the third possible implementations of the eighth
aspect, in a fourth possible implementation, the sending module is further configured to send timing information to the
terminal, where the timing information is used to determine a predetermined time, and the predetermined time is used
by the terminal to perform, when no transmission state feedback information is received within the predetermined time,
a transmission operation corresponding to the second transmission state.
[0064] With reference to the fourth possible implementation of the eighth aspect, in a fifth possible implementation,
the sending module is specifically configured to send the timing information to the terminal by using a machine type
communication physical downlink control channel M-PDCCH.
[0065] With reference to any one of the eighth aspect, or the first to the fifth possible implementations of the eighth
aspect, in a sixth possible implementation, the sending module is specifically configured to send the first transmission
state feedback information to the terminal by using an M-PDCCH.
[0066] According to a ninth aspect, an information transmission method is provided, and the method includes:

sending, by a machine type communication MTC terminal, machine type communication uplink data to a base
station; and
when a first condition or a second condition is met, the first condition includes: the terminal receives downlink control
information from the base station within a predetermined time, where the downlink control information includes uplink
index indication information corresponding to the uplink data, and the uplink index indication information indicates
zero; and the second condition includes: the terminal receives no downlink control information from the base station
within a predetermined time; and
determining, by the terminal, a transmission status of the uplink data according to terminal information of the terminal,
where the terminal information includes at least one of the following: type information of the terminal or coverage
enhancement information of the terminal; and the transmission status includes "transmission succeeds" or "trans-
mission fails".

[0067] With reference to the ninth aspect, in a first possible implementation of the ninth aspect, the determining a
transmission status of the uplink data according to terminal information of the terminal includes:

when meeting at least one of the following conditions, determining, by the terminal, that the transmission status of
the uplink data is "transmission succeeds", where

the conditions include:

the terminal is a terminal that supports a narrowband capability;
the terminal has a coverage enhancement capability;
the terminal runs in a particular coverage enhancement mode; and
the terminal runs at a coverage enhancement level that meets a preset condition.

[0068] With reference to the ninth aspect, in a second possible implementation of the ninth aspect, the determining a
transmission status of the uplink data according to terminal information of the terminal includes:
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when meeting at least one of the following conditions, determining, by the terminal, that the transmission status of
the uplink data is "transmission fails", where
the conditions include:

the terminal is a terminal that supports a narrowband capability;
the terminal has a coverage enhancement capability;
the terminal runs in a particular coverage enhancement mode; and
the terminal runs at a coverage enhancement level that meets a preset condition.

[0069] With reference to the ninth aspect, or the first possible implementation or the second possible implementation
of the ninth aspect, in a third possible implementation of the ninth aspect, the method further includes:

receiving, by the terminal, timing information sent by the base station; and
setting, by the terminal, the predetermined time according to the timing information.

[0070] With reference to the third possible implementation of the ninth aspect, in a fourth possible implementation,
the receiving, by the terminal, timing information sent by the base station includes:
receiving, by the terminal, the timing information sent by the base station by using a downlink control channel.
[0071] With reference to any one of the ninth aspect, or the first possible implementation to the fourth possible imple-
mentation, in a fifth possible implementation, the predetermined time is determined according to information about an
unavailable downlink transmission subframe, a start subframe of downlink control channel search space, and one or
more of the following parameters:
a quantity of repetitions of the downlink control channel, the coverage enhancement level of the terminal, a quantity of
repetitions of a downlink control channel for scheduling a RAR message, a quantity of repetitions of a RAR message,
or a quantity of repetitions that is of a control channel for scheduling a msg 3 and that is indicated by a UL grant in a
RAR message.
[0072] According to a tenth aspect, an information transmission method is provided, and the method includes:

receiving, by a base station, machine type communication uplink data sent by a terminal; and
performing, by the base station, either of the following steps according to a receiving status of the uplink data and
terminal information of the terminal:

skipping sending downlink control information to the terminal; or sending downlink control information to the
terminal, where the downlink control information includes uplink index indication information corresponding to
the uplink data, and the uplink index indication information indicates zero, where
the terminal information includes at least one of the following: type information of the terminal or coverage
enhancement information of the terminal; and
the receiving status includes "receiving succeeds" or "receiving fails".

[0073] With reference to the tenth aspect, in a first possible implementation of the tenth aspect, the performing, by the
base station, either of the following steps according to a receiving status of the uplink data and terminal information of
the terminal includes:

performing either of the following steps when the receiving status includes "receiving succeeds" and when the
terminal meets at least one of the following conditions, where
the conditions include:

the terminal is a terminal that supports a narrowband capability;
the terminal has a coverage enhancement capability;
the terminal runs in a particular coverage enhancement mode; and
the terminal runs at a coverage enhancement level that meets a preset condition.

[0074] With reference to the tenth aspect, in a second possible implementation of the tenth aspect, the performing,
by the base station, either of the following steps according to a receiving status of the uplink data and terminal information
of the terminal includes:

performing either of the following steps when the receiving status includes "receiving fails" and the terminal meets
at least one of the following conditions, where
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the conditions include:

the terminal is a terminal that supports a narrowband capability;
the terminal has a coverage enhancement capability;
the terminal runs in a particular coverage enhancement mode; and
the terminal runs at a coverage enhancement level that meets a preset condition.

[0075] With reference to the tenth aspect, or the first possible implementation or the second possible implementation
of the tenth aspect, in a third possible implementation of the tenth aspect, the method further includes:
sending, by the base station, timing information to the terminal, where the timing information is used to indicate a quantity
of repetitions of the downlink control information.
[0076] With reference to the third possible implementation of the tenth aspect, in a fourth possible implementation of
the tenth aspect, the sending, by the base station, timing information to the terminal includes:

sending, by the base station, the timing information to the terminal by using information about an unavailable downlink
transmission subframe and a start subframe of downlink control channel search space and in at least one of the
following manners, where
the manners include:

a downlink control channel for scheduling unicast uplink data transmission;
a particular coverage enhancement mode in which the terminal runs and that is configured by the base station;
a coverage enhancement level at which the terminal runs and that is indicated by the base station;
a quantity of repetitions of a downlink control channel for scheduling a RAR message;
a quantity of repetitions of a RAR message; and
a quantity of repetitions that is of a downlink control channel for scheduling a msg 3 and that is indicated by a
UL grant in a RAR message.

[0077] According to an eleventh aspect, a terminal is provided, and includes a sending unit, a receiving unit, and a
processing unit, where
the sending unit is configured to send machine type communication uplink data to a base station; and
the processing unit is configured to determine a transmission status of the uplink data according to terminal information
of the terminal when a first condition or a second condition is met, where
the first condition includes: the receiving unit receives downlink control information from the base station within a pre-
determined time, where the downlink control information includes uplink index indication information corresponding to
the uplink data, and the uplink index indication information indicates zero;
the second condition includes: the receiving unit receives no downlink control information from the base station within
a predetermined time;
the terminal information includes at least one of the following: type information of the terminal or coverage enhancement
information of the terminal; and
the transmission status includes "transmission succeeds" or "transmission fails".
[0078] With reference to the eleventh aspect, in a first implementation of the eleventh aspect, the processing unit is
configured to: when the terminal meets at least one of the following conditions, determine that the transmission status
of the uplink data is "transmission succeeds", where
the conditions include:

the terminal is a terminal that supports a narrowband capability;
the terminal has a coverage enhancement capability;
the terminal runs in a particular coverage enhancement mode; and
the terminal runs at a coverage enhancement level that meets a preset condition.

[0079] With reference to the eleventh aspect, in a second implementation of the eleventh aspect, the processing unit
is configured to: when the terminal meets at least one of the following conditions, determine that the transmission status
of the uplink data is "transmission fails", where
the conditions include:

the terminal is a terminal that supports a narrowband capability;
the terminal has a coverage enhancement capability;
the terminal runs in a particular coverage enhancement mode; and
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the terminal runs at a coverage enhancement level that meets a preset condition.

[0080] With reference to the eleventh aspect, or the first implementation or the second implementation of the eleventh
aspect, in a third possible implementation of the eleventh aspect, the receiving unit is configured to receive timing
information sent by the base station; and
the processing unit is further configured to set the predetermined time according to the timing information received by
the receiving unit.
[0081] With reference to the third possible implementation of the eleventh aspect, in a fourth possible implementation
of the eleventh aspect, the receiving unit is specifically configured to:
receive the timing information sent by the base station by using a downlink control channel.
[0082] With reference to any one of the eleventh aspect, or the first possible implementation to the fourth possible
implementation of the eleventh aspect, in a fifth possible implementation of the eleventh aspect, the predetermined time
is determined according to information about an unavailable downlink transmission subframe, a start subframe of downlink
control channel search space, and one or more of the following parameters:
a quantity of repetitions of the downlink control channel, the coverage enhancement level of the terminal, a quantity of
repetitions of a downlink control channel for scheduling a RAR message, a quantity of repetitions of a RAR message,
or a quantity of repetitions that is of a control channel for scheduling a msg 3 and that is indicated by a UL grant in a
RAR message.
[0083] According to a twelfth aspect, a base station is provided, and includes a receiving unit, a processing unit, and
a sending unit, where
the receiving unit is configured to receive machine type communication uplink data sent by a terminal; and
the processing unit is configured to perform either of the following steps according to terminal information of the terminal
and a receiving status of receiving the uplink data by the receiving unit:

skipping sending downlink control information to the terminal; or sending downlink control information to the terminal
by using the sending unit, where the downlink control information includes uplink index indication information cor-
responding to the uplink data, and the uplink index indication information indicates zero, where
the terminal information includes at least one of the following: type information of the terminal or coverage enhance-
ment information of the terminal; and
the receiving status includes "receiving succeeds" or "receiving fails".

[0084] With reference to the twelfth aspect, in a first possible implementation of the twelfth aspect, the processing unit
is specifically configured to:

perform either of the following steps when the receiving status includes "receiving succeeds" and when the terminal
meets at least one of the following conditions, where
the conditions include:

the terminal is a terminal that supports a narrowband capability;
the terminal has a coverage enhancement capability;
the terminal runs in a particular coverage enhancement mode; and
the terminal runs at a coverage enhancement level that meets a preset condition.

[0085] With reference to the twelfth aspect, in a second possible implementation of the twelfth aspect, the processing
unit is specifically configured to:

perform either of the following steps when the receiving status includes "receiving fails" and when the terminal meets
at least one of the following conditions, where
the conditions include:

the terminal is a terminal that supports a narrowband capability;
the terminal has a coverage enhancement capability;
the terminal runs in a particular coverage enhancement mode; and
the terminal runs at a coverage enhancement level that meets a preset condition.

[0086] With reference to the twelfth aspect, or the first possible implementation or the second possible implementation
of the twelfth aspect, in a third possible implementation of the twelfth aspect, the sending unit is configured to send
timing information to the terminal, where the timing information is used to indicate a quantity of repetitions of the downlink
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control information.
[0087] With reference to the third possible implementation of the twelfth aspect, in a fourth possible implementation
of the twelfth aspect, the sending unit is specifically configured to:

send the timing information to the terminal by using information about an unavailable downlink transmission subframe
and a start subframe of downlink control channel search space and in at least one of the following manners, where
the manners include:

a downlink control channel for scheduling unicast uplink data transmission;
a particular coverage enhancement mode in which the terminal runs and that is configured by the base station;
a coverage enhancement level at which the terminal runs and that is indicated by the base station;
a quantity of repetitions of a downlink control channel for scheduling a RAR message;
a quantity of repetitions of a RAR message; and
a quantity of repetitions that is of a downlink control channel for scheduling a msg 3 and that is indicated by a
UL grant in a RAR message.

[0088] Based on the foregoing technical solutions, the uplink transmission status in the MTC scenario is determined.
In the embodiments of the present invention, the transmission status of the MTC data is determined according to the
terminal information, so that the transmission status can be determined when no downlink control information is received
from the base station, or the transmission status can be determined when the uplink index indication information that is
corresponding to the MTC data and included in the received downlink control information indicates zero. In the embod-
iments of the present invention, the transmission operation corresponding to the first transmission state is performed
when the first transmission state feedback information is received from the base station within the predetermined time,
or the transmission operation corresponding to the second transmission state is performed when no transmission state
feedback information is received within the predetermined time, so that an amount of transmission state feedback
information can be reduced, and transmission resources can be accordingly saved.
[0089] The following explains English acronyms of the technical terms and corresponding full English expres-
sions/standard English terms, Chinese expressions/Chinese terms in the embodiments of the present invention, so as
to facilitate understanding of a person skilled in the art. Details are shown in Table 1:

Table 1

English 
acronym

Full English Expression/Standard English 
Term

Chinese Expression/Chinese Term

M2M Machine to Machine Machine to machine

ACK/NACK Acknowledge/non-acknowledge Acknowledge/non-acknowledge

MTC Machine Type Communication Machine type communication

CE coverage enhancement coverage enhancement

CE level coverage enhancement level coverage enhancement level

PHICH Physical Hybrid ARQ Indicator Channel Physical hybrid automatic repeat request indicator 
channel

PU/DSCH Physical Uplink/Downlink Shared Channel Physical uplink/downlink shared channel

RAR Random Access Response Random access response

UL grant Uplink grant Uplink grant

DCI downlink control information downlink control information

DRX Discontinuous Reception Discontinuous reception

eNB evolved NodeB evolved NodeB

(E) PDCCH (enhanced) physical downlink control channel (enhanced) physical downlink control channel

FDD Frequency Division Duplexing Frequency division duplex

HARQ Hybrid Automatic Repeat Request Hybrid automatic repeat request

LTE Long Term Evolution Long Term Evolution
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BRIEF DESCRIPTION OF DRAWINGS

[0090] To describe the technical solutions in the embodiments of the present invention more clearly, the following
briefly describes the accompanying drawings required for describing the embodiments of the present invention. Appar-
ently, 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.

FIG. 1 is a schematic flowchart of an information transmission method according to an embodiment of the present
invention;
FIG. 2 is a schematic flowchart of an information transmission method according to another embodiment of the
present invention;
FIG. 3 is a schematic flowchart of an information transmission method according to still another embodiment of the
present invention;
FIG. 4 is a schematic flowchart of an information transmission method according to still another embodiment of the
present invention;
FIG. 5 is a schematic flowchart of an information transmission method according to still another embodiment of the
present invention;
FIG. 5A is a schematic flowchart of an information transmission method according to still another embodiment of
the present invention;
FIG. 5B is a schematic flowchart of an information transmission method according to still another embodiment of
the present invention;
FIG. 5C is a schematic flowchart of an information transmission method according to still another embodiment of
the present invention;
FIG. 5D is a schematic flowchart of an information transmission method according to still another embodiment of
the present invention;
FIG. 5E is a schematic diagram of a process in which a terminal in a coverage enhancement mode A transmits a
PUSCH and receives downlink control information from a base station according to an embodiment of the present
invention;
FIG. 5F is a schematic flowchart of an information transmission method according to still another embodiment of
the present invention;
FIG. 5G is a schematic diagram of a process in which a terminal transmits a PUSCH and receives downlink control
information from a base station according to an embodiment of the present invention;
FIG. 5H is a schematic flowchart of an information transmission method according to still another embodiment of

(continued)

English 
acronym

Full English Expression/Standard English 
Term

Chinese Expression/Chinese Term

NDI new data indicator new data indicator

PDSCH physical downlink shared channel physical downlink shared channel

M-PDCCH Physical cell identity number

special subframe special subframe

RRC Radio Resource Control Radio resource control

normal HARQ operation normal HARQ operation

MSB Most Significant Bit Most significant bit

LSB Least Significant Bit Least significant bit

UL index Uplink index Uplink index

TDD Time Division Duplexing Time division duplex

TM transmission mode transmission mode

TTI Transmission Time Interval Transmission time interval

UE User Equipment User equipment
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the present invention;
FIG. 6 is a schematic block diagram of a terminal according to an embodiment of the present invention;
FIG. 6A is a schematic block diagram of a terminal according to another embodiment of the present invention;
FIG. 7 is a schematic block diagram of a base station according to an embodiment of the present invention;
FIG. 7A is a schematic block diagram of a base station according to another embodiment of the present invention;
FIG. 8 is a schematic structural diagram of a terminal according to another embodiment of the present invention; and
FIG. 9 is a schematic structural diagram of a base station according to another embodiment of the present invention.

DESCRIPTION OF EMBODIMENTS

[0091] The following clearly and completely describes the technical solutions in the embodiments of the present
invention with reference to the accompanying drawings in the embodiments of the present invention. Apparently, the
described embodiments are some rather than all of the embodiments 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.
[0092] The technical solutions in the embodiments of the present invention may be applied to MTC scenarios in various
communications systems. The various communications systems may be a Global System for Mobile Communications
(Global System of Mobile communication, GSM) system, a Code Division Multiple Access (Code Division Multiple Access,
CDMA) system, a Wideband Code Division Multiple Access (Wideband Code Division Multiple Access, WCDMA) system,
a general packet radio service (General Packet Radio Service, GPRS) system, a Long Term Evolution (Long Term
Evolution, LTE) system, an LTE frequency division duplex (Frequency Division Duplex, FDD) system, an LTE time
division duplex (Time Division Duplex, TDD) system, the Universal Mobile Telecommunications System (Universal Mobile
Telecommunication System, UMTS), a Worldwide Interoperability for Microwave Access (Worldwide Interoperability for
Microwave Access, WiMAX) communications system, and the like.
[0093] A terminal in the embodiments of the present invention may be an MTC device, or may be a common terminal
for performing an MTC service, and may be generally referred to as an MTC terminal. The terminal (Terminal) may be
referred to as user equipment (User Equipment, UE), a mobile station (Mobile Station, MS), a mobile terminal (Mobile
Terminal), or the like. The terminal may communicate with one or more core networks by using a radio access network
(Radio Access Network, RAN). For example, the terminal may be a mobile phone (or referred to as a "cellular phone")
or a computer with a mobile terminal. For example, alternatively, the terminal may be a portable, pocket-sized, handheld,
computer built-in, or in-vehicle mobile apparatus, which exchanges voice and/or data with the radio access network.
Generally, the MTC terminal has one or more of the following features: supporting a narrowband capability or a coverage
enhancement capability, running in a particular coverage enhancement mode, or running at a coverage enhancement
level that meets a preset condition.
[0094] In the embodiments of the present invention, a base station may be a base transceiver station (Base Transceiver
Station, BTS) in the GSM or the CDMA, may be a NodeB (NodeB, NB) in the WCDMA, or may be an evolved NodeB
(Evolved Node B, eNB or eNodeB) in the LTE. This is not limited in the present invention. However, for convenience of
description, the following embodiments are described by using the base station eNB and the terminal as examples.
[0095] In the embodiments of the present invention, a downlink control channel may include an (enhanced physical
downlink control channel, EPDCCH) defined in an existing standard or a machine type communication physical downlink
control channel M-PDCCH (MTC PDCCH). The M-PDCCH indicates a control channel used for scheduling an MTC
device, and may be an EPDCCH or another control channel that meets an MTC feature or requirement. This is not
limited in the present invention. For convenience of description, the subsequent description is provided in the present
invention by using the M-PDCCH as an example, but this does not constitute a limitation on the scope of the present
invention.
[0096] According to a first aspect, referring to FIG. 1 to FIG. 4, an embodiment of the present invention provides an
information transmission method 100, so that an amount of transmission state feedback information can be reduced,
and transmission resources can be saved. The following provides a detailed description with reference to the accom-
panying drawings.
[0097] FIG. 1 is a schematic flowchart of an information transmission method 100 according to an embodiment of the
present invention. The method 100 is applied to MTC. The method 100 is performed by a terminal. As shown in FIG. 1,
the method 100 includes the following steps:

S110. Transmit uplink MTC data. S110 is specifically: sending the MTC data to a base station.
S120. Determine a transmission status of the uplink MTC data. S120 includes:
when receiving transmission state feedback information from the base station within a predetermined time, deter-
mining that the transmission status of the MTC data is a first transmission state; or when receiving no transmission
state feedback information from the base station within the predetermined time, determining that the transmission
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status of the MTC data is a second transmission state.

[0098] The first transmission state is one of "transmission succeeds" and "transmission fails", and the second trans-
mission state is the other one of "transmission succeeds" and "transmission fails". The transmission state feedback
information is one of acknowledgement ACK information and negative acknowledgement NACK information. The ACK
information indicates that transmission succeeds, and the NACK information indicates that transmission fails.
[0099] Based on a solution in this embodiment of the present invention, the terminal may determine the transmission
status of the uplink MTC data according to whether the transmission state feedback information is received from the
base station within the predetermined time. Compared with the prior art, an amount of transmission state feedback
information may be reduced, so that transmission resources can be saved.
[0100] In an optional implementation, the transmission state feedback information is the ACK information, the first
transmission state is "transmission succeeds", and the second transmission state is "transmission fails". In an application
scenario, the optional implementation may be applied when a failure rate of the uplink MTC data transmission is relatively
high (for example, exceeds 50%). In this case, the amount of transmission state feedback information can be effectively
reduced, and the transmission resources can be further saved.
[0101] In another optional implementation, the transmission state feedback information is the NACK information, the
first transmission state is "transmission fails", and the second transmission state is "transmission succeeds". The optional
implementation is particularly applicable when a success rate of the uplink MTC data transmission is relatively high (for
example, exceeds 50%).
[0102] In an application scenario, the optional implementation may be applied when the success rate of the uplink
MTC data transmission is relatively high (for example, exceeds 50%). In this case, the amount of transmission state
feedback information can be effectively reduced, and the transmission resources can be further saved.
[0103] Based on the optional implementation, in another application scenario, the NACK information is included in a
downlink control channel, the downlink control channel further includes retransmission scheduling information, and the
retransmission scheduling information is scheduling information used to instruct to retransmit the MTC data. In this case,
because the transmission fails, the terminal needs to retransmit the uplink MTC data. Configuration information such as
a resource location for retransmitting the uplink MTC data may be predefined. Alternatively, the base station sends the
retransmission scheduling information on the downlink control channel, to indicate the configuration information. In this
case, the NACK information is also transmitted by using the downlink control channel, so that resources can be multiplexed
to save transmission resources. In particular, the optional implementation is especially applicable when the MTC data
is the last piece of MTC data.
[0104] In addition, after the transmission status of the uplink MTC data is determined, a corresponding operation may
be performed for the transmission status. An example is used in the following description.
[0105] When first transmission state feedback information is received from the base station within the predetermined
time, a transmission operation corresponding to the first transmission state is performed.
[0106] When no transmission state feedback information is received from the base station within the predetermined
time, a transmission operation corresponding to the second transmission state is performed.
[0107] The first transmission state is one of "receiving succeeds" and "receiving fails", and the second transmission
state is the other one of "receiving succeeds" and "receiving fails". The first transmission state feedback information is
one of ACK information and NACK information, the first transmission state feedback information is corresponding to the
first transmission state, and the transmission state feedback information includes the ACK information and/or the NACK
information.
[0108] The base station may successfully receive or may fail to receive uplink data of the terminal, that is, there are
two transmission states: "receiving succeeds" and "receiving fails". In this embodiment of the present invention, the base
station sends only transmission state feedback information (indicated as the first transmission state feedback information)
corresponding to one transmission state (indicated as the first transmission state). When receiving the first transmission
state feedback information within the predetermined time, the terminal performs the transmission operation corresponding
to the first transmission state. When receiving no transmission state feedback information within the predetermined time,
the terminal performs the transmission operation corresponding to the other transmission state (indicated as the second
transmission state). In this way, an amount of sent transmission state feedback information is reduced, so that trans-
mission resources can be saved.
[0109] Therefore, according to the information transmission method in this embodiment of the present invention, the
transmission operation corresponding to the first transmission state is performed when the first transmission state feed-
back information is received from the base station within the predetermined time, or the transmission operation corre-
sponding to the second transmission state is performed when no transmission state feedback information is received
within the predetermined time, so that the amount of transmission state feedback information can be reduced, and the
transmission resources can be accordingly saved.
[0110] It should be understood that this embodiment of the present invention is also used to determine a transmission
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status of downlink data. That is, the method is performed by the base station. For example:

S110_B. Perform a transmission operation corresponding to a first transmission state when receiving first transmis-
sion state feedback information from the terminal within a predetermined time.
S120_B. Perform a transmission operation corresponding to a second transmission state when receiving no trans-
mission state feedback information from the terminal within the predetermined time.

[0111] Whether the first transmission state feedback information is received within the predetermined time may be
determined by using a timer. Timer information of the timer may be configured by using a control channel, or may be
determined according to a control channel level, a quantity of repetitions, and a terminal level.
[0112] Alternatively, for downlink data state feedback, there are three states including "transmission succeeds" (ACK),
"transmission fails" (NACK), and discontinuous transmission (DTX). Therefore, this embodiment may be as follows:

S110_C. Perform a transmission operation corresponding to a first transmission state when receiving first transmis-
sion state feedback information from the terminal within a predetermined time.
S120_C. Skip performing a transmission operation corresponding to a first transmission state when receiving no
transmission state feedback information from the terminal within the predetermined time.

[0113] Optionally, the technical solution in this embodiment of the present invention is applied when a coverage
enhancement requirement reaches a specific degree, for example, when a coverage enhancement level is relatively
high. In this case, a waste of resources is especially severe in an existing solution. Therefore, more resources can be
saved in the technical solution in this embodiment of the present invention.
[0114] Optionally, in an embodiment of the present invention, the terminal transmits a next piece of uplink data when
receiving the ACK information from the base station within the predetermined time; or retransmits previously sent uplink
data when receiving no ACK information from the base station within the predetermined time.
[0115] That is, in this embodiment, the base station sends only the ACK information. The terminal transmits the next
piece of uplink data when receiving the ACK information within the predetermined time, or retransmits the previous piece
of uplink data when receiving no ACK information within the predetermined time.
[0116] It should be understood that in various embodiments of the present invention, transmitting a next piece of uplink
data indicates sending new uplink data, and retransmitting previously sent uplink data indicates retransmitting previously
sent uplink data. In addition, the previously sent uplink data is corresponding to an ACK/NACK sent by the base station,
that is, the ACK/NACK is a feedback on a status of the previously sent uplink data.
[0117] Optionally, in another embodiment of the present invention, the terminal retransmits previously sent uplink data
when receiving the NACK information from the base station within the predetermined time; or transmits a next piece of
uplink data when receiving no NACK information from the base station within the predetermined time.
[0118] That is, in this embodiment, the base station sends only the NACK information. The terminal retransmits the
previous piece of uplink data when receiving the NACK information within the predetermined time, or transmits the next
piece of uplink data when receiving no NACK information within the predetermined time.
[0119] In the two embodiments, the base station sends only the ACK information or only the NACK information. Further,
alternatively, only ACK information or only NACK information may be correspondingly sent according to whether uplink
data is the last piece of uplink data. The following provides a detailed description.
[0120] Optionally, in another embodiment of the present invention, the terminal transmits a next piece of uplink data
when receiving the ACK information from the base station within the predetermined time and when a previous piece of
sent uplink data is not the last piece of uplink data; or retransmits previously sent uplink data when receiving no ACK
information from the base station within the predetermined time and when the previously sent uplink data is not the last
piece of uplink data.
[0121] Alternatively, the terminal retransmits previously sent uplink data when receiving the NACK information from
the base station within the predetermined time and when the previously sent uplink data is the last piece of uplink data;
or when receiving no NACK information from the base station within the predetermined time and when a previous piece
of sent uplink data is the last piece of uplink data, determines that a transmission status of the previous piece of uplink
data is "transmission succeeds".
[0122] That is, in this embodiment, when the uplink data is not the last piece of uplink data, the base station sends
only the ACK information and does not send the NACK information. When the uplink data is the last piece of uplink data,
the base station sends only the NACK information and does not send the ACK information.
[0123] Optionally, in another embodiment of the present invention, the terminal retransmits previously sent uplink data
when receiving the NACK information from the base station within the predetermined time and when the previously sent
uplink data is not the last piece of uplink data; or transmits a next piece of uplink data when receiving no NACK information
from the base station within the predetermined time and when a previous piece of sent uplink data is not the last piece
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of uplink data.
[0124] Alternatively, when receiving the ACK information from the base station within the predetermined time and
when a previous piece of sent uplink data is the last piece of uplink data, the terminal determines that a transmission
status of the previous piece of uplink data is "transmission succeeds"; or retransmits previously sent uplink data when
receiving no ACK information from the base station within the predetermined time and when the previously sent uplink
data is the last piece of uplink data.
[0125] That is, in this embodiment, when the uplink data is not the last piece of uplink data, the base station sends
only the NACK information and does not send the ACK information. When the uplink data is the last piece of uplink data,
the base station sends only the ACK information and does not send the NACK information.
[0126] It should be understood that, in various embodiments of the present invention, the terminal may monitor one
of an ACK or a NACK, or may simultaneously monitor an ACK and a NACK. For example, when the base station sends
only the ACK, the terminal cannot receive any transmission state feedback information in a "transmission fails" state.
Therefore, this situation may be that no ACK information is received from the base station within the predetermined time,
may be that no NACK information is received from the base station within the predetermined time, or may be that neither
ACK information nor NACK information is received from the base station within the predetermined time. Another case
is similar to this case. Details are not described herein.
[0127] In this embodiment of the present invention, the predetermined time may be indicated by the base station, or
may be preconfigured.
[0128] Optionally, in an embodiment of the present invention, as shown in FIG. 2, the method 100 may further include
the following steps:

S130. Receive timing information sent by the base station.
S140. Determine the predetermined time according to the timing information.

[0129] Specifically, in this embodiment, the predetermined time may be indicated by the base station. The timing
information may be an interval relative to a moment at which the uplink data is sent. The base station sends the timing
information to the terminal. Specifically, the base station may send the timing information to the terminal by using a
downlink control channel such as an M-PDCCH, for example, may indicate the timing information when performing
scheduling by using the M-PDCCH. The base station may determine the timing information according to an MTC com-
munication status, and indicate the timing information to the terminal. In consideration of an MTC communication feature,
the predetermined time may be relatively long, for example, more than four transmission time intervals (Transmission
Time Interval, TTI).
[0130] Optionally, in another embodiment of the present invention, the predetermined time may be determined ac-
cording to one or more of the following parameters:
a quantity of repetitions of the downlink control channel, a coverage enhancement level of the downlink control channel,
or a coverage enhancement level of the terminal.
[0131] Specifically, the predetermined time may not need to be indicated by the base station, but may be preconfigured
to be associated with an MTC communication status, for example, associated with a quantity of repetitions or a coverage
enhancement level of an uplink data channel. For example, the predetermined time is several transmission time intervals
when the quantity of repetitions of the downlink control channel or the coverage enhancement level of the downlink
control channel is a specific value. In this way, the terminal may determine the predetermined time according to the
quantity of repetitions of the downlink control channel or the coverage enhancement level of the downlink control channel.
For another example, the predetermined time is associated with the coverage enhancement level of the terminal. For
example, the predetermined time is several transmission time intervals when the coverage enhancement level of the
terminal is a specific value. In this way, the terminal may determine the predetermined time according to the coverage
enhancement level of the terminal.
[0132] In this embodiment of the present invention, the predetermined time may be implemented by using a time
window or a timer. For example, the terminal may receive ACK/NACK information based on the timer. In this case, the
predetermined time is specifically duration (duration) of the timer.
[0133] Optionally, the base station may send transmission state feedback information (ACK/NACK) based on the
timer, so as to ensure that when the base station sends the transmission state feedback information, the terminal can
receive the transmission state feedback information from the base station within the predetermined time. That is, when
needing to send the transmission state feedback information, the base station needs to send the information within a
specific time.
[0134] In this embodiment of the present invention, optionally, the first transmission state feedback information is sent
by the base station by using an M-PDCCH.
[0135] That is, the base station specifically sends the ACK/NACK information by using the M-PDCCH.
[0136] Optionally, there are the following two implementation methods for sending the ACK/NACK information by using
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the M-PDCCH:

First, the ACK/NACK information may be directly carried on the M-PDCCH, that is, the ACK/NACK information is
carried by using a bit on the M-PDCCH.
Second, the ACK/NACK information may be implicitly indicated. For example, when an NDI field in DCI indicates
transmission of new data, it indicates that transmission of a previous piece of data succeeds, so as to implicitly
indicate the ACK information. When an NDI field indicates data that is not initially transmitted, it indicates that
transmission of a previous piece of data fails, so as to implicitly indicate the NACK information.

[0137] It should be understood that in the prior art, an ACK/NACK has an explicit definition and is carried on a PHICH,
and the ACK/NACK sent by a base station is corresponding to a transmission status of previously sent uplink data. The
MTC terminal does not support the PHICH. Therefore, in the present invention, a meaning of directly carrying the
ACK/NACK information on the M-PDCCH is the same as a meaning of carrying the ACK/NACK information on the
PHICH in the prior art. When the M-PDCCH implicitly indicates the ACK/NACK information, for example, by using the
NDI field and/or a UL index, an effect thereof may be the same as that generated when the terminal directly receives
the ACK/NACK. For convenience of description, the two transmission manners are collectively referred to as transmission
state feedback information.
[0138] FIG. 3 shows an example of the information transmission method according to this embodiment of the present
invention. The ACK information is implicitly indicated by the NDI on the M-PDCCH in FIG. 3. When correctly receiving
the uplink MTC data, the base station does not send the M-PDCCH; or when receiving no uplink MTC data, the base
station uses the M-PDCCH to instruct to schedule new data. As shown in FIG. 3, the terminal retransmits the data if the
terminal receives no M-PDCCH within a predetermined time T; or initially transmits new data if the terminal receives the
M-PDCCH within the predetermined time T.
[0139] The foregoing describes in detail the information transmission method according to this embodiment of the
present invention from a perspective of the terminal. The following describes an information transmission method ac-
cording to an embodiment of the present invention from a perspective of a base station. For content that is not described
in detail herein, refer to the foregoing description.
[0140] FIG. 4 is a schematic flowchart of an information transmission method 400 according to an embodiment of the
present invention. The method 400 is applied to MTC. The method 400 is performed by a base station. As shown in
FIG. 4, the method 400 includes the following steps:

S410. Monitor a transmission status of uplink MTC data of a terminal.
S420. Send transmission state feedback information to the terminal. S420 includes:
sending the transmission state feedback information to the terminal when the transmission status of the uplink MTC
data is a first transmission state; or prohibiting sending the transmission state feedback information to the terminal
when the transmission status of the uplink MTC data is a second transmission state.

[0141] The first transmission state is one of "transmission succeeds" and "transmission fails", and the second trans-
mission state is the other one of "transmission succeeds" and "transmission fails". The transmission state feedback
information is one of acknowledgement ACK information and negative acknowledgement NACK information. The ACK
information indicates that transmission succeeds, and the NACK information indicates that transmission fails.
[0142] Based on a solution in this embodiment of the present invention, the terminal may determine the transmission
status of the uplink MTC data according to whether the transmission state feedback information is received from the
base station within a predetermined time. Compared with the prior art, an amount of transmission state feedback infor-
mation may be reduced, so that transmission resources can be saved.
[0143] In an optional implementation, the transmission state feedback information is the ACK information, the first
transmission state is "transmission succeeds", and the second transmission state is "transmission fails". In an application
scenario, the optional implementation may be applied when a failure rate of the uplink MTC data transmission is relatively
high (for example, exceeds 50%). In this case, the amount of transmission state feedback information can be effectively
reduced, and the transmission resources can be further saved.
[0144] In another optional implementation, the transmission state feedback information is the NACK information, the
first transmission state is "transmission fails", and the second transmission state is "transmission succeeds". The optional
implementation is particularly applicable when a success rate of the uplink MTC data transmission is relatively high (for
example, exceeds 50%).
[0145] In an application scenario, the optional implementation may be applied when the success rate of the uplink
MTC data transmission is relatively high (for example, exceeds 50%). In this case, the amount of transmission state
feedback information can be effectively reduced, and the transmission resources can be further saved.
[0146] Based on the optional implementation, in another application scenario, the NACK information is included in a
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downlink control channel, the downlink control channel further includes retransmission scheduling information, and the
retransmission scheduling information is scheduling information used to instruct to retransmit the MTC data. In this case,
because the transmission fails, the terminal needs to retransmit the uplink MTC data. Configuration information such as
a resource location for retransmitting the uplink MTC data may be predefined. Alternatively, the base station sends the
retransmission scheduling information on the downlink control channel, to indicate the configuration information. In this
case, the NACK information is also transmitted by using the downlink control channel, so that resources can be multiplexed
to save transmission resources. In particular, the optional implementation is especially applicable when the MTC data
is the last piece of MTC data.
[0147] Optionally, in an embodiment of the present invention, the base station sends the ACK information to the
terminal when determining that the transmission status of the uplink data is "transmission succeeds"; or does not send
the NACK information to the terminal when determining that the transmission status of the uplink data is "transmission
fails".
[0148] That is, in this embodiment, the base station sends only the ACK information and does not send the NACK
information.
[0149] Optionally, in another embodiment of the present invention, the base station sends the NACK information to
the terminal when determining that the transmission status of the uplink data is "transmission fails"; or does not send
the ACK information to the terminal when determining that the transmission status of the uplink data is "transmission
succeeds".
[0150] That is, in this embodiment, the base station sends only the NACK information and does not send the ACK
information.
[0151] Optionally, in another embodiment of the present invention, the base station sends the ACK information to the
terminal when determining that the transmission status of the uplink data is "transmission succeeds" and when the uplink
data is not the last piece of uplink data; or does not send the NACK information to the terminal when determining that
the transmission status of the uplink data is "transmission fails" and when the uplink data is not the last piece of uplink data.
[0152] Alternatively, the base station sends the NACK information to the terminal when determining that the transmis-
sion status of the uplink data is "transmission fails" and when the uplink data is the last piece of uplink data; or does not
send the ACK information to the terminal when determining that the transmission status of the uplink data is "transmission
succeeds" and when the uplink data is the last piece of uplink data.
[0153] That is, in this embodiment, when the uplink data is not the last piece of uplink data, the base station sends
only the ACK information and does not send the NACK information. When the uplink data is the last piece of uplink data,
the base station sends only the NACK information and does not send the ACK information.
[0154] Optionally, in another embodiment of the present invention, the base station sends the NACK information to
the terminal when determining that the transmission status of the uplink data is "transmission fails" and when the uplink
data is not the last piece of uplink data; or does not send the ACK information to the terminal when determining that the
transmission status of the uplink data is "transmission succeeds" and when the uplink data is not the last piece of uplink
data.
[0155] Alternatively, the base station sends the ACK information to the terminal when determining that the transmission
status of the uplink data is "transmission succeeds" and when the uplink data is the last piece of uplink data; or does
not send the NACK information to the terminal when determining that the transmission status of the uplink data is
"transmission fails" and when the uplink data is the last piece of uplink data.
[0156] That is, in this embodiment, when the uplink data is not the last piece of uplink data, the base station sends
only the NACK information and does not send the ACK information. When the uplink data is the last piece of uplink data,
the base station sends only the ACK information and does not send the NACK information.
[0157] Optionally, in an embodiment of the present invention, as shown in FIG. 5, the method 400 may further include
the following step:
S430. Send timing information to the terminal.
[0158] The timing information is used to determine a predetermined time, and the predetermined time is used by the
terminal to determine, when no transmission state feedback information is received from the base station within the
predetermined time, that the transmission status of the uplink MTC data is the second transmission state. Optionally,
the timing information is sent to the terminal by using a downlink control channel. The downlink control channel is an
MTC physical downlink control channel.
[0159] Optionally, the base station may send the transmission state feedback information (ACK/NACK) based on a
time window or a timer, so as to ensure that when the base station sends the transmission state feedback information,
the terminal can receive the transmission state feedback information from the base station within the predetermined
time. That is, when needing to send the transmission state feedback information, the base station needs to send the
information within a specific time.
[0160] Optionally, in an embodiment of the present invention, the base station sends the timing information to the
terminal by using the M-PDCCH. For example, the base station may indicate the timing information when performing
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scheduling by using the M-PDCCH.
[0161] Optionally, in an embodiment of the present invention, the base station sends the first transmission state
feedback information to the terminal by using the M-PDCCH.
[0162] It should be understood that in the foregoing embodiment of the present invention, interaction between the
base station and the terminal, related features and functions, and the like that are described on a terminal side are
corresponding to those described on a base station side. For brevity, details are not described herein again.
[0163] In addition, to determine an uplink transmission status in more MTC scenarios, referring to FIG. 5A to FIG. 5H,
according to an information transmission method 200 in embodiments of the present invention, the transmission status
can be determined when no downlink control information is received from a base station, or the transmission status can
be determined when uplink index indication information that is corresponding to the MTC data and included in received
downlink control information indicates zero. The following provides a detailed description with reference to the accom-
panying drawings by using merely an application in an LTE network as an example. However, this does not constitute
any limitation on an application of the embodiments of the present invention.
[0164] FIG. 5A shows an information transmission method 200 according to an embodiment of the present invention.
The method 200 is applied to a terminal, and includes the following steps:
51A. The terminal sends uplink data to a base station.
[0165] The uplink data may be machine type communication uplink data, that is, uplink data sent by a terminal that
has an MTC function.
[0166] 52A. When a first condition or a second condition is met, the terminal determines a transmission status of the
uplink data according to terminal information of the terminal, where the first condition includes: the terminal receives
downlink control information from the base station within a predetermined time, where the downlink control information
includes uplink index indication information corresponding to the uplink data, and the uplink index indication information
indicates zero; and the second condition includes: the terminal receives no downlink control information from the base
station within a predetermined time.
[0167] The terminal information includes at least one of the following: type information of the terminal or coverage
enhancement information of the terminal. The transmission status includes "transmission succeeds" or "transmission
fails".
[0168] Based on the information transmission method shown in FIG. 5A, the transmission status of the MTC data is
determined according to the terminal information, so that the transmission status can be determined when no downlink
control information is received from the base station, or the transmission status can be determined when the uplink index
indication information that is corresponding to the MTC data and included in the received downlink control information
indicates zero.
[0169] FIG. 5B shows another information transmission method 200 according to an embodiment of the present
invention. The method 200 is applied to a base station, and includes the following steps:
5IB. The base station receives uplink data sent by a terminal.
[0170] The uplink data may be machine type communication uplink data, that is, uplink data sent by a terminal that
has an MTC function.
[0171] 52B. The base station does not send downlink control information to the terminal or sends downlink control
information to the terminal, according to a receiving status of the uplink data and terminal information of the terminal,
where the downlink control information includes uplink index indication information corresponding to the uplink data,
and the uplink index indication information indicates zero.
[0172] The terminal information includes at least one of the following: type information of the terminal or coverage
enhancement information of the terminal. The receiving status includes "receiving succeeds" or "receiving fails".
[0173] Based on the information transmission method shown in FIG. 5B, a transmission status of the MTC data is
determined according to the terminal information, so that the transmission status can be determined when no downlink
control information is received from the base station, or the transmission status can be determined when the uplink index
indication information that is corresponding to the MTC data and included in the received downlink control information
indicates zero.
[0174] FIG. 5C shows an information transmission method 200 according to an embodiment of the present invention.
The method 200 includes the following steps.
[0175] 501. A terminal sends uplink data to a base station.
[0176] The uplink data may be machine type communication uplink data, that is, uplink data sent by a terminal that
has an MTC function.
[0177] 502. The base station receives the uplink data sent by the terminal.
[0178] 503. The base station does not send downlink control information to the terminal according to a receiving status
of the uplink data and terminal information of the terminal.
[0179] The "skipping sending downlink control information to the terminal" in 503 may be understood as prohibiting
the base station from sending the downlink control information to the terminal, or may be understood as skipping process-
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ing of generating the downlink control information. This is not specifically limited in this embodiment of the present
invention.
[0180] The terminal information includes at least one of the following: type (terminal category) information of the
terminal or coverage enhancement information of the terminal.
[0181] The coverage enhancement information may include information about a capability (terminal capability) of the
terminal to support coverage enhancement and information about a repetition level, a coverage enhancement level, or
a coverage enhancement mode (repetition level/coverage enhancement level/coverage enhancement mode) of the
terminal.
[0182] The information about a capability of the terminal to support coverage enhancement is inherent information of
the terminal, for example, may include information about a capability of whether to support a particular coverage en-
hancement mode, and may be reported by the terminal to the base station.
[0183] The information about a repetition level, a coverage enhancement level, or a coverage enhancement mode of
the terminal is information that can describe a behavior that can be implemented by the terminal and a current coverage
enhancement requirement of the terminal, and may be configured by the base station for the terminal or determined
according to a predetermined rule.
[0184] The type information of the terminal is inherent information of the terminal. For example, the terminal may be
a terminal of a type defined in a standard. For example, the terminal may be of a type of supporting a narrowband
operation or a type of not supporting a narrowband operation. The type information of the terminal may be reported by
the terminal to the base station.
[0185] When the information about a capability of the terminal to support coverage enhancement and the type infor-
mation of the terminal are reported by the terminal to the base station, optionally, an implementation of this embodiment
of the present invention is as follows: The capability information and the type information are separately reported by
using different parameters. For example, a terminal that supports a narrowband operation may be defined as a terminal
of a new type, and the new type is reported to the base station by using at least one bit. For the capability to support
coverage enhancement, an individual capability information significant bit may be defined, so as to report the capability
to the base station by using at least two bits that may respectively indicate whether coverage enhancement modes A
and B are supported.
[0186] Preferably, another implementation of this embodiment of the present invention is as follows: The type infor-
mation of the terminal (for example, whether a narrowband operation is supported) and the information about a capability
of the terminal to support coverage enhancement (for example, whether coverage enhancement modes A and B are
supported) are reported in a joint indication manner by using a significant bit of a same parameter. In this way, reporting
can be implemented by using at least two bits, thereby saving resources.
[0187] Specifically, two capability reporting significant bits may be defined to jointly indicate whether the narrowband
operation is supported and whether the coverage enhancement modes A and B are supported. The following is merely
an example for description.
[0188] For example,

00 indicates that the narrowband operation and the coverage enhancement are not supported; or
01 indicates that the narrowband operation is supported and that the coverage enhancement is not supported; or
10 indicates that both the narrowband operation and the coverage enhancement mode A are supported; or
11 indicates that both the narrowband operation and the coverage enhancement mode B are supported.

[0189] In the joint indication manner, a new terminal type does not need to be defined, so that impact of defining the
new terminal type on an existing technical specification is reduced. In addition, a terminal that supports only a narrowband
operation can better simulate a behavior of a low-cost narrowband terminal for MTC transmission. Further, by defining,
for a terminal of normal complexity, an information significant bit that supports the narrowband operation, when subse-
quently initializing random access of the terminal, the base station may configure or grant, to the terminal of normal
complexity, a capability to use a dedicated PRACH resource for the low-cost terminal. When there may be no low-cost
terminal that accesses a network, the network does not need to reserve a corresponding resource, so that network
resources can be fully used.
[0190] The receiving status includes "receiving succeeds" or "receiving fails".
[0191] That the base station does not send downlink control information to the terminal according to a receiving status
of the uplink data and terminal information of the terminal may specifically include:

skipping sending the downlink control information to the terminal when the receiving status includes "receiving
succeeds" and when the terminal meets at least one of the following conditions, where
the conditions include:
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the terminal is a terminal that supports a narrowband capability;
the terminal has a coverage enhancement capability;
the terminal runs in a particular coverage enhancement mode; and
the terminal runs at a coverage enhancement level that meets a preset condition; or
skipping sending the downlink control information to the terminal when the receiving status includes "receiving
fails" and when the terminal meets at least one of the following conditions, where
the conditions include:

the terminal is a terminal that supports a narrowband capability;
the terminal has a coverage enhancement capability;
the terminal runs in a particular coverage enhancement mode; and
the terminal runs at a coverage enhancement level that meets a preset condition.

[0192] 504. The terminal determines a transmission status of the uplink data according to the terminal information of
the terminal if the terminal receives no downlink control information from the base station within a predetermined time.
[0193] A meaning of the downlink control information is the same as that of DCI specified in an existing protocol.
[0194] After sending an initial uplink PUSCH, the terminal determines a location of a start transmission subframe for
a corresponding downlink control channel according to a synchronous timing relationship, a quantity and a location of
an available downlink subframe, and a start monitor subframe for the downlink control channel.
[0195] According to a synchronous rule, after sending the PUSCH, the terminal starts, at the determined location of
the start transmission subframe, to monitor the downlink control channel that carries the DCI.
[0196] There are two implementations of determining the transmission status of the uplink data according to the
terminal information of the terminal if the terminal receives no downlink control information from the base station within
the predetermined time.
[0197] First, when meeting at least one of the following conditions, the terminal determines that the transmission status
of the uplink data is "transmission succeeds".
[0198] The conditions include:

the terminal is a terminal that supports a narrowband capability;
the terminal has a coverage enhancement capability;
the terminal runs in a particular coverage enhancement mode; and
the terminal runs at a coverage enhancement level that meets a preset condition.

[0199] Second, when meeting at least one of the following conditions, the terminal determines that the transmission
status of the uplink data is "transmission fails".
[0200] The conditions include:

the terminal is a terminal that supports a narrowband capability;
the terminal has a coverage enhancement capability;
the terminal runs in a particular coverage enhancement mode; and
the terminal runs at a coverage enhancement level that meets a preset condition.

[0201] Optionally, after determining that the transmission status of the uplink data is "transmission succeeds", the
terminal may send a new piece of uplink data after the predetermined time. After determining that the transmission status
of the uplink data is "transmission fails", the terminal may retransmit the uplink data after the predetermined time.
[0202] Specifically, the predetermined time may be determined according to information about an unavailable downlink
transmission subframe, a start subframe of downlink control channel search space, and one or more of the following
parameters:
a quantity of repetitions of the downlink control channel, the coverage enhancement level of the terminal, a quantity of
repetitions of a downlink control channel for scheduling a RAR message, a quantity of repetitions of a RAR message,
or a quantity of repetitions that is of a control channel for scheduling a msg 3 and that is indicated by a UL grant in a
RAR message.
[0203] The information about the unavailable downlink subframe includes a location and a quantity of the unavailable
downlink subframe.
[0204] In this embodiment of the present invention, the predetermined time may be indicated by the base station, or
may be preconfigured. For example, referring to FIG. 5D, in an implementation of this embodiment of the present
invention, the method further includes the following steps.
[0205] 51. The base station sends timing information to the terminal.
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[0206] The timing information is used to indicate a quantity of repetitions of the downlink control information.
[0207] Optionally, the base station sends the timing information to the terminal by using information about an unavailable
downlink transmission subframe and a start subframe of downlink control channel search space and in at least one of
the following manners.
[0208] The manners include:

a downlink control channel for scheduling unicast uplink data transmission;
a particular coverage enhancement mode in which the terminal runs and that is configured by the base station;
a coverage enhancement level at which the terminal runs and that is indicated by the base station;
a quantity of repetitions of a downlink control channel for scheduling a RAR message;
a quantity of repetitions of a RAR message; and
a quantity of repetitions that is of a downlink control channel for scheduling a msg 3 and that is indicated by a UL
grant in a RAR message.

[0209] 52. The terminal receives the timing information sent by the base station.
[0210] 53. The terminal sets the predetermined time according to the timing information.
[0211] Optionally, the predetermined time may be duration required for a quantity of repetitions of a corresponding
downlink control channel that may be received by the terminal. A transmission delay (such as 3 ms) of the downlink
control channel may be not included in the predetermined time. For the MTC terminal, there may be a subframe that
cannot be used for downlink transmission, for example, an uplink subframe in a TDD transmission mode and a subframe
that is preconfigured by the base station or specified according to a predetermined rule and that cannot be used for
transmitting the downlink control channel. For these subframes, the terminal may determine the predetermined time
according to the predetermined rule. Specifically, if the quantity of repetitions of the downlink control channel is R, the
quantity R of repetitions of the downlink control channel is sent by the base station to the terminal when the base station
schedules, by using the downlink control channel, the terminal to send uplink data. Starting from a subframe n that is
after the transmission delay of the downlink control channel, the terminal monitors and calculates duration of corre-
sponding downlink control information. If there are M unavailable subframes in the subframe n and the subsequent R
consecutive subframes, the terminal determines that the predetermined time is R+M; or if there is no unavailable subframe,
determines that the predetermined time is R.
[0212] Optionally, the predetermined time may be understood as a quantity of repetitions (that is, a quantity of retrans-
missions) of a corresponding downlink control channel that may be received by the terminal. For example, a quantity of
repetitions of downlink control information is recorded on the terminal. When the quantity of repetitions reaches a value,
it may be considered that the predetermined time arrives.
[0213] Optionally, the predetermined time may be understood as a time window including a start subframe of the
predetermined time and an end subframe of the predetermined time. The start subframe of the predetermined time is
determined according to a HARQ process timing relationship rule and/or a determined transmission subframe for a
downlink control channel. A location of the end subframe is determined according to a quantity of repetitions of the
control channel and a quantity of unavailable downlink subframes. As shown in FIG. 5E, FIG. 5E shows a process in
which a terminal in a coverage enhancement mode A transmits a PUSCH and receives downlink control information
from a base station.
[0214] As shown in FIG. 5E, UG identifies a UL grant to schedule data, and A indicates downlink control information
sent by the base station after receiving uplink data sent by the terminal. The UL grant and the downlink control information
may be carried by using a same DCI message.
[0215] A start transmission subframe for the downlink control information A may not be continuously sent, but there
is a determined start transmission subframe, a transmission time interval, and a period.
[0216] The terminal determines, according to a determined HARQ timing relationship, that the start transmission
subframe for monitoring the downlink control information A has the following two possible forms:

a subframe #2 and a subframe #3, that is, a synchronous HARQ timing relationship, where according to a transmission
delay, the terminal starts to monitor the downlink control information in a fourth subframe (#8) that is after sending
of a PUSCH UL1 ends; or
a subframe #0 and a subframe #1, where because a subframe #2 and a subframe #3 are configured as a transmission
time interval for the downlink control channel, A corresponding to a UL1 starts to be transmitted after sending of
scheduling information of all HARQ processes ends. It is assumed that there are four uplink HARQ processes in
FIG. 5C.

[0217] The end subframe of the predetermined time may be determined according to a quantity R of repetitions of a
subframe for a control channel and a quantity M of unavailable downlink subframes in R consecutive subframes that
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are after the determined start subframe. For example, in FIG. 5C, the start subframe is #2, the quantity R of repetitions
of the subframe is 2, and the subframe #3 is an unavailable subframe. In this case, the location of the end subframe of
the predetermined time is #4.
[0218] Certainly, it may be understood that the foregoing manner in which the terminal determines the predetermined
time is also applicable to the information transmission method 100 shown in FIG. 1, FIG. 2, and FIG. 4 in the first aspect.
[0219] According to the method shown in FIG. 5C, after receiving the machine type communication uplink data sent
by the terminal, the base station does not send the downlink control information to the terminal according to the receiving
status of the uplink data and the terminal information of the terminal, and the terminal may determine the transmission
status of the uplink data according to the terminal information of the terminal if the terminal receives no downlink control
information from the base station within the predetermined time, so that the transmission status of the uplink data can
be determined when the terminal receives no downlink control information from the base station.
[0220] FIG. 5F shows another information transmission method 200 according to an embodiment of the present
invention. Compared with the information transmission method shown in FIG. 5C, step 503 is replaced with step 505,
and step 504 is replaced with step 506 and step 507, mainly. Only a difference is described in detail herein. Referring
to FIG. 5F, the method includes the following steps.
[0221] 501. A terminal sends uplink data to a base station.
[0222] 502. The base station receives the uplink data sent by the terminal.
[0223] 505. The base station sends downlink control information to the terminal according to a receiving status of the
uplink data and terminal information of the terminal, where the downlink control information includes uplink index indication
information corresponding to the uplink data, and the uplink index indication information indicates zero.
[0224] The downlink control information may include at least one piece of uplink index indication information, or may
preferably include a plurality of pieces of uplink index indication information. Each piece of uplink index indication infor-
mation is corresponding to one piece of uplink data.
[0225] In this embodiment of the present invention, that the downlink control information includes two pieces of uplink
index indication information is merely used as an example for description. However, this does not constitute any limitation.
[0226] For example, the downlink control information in this embodiment of the present invention includes an uplink
index (UL index) that may be, for example, two bits. Merely for example, a leftmost bit may be referred to as a most
significant bit MSB (Most Significant Bit), and a rightmost bit may be referred to as a least significant bit LSB (Least
Significant Bit).
[0227] Each of the two bits may indicate 1 or 0. Each bit is corresponding to one piece of uplink data.
[0228] For example, an implementation is as follows: The MSB may be corresponding to a PUSCH HARQ process
that is sent earlier in a time domain, and the LSB may be corresponding to a PUSCH HARQ process that is sent later
in the time domain.
[0229] On the contrary, another implementation is as follows: The MSB may be corresponding to a PUSCH HARQ
process that is sent later in a time domain, and the LSB may be corresponding to a PUSCH HARQ process that is sent
earlier in the time domain.
[0230] When a piece of uplink index indication information indicates 0, it may indicate that a transmission status of
corresponding uplink data is "transmission succeeds". Alternatively, when a piece of uplink index indication information
indicates 0, it may indicate that a transmission status of corresponding uplink data is "transmission fails".
[0231] When a piece of uplink index indication information indicates 1, an indication function of the uplink index
indication information may be the same as that in an existing specification. For example, the uplink index indication
information may be used to indicate a subframe location at which uplink data corresponding to the uplink index indication
information is sent.
[0232] For example, if the MSB = 1, it indicates that the terminal sends a PUSCH in a subframe n+k. If the LSB = 1,
it indicates that the terminal sends a PUSCH in a subframe n+7. If both the MSB and the LSB are 1, it indicates that the
terminal sends a PUSCH in each of a subframe n+k and a subframe n+7.
[0233] In this way, at least one piece of uplink index indication information is configured in the downlink control infor-
mation, and each piece of uplink index indication information is corresponding to one piece of uplink data, so that one
piece of downlink control information can indicate transmission statuses of different uplink data, to save transmission
resources. For example, for a TDD configuration 0, this embodiment of the present invention is especially applicable
when a quantity of uplink subframes is greater than that of downlink subframes. Certainly, for FDD or another TDD
configuration, this embodiment of the present invention is also applicable, and not limited thereto.
[0234] 506. The terminal receives the downlink control information from the base station within a predetermined time,
where the downlink control information includes the uplink index indication information corresponding to the uplink data,
and the uplink index indication information indicates zero.
[0235] 507. The terminal determines a transmission status of the uplink data according to the terminal information of
the terminal.
[0236] There are two implementations of determining the transmission status of the uplink data according to the
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terminal information of the terminal.
[0237] First, when meeting at least one of the following conditions, the terminal determines that the transmission status
of the uplink data is "transmission succeeds".
[0238] The conditions include:

the terminal is a terminal that supports a narrowband capability;
the terminal has a coverage enhancement capability;
the terminal runs in a particular coverage enhancement mode; and
the terminal runs at a coverage enhancement level that meets a preset condition.

[0239] Second, when meeting at least one of the following conditions, the terminal determines that the transmission
status of the uplink data is "transmission fails".
[0240] The conditions include:

the terminal is a terminal that supports a narrowband capability;
the terminal has a coverage enhancement capability;
the terminal runs in a particular coverage enhancement mode; and
the terminal runs at a coverage enhancement level that meets a preset condition.

[0241] The following provides a detailed description of merely the first implementation with reference to a process
shown in FIG. 5G. For the second implementation, a principle and a process of the second implementation are similar
to those of the first implementation, and details are not repeatedly described in this embodiment of the present invention.
[0242] Referring to FIG. 5G, it is assumed that an MSB is corresponding to a PUSCH HARQ process that is sent
earlier, and an LSB is corresponding to a PUSCH HARQ process that is sent later. That is, the MSB is corresponding
to a HARQ process #1, and the LSB is corresponding to a HARQ process #5. In addition, if any significant bit indicates
0, the terminal considers that a transmission status of a PUSCH is an ACK. It should be understood that DCI for
transmitting and scheduling data and DCI for transmitting feedback information are a same DCI message. In this em-
bodiment of the present invention, for convenience of description, an M-PDCCH for scheduling data and an M-PDCCH
for transmitting feedback information are used to indicate different implementation functions.
[0243] Because the DCI is the same, there is an NDI that is in the DCI and that indicates initial transmission or
retransmission in a transmission status. The two PUSCH processes are corresponding to the same NDI, transmission
of the PUSCH HARQ #1 succeeds, and a subsequent PUSCH does not need to be sent. For the HARQ #5, new data
needs to be transmitted. Therefore, in the DCI message, the MSB in the UL index indicates 0. The terminal receives the
DCI message within a predetermined time, and determines, according to an indication of the MSB, that a transmission
status of a PUSCH transmitted corresponding to the earlier HARQ process, that is, a UL1 process, is an ACK.
[0244] According to the method shown in FIG. 5F, after receiving the machine type communication uplink data sent
by the terminal, the base station sends the downlink control information to the terminal according to the receiving status
of the uplink data and the terminal information of the terminal. The downlink control information includes the uplink index
indication information corresponding to the uplink data. The uplink index indication information indicates zero. The
terminal receives the downlink control information from the base station within the predetermined time, and the downlink
control information includes the uplink index indication information corresponding to the uplink data. When the uplink
index indication information indicates zero, the terminal may determine the transmission status of the uplink data according
to the terminal information of the terminal. Therefore, the transmission status can be determined when the uplink index
indication information that is corresponding to the MTC data and included in the received downlink control information
indicates zero. In addition, further, because different MTC uplink data is corresponding to different uplink index indication
information, one piece of downlink control information may be used to indicate transmission statuses of the different
uplink data, so as to save transmission resources.
[0245] FIG. 5H shows another information transmission method 200 according to an embodiment of the present
invention. Compared with the information transmission method shown in FIG. 5F, step 506 and step 507 are replaced
with step 505, mainly. The method is used to determine a transmission status of uplink data when a base station sends
downlink control information but a terminal receives no downlink control information. Herein, only a difference is described
in detail. Referring to FIG. 5H, the method includes the following steps.
[0246] 501. A terminal sends uplink data to a base station.
[0247] 502. The base station receives the uplink data sent by the terminal.
[0248] 505. The base station sends downlink control information to the terminal according to a receiving status of the
uplink data and terminal information of the terminal, where the downlink control information includes uplink index indication
information corresponding to the uplink data, and the uplink index indication information indicates zero.
[0249] 504. The terminal determines a transmission status of the uplink data according to the terminal information of
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the terminal if the terminal receives no downlink control information from the base station within a predetermined time.
[0250] By using the method shown in FIG. 5H, after receiving the machine type communication uplink data sent by
the terminal, the base station sends the downlink control information to the terminal according to the receiving status of
the uplink data and the terminal information of the terminal. The terminal determines the transmission status of the uplink
data according to the terminal information of the terminal if the terminal receives no downlink control information from
the base station within the predetermined time. Therefore, the transmission status of the uplink data can be determined
when the base station sends the downlink control information but the terminal receives no downlink control information.
[0251] It should be understood that sequence numbers of the foregoing processes do not mean execution sequences
in various embodiments of the present invention. The execution sequences of the processes should be determined
according to functions and internal logic of the processes, and should not be construed as any limitation on the imple-
mentation processes of the embodiments of the present invention.
[0252] The foregoing describes in detail the information transmission method according to this embodiment of the
present invention. The following describes a terminal and a base station according to an embodiment of the present
invention.
[0253] FIG. 6 is a schematic block diagram of a terminal 600 according to an embodiment of the present invention.
The terminal 600 may be the terminal in the method embodiment. For content that is not described in detail herein, refer
to the method embodiment. As shown in FIG. 6, the terminal 600 includes:

a sending module 630, configured to send MTC data to a base station;
a receiving module 610, configured to receive transmission state feedback information from the base station; and
a processing module 620, configured to:
when the transmission state feedback information is received from the base station within a predetermined time,
determine that a transmission status of the MTC data is a first transmission state; or when no transmission state
feedback information is received from the base station within the predetermined time, determine that a transmission
status of the MTC data is a second transmission state.

[0254] The first transmission state is one of "transmission succeeds" and "transmission fails", and the second trans-
mission state is the other one of "transmission succeeds" and "transmission fails". The transmission state feedback
information is one of acknowledgement ACK information and negative acknowledgement NACK information. The ACK
information indicates that transmission succeeds, and the NACK information indicates that transmission fails.
[0255] Based on a solution in this embodiment of the present invention, the terminal may determine the transmission
status of the uplink MTC data according to whether the transmission state feedback information is received from the
base station within the predetermined time. Compared with the prior art, an amount of transmission state feedback
information may be reduced, so that transmission resources can be saved.
[0256] In an optional implementation, the transmission state feedback information is the ACK information, the first
transmission state is "transmission succeeds", and the second transmission state is "transmission fails". In an application
scenario, the optional implementation may be applied when a failure rate of the uplink MTC data transmission is relatively
high (for example, exceeds 50%). In this case, the amount of transmission state feedback information can be effectively
reduced, and the transmission resources can be further saved.
[0257] In another optional implementation, the transmission state feedback information is the NACK information, the
first transmission state is "transmission fails", and the second transmission state is "transmission succeeds". The optional
implementation is particularly applicable when a success rate of the uplink MTC data transmission is relatively high (for
example, exceeds 50%).
[0258] In an application scenario, the optional implementation may be applied when the success rate of the uplink
MTC data transmission is relatively high (for example, exceeds 50%). In this case, the amount of transmission state
feedback information can be effectively reduced, and the transmission resources can be further saved.
[0259] Based on the optional implementation, in another application scenario, the NACK information is included in a
downlink control channel, the downlink control channel further includes retransmission scheduling information, and the
retransmission scheduling information is scheduling information used to instruct to retransmit the MTC data.
[0260] The receiving module is specifically configured to receive the NACK information transmitted on the downlink
control channel. The downlink control channel further includes the retransmission scheduling information, and the re-
transmission scheduling information is scheduling information used to instruct to retransmit the MTC data.
[0261] In this case, because the transmission fails, the terminal needs to retransmit the uplink MTC data. Configuration
information such as a resource location for retransmitting the uplink MTC data may be predefined. Alternatively, the
base station sends the retransmission scheduling information on the downlink control channel, to indicate the configu-
ration information. In this case, the NACK information is also transmitted by using the downlink control channel, so that
resources can be multiplexed to save transmission resources. In particular, the optional implementation is especially
applicable when the MTC data is the last piece of MTC data.
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[0262] In an optional implementation, the receiving module is further configured to receive timing information sent by
the base station.
[0263] The processing module is further configured to determine the predetermined time according to the timing
information.
[0264] On that basis, optionally, the receiving module is specifically configured to receive the timing information trans-
mitted on a downlink control channel. The downlink control channel is an MTC physical downlink control channel.
[0265] In addition, after the transmission status of the uplink MTC data is determined, a corresponding operation may
be performed for the transmission status. An example is used in the following description.
[0266] When the receiving module 610 receives the first transmission state feedback information from the base station
within the predetermined time, a transmission operation corresponding to the first transmission state is performed. When
the receiving module 610 receives no transmission state feedback information from the base station within the prede-
termined time, a transmission operation corresponding to the second transmission state is performed. The first trans-
mission state is one of "transmission succeeds" and "transmission fails", and the second transmission state is the other
one of "transmission succeeds" and "transmission fails". The first transmission state feedback information is one of
acknowledgement ACK information and negative acknowledgement NACK information, the first transmission state feed-
back information is corresponding to the first transmission state, and the transmission state feedback information includes
the ACK information and/or the NACK information.
[0267] The terminal according to this embodiment of the present invention performs, when receiving the first trans-
mission state feedback information from the base station within the predetermined time, the transmission operation
corresponding to the first transmission state, or performs, when receiving no transmission state feedback information
within the predetermined time, the transmission operation corresponding to the second transmission state, so that the
amount of transmission state feedback information can be reduced, and the transmission resources can be accordingly
saved.
[0268] Optionally, in an embodiment of the present invention, the sending module 630 is configured to:
transmit a next piece of uplink data when the receiving module 610 receives the ACK information from the base station
within the predetermined time; or retransmit previously sent uplink data when the receiving module 610 receives no ACK
information from the base station within the predetermined time.
[0269] Optionally, in another embodiment of the present invention, the sending module 630 is configured to:
retransmit previously sent uplink data when the receiving module 610 receives the NACK information from the base
station within the predetermined time; or transmit a next piece of uplink data when the receiving module 610 receives
no NACK information from the base station within the predetermined time.
[0270] Optionally, in another embodiment of the present invention, the sending module 630 is configured to:

transmit a next piece of uplink data when the receiving module 610 receives the ACK information from the base
station within the predetermined time and when a previous piece of sent uplink data is not the last piece of uplink
data; or retransmit previously sent uplink data when the receiving module 610 receives no ACK information from
the base station within the predetermined time and when the previously sent uplink data is not the last piece of
uplink data; or
retransmit previously sent uplink data when the receiving module 610 receives the NACK information from the base
station within the predetermined time and when the previously sent uplink data is the last piece of uplink data; or
when the receiving module 610 receives no NACK information from the base station within the predetermined time
and when a previous piece of sent uplink data is the last piece of uplink data, determine that a transmission status
of the previous piece of uplink data is "transmission succeeds".

[0271] Optionally, in an embodiment of the present invention, the receiving module 610 is further configured to receive
timing information sent by the base station.
[0272] The terminal further includes:
a determining module, configured to determine the predetermined time according to the timing information.
[0273] Optionally, in another embodiment of the present invention, the receiving module 610 is specifically configured
to receive the timing information sent by the base station by using the M-PDCCH.
[0274] Optionally, in another embodiment of the present invention, the predetermined time is associated with a quantity
of repetitions or a coverage enhancement level of an uplink data channel.
[0275] Optionally, in another embodiment of the present invention, the first transmission state feedback information
is sent by the base station by using an M-PDCCH.
[0276] The terminal 600 according to this embodiment of the present invention may be corresponding to the terminal
in the information transmission methods in the embodiments of the present invention, and the foregoing and other
operations and/or functions of the modules in the terminal 600 are separately used to implement corresponding proce-
dures of the methods. For brevity, details are not described herein again.
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[0277] FIG. 6A is a schematic block diagram of a terminal 600A according to an embodiment 200 of the present
invention. The terminal 600 may perform steps of the terminal in the method embodiment 200. For content that is not
described in detail herein, refer to the method embodiment. As shown in FIG. 6A, the terminal 600A includes:
a sending unit 601, a receiving unit 602, and a processing unit 603.
[0278] The sending unit 601 is configured to send machine type communication uplink data to a base station.
[0279] The processing unit 603 is configured to determine a transmission status of the uplink data according to terminal
information of the terminal when a first condition or a second condition is met.
[0280] The first condition includes: the receiving unit 602 receives downlink control information from the base station
within a predetermined time, where the downlink control information includes uplink index indication information corre-
sponding to the uplink data, and the uplink index indication information indicates zero.
[0281] The second condition includes: the receiving unit 602 receives no downlink control information from the base
station within a predetermined time.
[0282] The terminal information includes at least one of the following: type information of the terminal or coverage
enhancement information of the terminal. The transmission status includes "transmission succeeds" or "transmission
fails".
[0283] Optionally, the processing unit 603 is specifically configured to: when the terminal meets at least one of the
following conditions, determine that the transmission status of the uplink data is "transmission succeeds".
[0284] The conditions include:

the terminal is a terminal that supports a narrowband capability;
the terminal has a coverage enhancement capability;
the terminal runs in a particular coverage enhancement mode; and
the terminal runs at a coverage enhancement level that meets a preset condition.

[0285] Optionally, the processing unit 603 is specifically configured to: when the terminal meets at least one of the
following conditions, determine that the transmission status of the uplink data is "transmission fails".
[0286] The conditions include:

the terminal is a terminal that supports a narrowband capability;
the terminal has a coverage enhancement capability;
the terminal runs in a particular coverage enhancement mode; and
the terminal runs at a coverage enhancement level that meets a preset condition.

[0287] Further, the receiving unit 602 is configured to receive timing information sent by the base station.
[0288] The processing unit is further configured to set the predetermined time according to the timing information
received by the receiving unit.
[0289] Further, the receiving unit 602 is specifically configured to:
receive the timing information sent by the base station by using a downlink control channel.
[0290] In an implementation of this embodiment of the present invention, the predetermined time may be determined
according to information about an unavailable downlink transmission subframe, a start subframe of downlink control
channel search space, and one or more of the following parameters:
a quantity of repetitions of the downlink control channel, the coverage enhancement level of the terminal, a quantity of
repetitions of a downlink control channel for scheduling a RAR message, a quantity of repetitions of a RAR message,
or a quantity of repetitions that is of a control channel for scheduling a msg 3 and that is indicated by a UL grant in a
RAR message.
[0291] The terminal 600A provided in this embodiment of the present invention may determine the transmission status
of the MTC data according to the terminal information, so that the transmission status can be determined when no
downlink control information is received from the base station, or the transmission status can be determined when the
uplink index indication information that is corresponding to the MTC data and included in the received downlink control
information indicates zero.
[0292] FIG. 7 is a schematic block diagram of a base station 700 according to an embodiment of the present invention.
The base station 700 is applied to MTC. As shown in FIG. 7, the base station 700 includes:

a processing module 710, configured to monitor a transmission status of uplink MTC data of a terminal; and
a sending module 720, configured to: send transmission state feedback information to the terminal when the trans-
mission status of the uplink MTC data is a first transmission state; or prohibit sending transmission state feedback
information to the terminal when the transmission status of the uplink MTC data is a second transmission state.
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[0293] The first transmission state is one of "transmission succeeds" and "transmission fails", and the second trans-
mission state is the other one of "transmission succeeds" and "transmission fails". The transmission state feedback
information is one of acknowledgement ACK information and negative acknowledgement NACK information. The ACK
information indicates that transmission succeeds, and the NACK information indicates that transmission fails.
[0294] Based on a solution in this embodiment of the present invention, the terminal may determine the transmission
status of the uplink MTC data according to whether the transmission state feedback information is received from the
base station within a predetermined time. Compared with the prior art, an amount of transmission state feedback infor-
mation may be reduced, so that transmission resources can be saved.
[0295] In an optional implementation, the transmission state feedback information is the ACK information, the first
transmission state is "transmission succeeds", and the second transmission state is "transmission fails". In an application
scenario, the optional implementation may be applied when a failure rate of the uplink MTC data transmission is relatively
high (for example, exceeds 50%). In this case, the amount of transmission state feedback information can be effectively
reduced, and the transmission resources can be further saved.
[0296] In another optional implementation, the transmission state feedback information is the NACK information, the
first transmission state is "transmission fails", and the second transmission state is "transmission succeeds". The optional
implementation is particularly applicable when a success rate of the uplink MTC data transmission is relatively high (for
example, exceeds 50%).
[0297] In an application scenario, the optional implementation may be applied when the success rate of the uplink
MTC data transmission is relatively high (for example, exceeds 50%). In this case, the amount of transmission state
feedback information can be effectively reduced, and the transmission resources can be further saved.
[0298] Based on the optional implementation, in another application scenario, the NACK information is included in a
downlink control channel, the downlink control channel further includes retransmission scheduling information, and the
retransmission scheduling information is scheduling information used to instruct to retransmit the MTC data.
[0299] The sending module is specifically configured to: send the NACK information on the downlink control channel,
and transmit the retransmission scheduling information on the downlink control channel. The retransmission scheduling
information is scheduling information used to instruct to retransmit the MTC data.
[0300] In this case, because the transmission fails, the terminal needs to retransmit the uplink MTC data. Configuration
information such as a resource location for retransmitting the uplink MTC data may be predefined. Alternatively, the
base station sends the retransmission scheduling information on the downlink control channel, to indicate the configu-
ration information. In this case, the NACK information is also transmitted by using the downlink control channel, so that
resources can be multiplexed to save transmission resources. In particular, the optional implementation is especially
applicable when the MTC data is the last piece of MTC data.
[0301] First transmission state feedback information is sent to the terminal when the processing module 710 determines
that the transmission status of the uplink data is the first transmission state. Transmission state feedback information is
not sent to the terminal when the processing module 710 determines that the transmission status of the uplink data is
the second transmission state. The first transmission state is one of "transmission succeeds" and "transmission fails",
and the second transmission state is the other one of "transmission succeeds" and "transmission fails". The first trans-
mission state feedback information is one of acknowledgement ACK information and negative acknowledgement NACK
information, the first transmission state feedback information is corresponding to the first transmission state, and the
transmission state feedback information includes the ACK information and/or the NACK information.
[0302] The base station according to this embodiment of the present invention sends, to the terminal, only transmission
state feedback information corresponding to one transmission status, so that an amount of transmission state feedback
information can be reduced, and transmission resources can be accordingly saved.
[0303] Optionally, in an embodiment of the present invention, the sending module 720 is specifically configured to:
send the ACK information to the terminal when the processing module 710 determines that the transmission status of
the uplink data is "transmission succeeds"; or skip sending the NACK information to the terminal when the processing
module 710 determines that the transmission status of the uplink data is "transmission fails".
[0304] Optionally, in another embodiment of the present invention, the sending module 720 is specifically configured to:
send the NACK information to the terminal when the processing module 710 determines that the transmission status of
the uplink data is "transmission fails"; or skip sending the ACK information to the terminal when the processing module
710 determines that the transmission status of the uplink data is "transmission succeeds".
[0305] Optionally, in another embodiment of the present invention, the sending module 720 is specifically configured to:

send the ACK information to the terminal when the processing module 710 determines that the transmission status
of the uplink data is "transmission succeeds" and when the uplink data is not the last piece of uplink data; or skip
sending the NACK information to the terminal when the processing module 710 determines that the transmission
status of the uplink data is "transmission fails" and when the uplink data is not the last piece of uplink data; or
send the NACK information to the terminal when the processing module 710 determines that the transmission status
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of the uplink data is "transmission fails" and when the uplink data is the last piece of uplink data; or skip sending
the ACK information to the terminal when the processing module 710 determines that the transmission status of the
uplink data is "transmission succeeds" and when the uplink data is the last piece of uplink data.

[0306] Optionally, in an embodiment of the present invention, the sending module 720 is further configured to send
timing information to the terminal.
[0307] The timing information is used to determine a predetermined time, and the predetermined time is used by the
terminal to determine, when no transmission state feedback information is received from the base station within the
predetermined time, that the transmission status of the uplink MTC data is the second transmission state.
[0308] Optionally, in an embodiment of the present invention, the sending module 720 is specifically configured to
send the timing information on a downlink control channel. The downlink control channel is a machine type communication
physical downlink control channel.
[0309] The base station 700 according to this embodiment of the present invention may be corresponding to the base
station in the information transmission methods in the embodiments of the present invention, and the foregoing and
other operations and/or functions of the modules in the base station 700 are separately used to implement corresponding
procedures of the methods. For brevity, details are not described herein again.
[0310] FIG. 7A is a schematic block diagram of a base station 700A according to an embodiment 200 of the present
invention. The base station 700A may perform steps of the base station in the method embodiment 200. For content
that is not described in detail herein, refer to the method embodiment. As shown in FIG. 7A, the base station 700A includes:
a receiving unit 701, a processing unit 702, and a sending unit 703.
[0311] The receiving unit 701 is configured to receive machine type communication uplink data sent by a terminal.
[0312] The processing unit 702 is configured to perform either of the following steps according to terminal information
of the terminal and a receiving status of receiving the uplink data by the receiving unit 701:
skipping sending downlink control information to the terminal; or sending downlink control information to the terminal by
using the sending unit 702, where the downlink control information includes uplink index indication information corre-
sponding to the uplink data, and the uplink index indication information indicates zero.
[0313] The terminal information includes at least one of the following: type information of the terminal or coverage
enhancement information of the terminal. The receiving status includes "receiving succeeds" or "receiving fails".
[0314] Optionally, the processing unit 702 is specifically configured to:
perform either of the following steps when the receiving status includes "receiving succeeds" and when the terminal
meets at least one of the following conditions.
[0315] The conditions include:

the terminal is a terminal that supports a narrowband capability;
the terminal has a coverage enhancement capability;
the terminal runs in a particular coverage enhancement mode; and
the terminal runs at a coverage enhancement level that meets a preset condition.

[0316] Optionally, the processing unit 702 is specifically configured to:
perform either of the following steps when the receiving status includes "receiving fails" and when the terminal meets
at least one of the following conditions.
[0317] The conditions include:

the terminal is a terminal that supports a narrowband capability;
the terminal has a coverage enhancement capability;
the terminal runs in a particular coverage enhancement mode; and
the terminal runs at a coverage enhancement level that meets a preset condition.

[0318] Further, the sending unit 703 is configured to send timing information to the terminal. The timing information is
used to indicate a quantity of repetitions of the downlink control information.
[0319] Optionally, the sending unit 703 is specifically configured to:
send the timing information to the terminal by using information about an unavailable downlink transmission subframe
and a start subframe of downlink control channel search space and in at least one of the following manners.
[0320] The manners include:

a downlink control channel for scheduling unicast uplink data transmission;
a particular coverage enhancement mode in which the terminal runs and that is configured by the base station;
a coverage enhancement level at which the terminal runs and that is indicated by the base station;
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a quantity of repetitions of a downlink control channel for scheduling a RAR message;
a quantity of repetitions of a RAR message; and
a quantity of repetitions that is of a downlink control channel for scheduling a msg 3 and that is indicated by a UL
grant in a RAR message.

[0321] The base station 700A provided in this embodiment of the present invention may determine the transmission
status of the MTC data according to the terminal information, so that the transmission status can be determined when
no downlink control information is received from the base station, or the transmission status can be determined when
the uplink index indication information that is corresponding to the MTC data and included in the received downlink
control information indicates zero.
[0322] FIG. 8 shows a structure of a terminal according to still another embodiment of the present invention. The
terminal includes at least one processor 802 (for example, a CPU), at least one network interface 805 or another
communications interface, a memory 806, and at least one communications bus 803 that is configured to implement
connection and communication between these apparatuses. The processor 802 is configured to execute an executable
module stored in the memory 806, for example, a computer program. The memory 806 may include a high-speed random
access memory (RAM, Random Access Memory), or may include a non-volatile memory (non-volatile memory), for
example, at least one magnetic disk memory. A communication connection to at least one other network element is
implemented by using the at least one network interface 805 (which may be wired or wireless).
[0323] In some implementations, the memory 806 stores a program 8061, and the processor 802 executes the program
8061, so as to perform operations of the terminal in the following embodiment shown in FIG. 2, FIG. 3, FIG. 5A, FIG.
5C, FIG. 5F, or FIG. 5H. The operations include steps S110, S120, S130, and S140, and various optional implementations,
or steps 51A, 52A, 501, 504, 506, 507, and the like, and various implementations in the method embodiment 200.
[0324] An example is used in the following description.
[0325] For example, when first transmission state feedback information is received from a base station within a pre-
determined time, a transmission operation corresponding to a first transmission state is performed.
[0326] When no transmission state feedback information is received from the base station within the predetermined
time, a transmission operation corresponding to a second transmission state is performed. The first transmission state
is one of "transmission succeeds" and "transmission fails", and the second transmission state is the other one of "trans-
mission succeeds" and "transmission fails". The first transmission state feedback information is one of ACK information
and NACK information, the first transmission state feedback information is corresponding to the first transmission state,
and the transmission state feedback information includes the ACK information and/or the NACK information.
[0327] Optionally, the processor 802 is specifically configured to:
transmit a next piece of uplink data when receiving the ACK information from the base station within the predetermined
time; or retransmit previously sent uplink data when receiving no ACK information from the base station within the
predetermined time.
[0328] Optionally, the processor 802 is specifically configured to:
retransmit previously sent uplink data when receiving the NACK information from the base station within the predetermined
time; or transmit a next piece of uplink data when receiving no NACK information from the base station within the
predetermined time.
[0329] Optionally, the processor 802 is specifically configured to:

transmit a next piece of uplink data when receiving the ACK information from the base station within the predetermined
time and when a previous piece of sent uplink data is not the last piece of uplink data; or retransmit previously sent
uplink data when receiving no ACK information from the base station within the predetermined time and when the
previously sent uplink data is not the last piece of uplink data; or
retransmit previously sent uplink data when receiving the NACK information from the base station within the prede-
termined time and when the previously sent uplink data is the last piece of uplink data; or when receiving no NACK
information from the base station within the predetermined time and when a previous piece of sent uplink data is
the last piece of uplink data, determine that a transmission status of the previous piece of uplink data is "transmission
succeeds".

[0330] Optionally, the processor 802 is further configured to:

receive timing information sent by the base station; and
determine the predetermined time according to the timing information.

[0331] Optionally, the processor 802 is specifically configured to receive the timing information sent by the base station
by using an M-PDCCH.
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[0332] Optionally, the predetermined time is associated with a quantity of repetitions or a coverage enhancement level
of an uplink data channel.
[0333] Optionally, the first transmission state feedback information is sent by the base station by using an M-PDCCH.
[0334] It can be learned from the technical solution provided in this embodiment of the present invention that, in this
embodiment of the present invention, the transmission operation corresponding to the first transmission state is performed
when the first transmission state feedback information is received from the base station within the predetermined time,
or the transmission operation corresponding to the second transmission state is performed when no transmission state
feedback information is received within the predetermined time, so that an amount of transmission state feedback
information can be reduced, and transmission resources can be accordingly saved.
[0335] For another example, machine type communication uplink data is sent to a base station by using the commu-
nications interface.
[0336] A transmission status of the uplink data is determined according to terminal information of the terminal when
a first condition or a second condition is met.
[0337] The first condition includes: downlink control information is received from the base station within a predetermined
time, where the downlink control information includes uplink index indication information corresponding to the uplink
data, and the uplink index indication information indicates zero.
[0338] The second condition includes: no downlink control information is received from the base station within a
predetermined time.
[0339] The terminal information includes at least one of the following: type information of the terminal or coverage
enhancement information of the terminal. The transmission status includes "transmission succeeds" or "transmission
fails".
[0340] Optionally, the processor 802 is specifically configured to: when the terminal meets at least one of the following
conditions, determine that the transmission status of the uplink data is "transmission succeeds".
[0341] The conditions include:

the terminal is a terminal that supports a narrowband capability;
the terminal has a coverage enhancement capability;
the terminal runs in a particular coverage enhancement mode; and
the terminal runs at a coverage enhancement level that meets a preset condition.

[0342] Optionally, the processor 802 is specifically configured to: when the terminal meets at least one of the following
conditions, determine that the transmission status of the uplink data is "transmission fails".
[0343] The conditions include:

the terminal is a terminal that supports a narrowband capability;
the terminal has a coverage enhancement capability;
the terminal runs in a particular coverage enhancement mode; and
the terminal runs at a coverage enhancement level that meets a preset condition.

[0344] Further, the processor 802 is specifically configured to: receive, by using the communications interface, timing
information sent by the base station, and set the predetermined time according to the timing information received by the
receiving unit.
[0345] Further, the processor 802 is specifically configured to:
receive, by using the communications interface, the timing information sent by the base station by using a downlink
control channel.
[0346] In an implementation of this embodiment of the present invention, the predetermined time may be determined
according to information about an unavailable downlink transmission subframe, a start subframe of downlink control
channel search space, and one or more of the following parameters:
a quantity of repetitions of the downlink control channel, the coverage enhancement level of the terminal, a quantity of
repetitions of a downlink control channel for scheduling a RAR message, a quantity of repetitions of a RAR message,
or a quantity of repetitions that is of a control channel for scheduling a msg 3 and that is indicated by a UL grant in a
RAR message.
[0347] Therefore, the processor 802 may determine the transmission status of the MTC data according to the terminal
information, so that the transmission status can be determined when no downlink control information is received from
the base station, or the transmission status can be determined when the uplink index indication information that is
corresponding to the MTC data and included in the received downlink control information indicates zero.
[0348] FIG. 9 shows a structure of a base station according to still another embodiment of the present invention. The
base station includes at least one processor 902 (for example, a CPU), at least one network interface 905 or another
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communications interface, a memory 906, and at least one communications bus 903 that is configured to implement
connection and communication between these apparatuses. The processor 902 is configured to execute an executable
module stored in the memory 906, for example, a computer program. The memory 906 may include a high-speed random
access memory (RAM, Random Access Memory), or may include a non-volatile memory (non-volatile memory), for
example, at least one magnetic disk memory. A communication connection to at least one other network element is
implemented by using the at least one network interface 905 (which may be wired or wireless).
[0349] In some implementations, the memory 906 stores a program 9061, and the processor 902 executes the program
9061, so as to perform operations in the following embodiment shown in FIG. 2, FIG. 3, FIG. 5B, FIG. 5C, FIG. 5F, or
FIG. 5H. The operations include steps S410, S420, and S430, and various optional implementations, or steps 51B, 52B,
502, 503, 505, and the like, and various implementations in the method embodiment 200.
[0350] An example is used in the following description.
[0351] For example, first transmission state feedback information is sent to a terminal when it is determined that a
transmission status of uplink data is a first transmission state.
[0352] Transmission state feedback information is not sent to the terminal when it is determined that a transmission
status of the uplink data is a second transmission state. The first transmission state is one of "transmission succeeds"
and "transmission fails", and the second transmission state is the other one of "transmission succeeds" and "transmission
fails". The first transmission state feedback information is one of ACK information and NACK information, the first
transmission state feedback information is corresponding to the first transmission state, and the transmission state
feedback information includes the ACK information and/or the NACK information.
[0353] Optionally, the processor 902 is specifically configured to:
send the ACK information to the terminal when determining that the transmission status of the uplink data is "transmission
succeeds"; or skip sending the NACK information to the terminal when determining that the transmission status of the
uplink data is "transmission fails".
[0354] Optionally, the processor 902 is specifically configured to:
send the NACK information to the terminal when determining that the transmission status of the uplink data is "transmission
fails"; or skip sending the ACK information to the terminal when determining that the transmission status of the uplink
data is "transmission succeeds".
[0355] Optionally, the processor 902 is specifically configured to:

send the ACK information to the terminal when determining that the transmission status of the uplink data is "trans-
mission succeeds" and when the uplink data is not the last piece of uplink data; or skip sending the NACK information
to the terminal when determining that the transmission status of the uplink data is "transmission fails" and when the
uplink data is not the last piece of uplink data; or
send the NACK information to the terminal when determining that the transmission status of the uplink data is
"transmission fails" and when the uplink data is the last piece of uplink data; or skip sending the ACK information
to the terminal when determining that the transmission status of the uplink data is "transmission succeeds" and
when the uplink data is the last piece of uplink data.

[0356] Optionally, the processor 902 is further configured to send timing information to the terminal. The timing infor-
mation is used to determine a predetermined time, and the predetermined time is used by the terminal to perform, when
no transmission state feedback information is received within the predetermined time, a transmission operation corre-
sponding to the second transmission state.
[0357] Optionally, the processor 902 is specifically configured to send the timing information to the terminal by using
an M-PDCCH.
[0358] Optionally, the processor 902 is specifically configured to send the first transmission state feedback information
to the terminal by using an M-PDCCH.
[0359] It can be learned from the technical solution provided in this embodiment of the present invention that, in this
embodiment of the present invention, only transmission state feedback information corresponding to one transmission
status is sent to the terminal, so that an amount of transmission state feedback information can be reduced, and trans-
mission resources can be accordingly saved.
[0360] For another example, machine type communication uplink data sent by a terminal is received by using the
communications interface.
[0361] Either of the following steps is performed according to terminal information of the terminal and a receiving status
of receiving the uplink data:
skipping sending downlink control information to the terminal; or sending downlink control information to the terminal by
using the communications interface, where the downlink control information includes uplink index indication information
corresponding to the uplink data, and the uplink index indication information indicates zero.
[0362] The terminal information includes at least one of the following: type information of the terminal or coverage
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enhancement information of the terminal. The receiving status includes "receiving succeeds" or "receiving fails".
[0363] Optionally, the processor 902 is specifically configured to:
perform either of the following steps when the receiving status includes "receiving succeeds" and when the terminal
meets at least one of the following conditions.
[0364] The conditions include:

the terminal is a terminal that supports a narrowband capability;
the terminal has a coverage enhancement capability;
the terminal runs in a particular coverage enhancement mode; and
the terminal runs at a coverage enhancement level that meets a preset condition.

[0365] Optionally, the processor 902 is specifically configured to:
perform either of the following steps when the receiving status includes "receiving fails" and when the terminal meets
at least one of the following conditions.
[0366] The conditions include:

the terminal is a terminal that supports a narrowband capability;
the terminal has a coverage enhancement capability;
the terminal runs in a particular coverage enhancement mode; and
the terminal runs at a coverage enhancement level that meets a preset condition.

[0367] Further, the processor 902 is further configured to send timing information to the terminal by using the com-
munications interface. The timing information is used to indicate a quantity of repetitions of the downlink control infor-
mation.
[0368] Optionally, the processor 902 is further configured to send the timing information to the terminal by using the
communications interface by using information about an unavailable downlink transmission subframe and a start sub-
frame of downlink control channel search space and in at least one of the following manners.
[0369] The manners include:

a downlink control channel for scheduling unicast uplink data transmission;
a particular coverage enhancement mode in which the terminal runs and that is configured by the base station;
a coverage enhancement level at which the terminal runs and that is indicated by the base station;
a quantity of repetitions of a downlink control channel for scheduling a RAR message;
a quantity of repetitions of a RAR message; and
a quantity of repetitions that is of a downlink control channel for scheduling a msg 3 and that is indicated by a UL
grant in a RAR message.

[0370] In addition, an embodiment of the present invention further provides a method for scheduling or triggering, by
a base station, initial transmission and retransmission of uplink data. When the base station sends downlink control
information, and a terminal receives the downlink control information, a first start subframe location and a second start
subframe location at which the terminal transmits uplink data in a HARQ process are determined according to content
of the downlink control information and a subframe location n at which the downlink control information is transmitted.
By using the method, a start subframe location for transmitting uplink data next time can be correctly determined in an
MTC scenario. In addition, a same HARQ process may be scheduled at different TTIs in one scheduling, to implement
a TTI bundling function. In an implementation, an embodiment of the present invention provides an uplink data scheduling
method S1. The method includes the following steps.
[0371] S101. An MTC terminal receives downlink control information from a base station.
[0372] The downlink control information includes identification (HARQ process ID) information of a HARQ process
and uplink index field information.
[0373] For example, the uplink index field (UL index field) information occupies two bits. The two bits include a first
bit and a second bit. The first bit may be a most significant bit in an uplink index field, and the second bit may be a least
significant bit in the uplink index field.
[0374] S102. The MTC terminal determines, according to a subframe location n at which the downlink control information
is transmitted, identification information of the HARQ process, and the uplink index field information, a first start subframe
location and a second start subframe location for transmitting uplink data corresponding to the HARQ process.
[0375] For convenience of description, the first start subframe location may be indicated as m1, and the second start
subframe location may be indicated as m2. Generally, m1=n+k, and m2=n+j.
[0376] How to determine a value of k and a value of j may be as follows:
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[0377] When both the first bit and the second bit indicate a same value (0 or 1), either of the following two manners
may be selected.

(a1) When n=0 or 5, k is one of 4 and 7, and j is the other one of 4 and 7.
For example, k=4, and j=7. For another example, k=7, and j=4.
(a2) When n=1 or 6, k is one of 6 and 7, and j is the other one of 6 and 7.

[0378] For example, k=6, and j=7. For another example, k=7, and j=6.
[0379] To implement the method S1, an embodiment of the present invention provides an MTC terminal including a
receiving unit and a determining unit. The receiving unit is configured to implement step S101, and the determining unit
is configured to implement step S102.
[0380] In another implementation, the MTC terminal may be implemented by using a processor and a transceiver.
The transceiver is configured to implement step S101, and the processor is configured to implement step S102.
[0381] In another implementation, an embodiment of the present invention provides another uplink data scheduling
method S2. The method includes the following steps.
[0382] S201. A base station generates downlink control information when a terminal is a machine type communication
MTC terminal.
[0383] The downlink control information includes identification information of a HARQ process and uplink index field
information. The uplink index field information occupies two bits. The two bits include a first bit and a second bit. The
first bit may be a most significant bit in an uplink index field, and the second bit may be a least significant bit in the uplink
index field.
[0384] S202. The base station sends the downlink control information to the terminal.
[0385] Referring to the method S1, the terminal may be configured to determine, according to a subframe location n
at which the downlink control information is transmitted, the identification information of the HARQ process, and the
uplink index field information, a first start subframe location and a second start subframe location for transmitting uplink
data corresponding to the HARQ process. For a specific manner, refer to content in the method S1.
[0386] A person skilled in the art may understand that the steps in the method S2 and the steps in the method S1 may
be combined. For example, S101 and S102 are performed after S202.
[0387] To implement the method S2, an embodiment of the present invention provides a base station including a
generation unit and a sending unit. The generation unit is configured to implement step S201, and the sending unit is
configured to implement step S202.
[0388] In another implementation, the MTC terminal may be implemented by using a processor and a transceiver.
The transceiver is configured to implement step S202, and the processor is configured to implement step S201.
[0389] By using the method S1 or S2, a same HARQ process may be scheduled at two different TTIs (transmission
time interval) in one scheduling in an MTC scenario, to implement a TTI bundling (TTI bundling) function.
[0390] It should be understood that specific examples in the embodiments of the present invention are merely intended
to help a person skilled in the art better understand the embodiments of the present invention, but are not intended to
limit the scope of the embodiments of the present invention.
[0391] It should be understood that, the term "and/or" in this embodiment of the present invention describes only an
association relationship for describing associated objects and represents that three relationships may exist. For example,
A and/or B may represent the following three cases: Only A exists, both A and B exist, and only B exists. In addition,
the character "/" in this specification generally indicates an "or" relationship between the associated objects.
[0392] A person of ordinary skill in the art may be aware that, in combination with the examples described in the
embodiments disclosed in this specification, units and algorithm steps may be implemented by electronic hardware,
computer software, or a combination thereof. To clearly describe the interchangeability between the hardware and the
software, the foregoing has generally described compositions and steps of each example according to functions. Whether
the functions are performed by hardware or software depends on particular applications and design constraint conditions
of the technical solutions. A person skilled in the art may use different methods to implement the described functions
for each particular application, but it should not be considered that the implementation goes beyond the scope of the
present invention.
[0393] It may be clearly understood by a person skilled in the art that, for the purpose of convenient and brief description,
for a detailed working process of the foregoing system, apparatus, and unit, refer to a corresponding process in the
foregoing method embodiments, and details are not described herein again.
[0394] In the several embodiments provided in this application, it should be understood that the disclosed system,
apparatus, and method may be implemented in other manners. For example, the described apparatus embodiment is
merely an example. For example, the unit division is merely logical function division and may be other division in actual
implementation. For example, a plurality of units or components may be combined or integrated into another system,
or some features may be ignored or not performed. In addition, the displayed or discussed mutual couplings or direct
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couplings or communication connections may be implemented through some interfaces, indirect couplings or commu-
nication connections between the apparatuses or units, or electrical connections, mechanical connections, or connections
in other forms.
[0395] The units described as separate parts may or may not be physically separate, and parts displayed as units
may or may not be physical units, may be located in one position, or may be distributed on a plurality of network units.
Some or all of the units may be selected according to actual needs to achieve the objectives of the solutions of the
embodiments of the present invention.
[0396] In addition, functional units in the embodiments of the present invention may be integrated into one processing
unit, or each of the units may exist alone physically, or two or more units are integrated into one unit. The integrated unit
may be implemented in a form of hardware, or may be implemented in a form of a software functional unit.
[0397] When the integrated unit is implemented in the form of a software functional unit and sold or used as an
independent product, the integrated unit may be stored in a computer-readable storage medium. Based on such an
understanding, the technical solutions of the present invention essentially, or the part contributing to the prior art, or all
or some of the technical solutions may be implemented in a form of a software product. The computer software product
is stored in a storage medium and includes several instructions for instructing a computer device (which may be a
personal computer, a server, a network device, or the like) to perform all or some of the steps of the methods described
in the embodiments of the present invention. The foregoing storage medium includes any medium that can store program
code, such as a USB flash drive, a removable hard disk, a read-only memory (ROM, Read-Only Memory), a random
access memory (RAM, Random Access Memory), a magnetic disk, or an optical disc.
[0398] The foregoing descriptions are merely specific embodiments of the present invention, but are not intended to
limit the protection scope of the present invention. Any modification or replacement readily figured out by a person skilled
in the art within the technical scope disclosed in the present invention shall fall within the protection scope of the present
invention. Therefore, the protection scope of the present invention shall be subject to the protection scope of the claims.

Claims

1. An uplink data scheduling method, comprising:

receiving, by a machine type communication MTC terminal, downlink control information from a base station,
wherein the downlink control information comprises identification information of a HARQ process and uplink
index field information, the uplink index field information occupies two bits, and the two bits comprise a first bit
and a second bit; and
determining, according to a subframe location n at which the downlink control information is transmitted, the
identification information of the HARQ process, and the uplink index field information, a first start subframe
location and a second start subframe location for transmitting uplink data corresponding to the HARQ process.

2. The method according to claim 1, wherein the first bit is a most significant bit in an uplink index field, and the second
bit is a least significant bit in the uplink index field.

3. The method according to claim 1 or 2, wherein the determining, according to a subframe location n at which the
downlink control information is transmitted, the identification information of the HARQ process, and the uplink index
field information, a first start subframe location and a second start subframe location for transmitting uplink data
corresponding to the HARQ process comprises:
when both the first bit and the second bit indicate a first value, determining that the first start subframe location is
n+k, and determining that the second start subframe location is n+j, wherein when n=0 or 5, k is one of 4 and 7,
and j is the other one of 4 and 7; or when n=1 or 6, k is one of 6 and 7, and j is the other one of 6 and 7.

4. The method according to claim 3, wherein the first value is 0 or 1.

5. An uplink data scheduling method, comprising:

generating, by a base station, downlink control information when a terminal is a machine type communication
MTC terminal, wherein the downlink control information comprises identification information of a HARQ process
and uplink index field information, the uplink index field information occupies two bits, and the two bits comprise
a first bit and a second bit; and
sending, by the base station, the downlink control information to the terminal, wherein
a subframe location n at which the downlink control information is transmitted, the identification information of
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the HARQ process, and the uplink index field information are used to determine a first start subframe location
and a second start subframe location for transmitting uplink data corresponding to the HARQ process.

6. The method according to claim 5, wherein the first bit is a most significant bit in an uplink index field, and the second
bit is a least significant bit in the uplink index field.

7. The method according to claim 5 or 6, wherein when both the first bit and the second bit indicate a first value, the
first start subframe location is n+k, and the second start subframe location is n+j, wherein
when n=0 or 5, k is one of 4 and 7, and j is the other one of 4 and 7; or when n=1 or 6, k is one of 6 and 7, and j is
the other one of 6 and 7.

8. The method according to claim 7, wherein the first value is 0 or 1.

9. A machine type communication MTC terminal, comprising:

a receiving unit, configured to receive downlink control information from a base station, wherein the downlink
control information comprises identification information of a HARQ process and uplink index field information,
the uplink index field information occupies two bits, and the two bits comprise a first bit and a second bit; and
a determining unit, configured to determine, according to a subframe location n at which the downlink control
information is transmitted, the identification information of the HARQ process, and the uplink index field infor-
mation, a first start subframe location and a second start subframe location for transmitting uplink data corre-
sponding to the HARQ process.

10. The MTC terminal according to claim 9, wherein the first bit is a most significant bit in an uplink index field, and the
second bit is a least significant bit in the uplink index field.

11. The MTC terminal according to claim 9 or 10, wherein the determining unit is configured to: when both the first bit
and the second bit indicate a first value, determine that the first start subframe location is n+k, and determine that
the second start subframe location is n+j, wherein
when n=0 or 5, k is one of 4 and 7, and j is the other one of 4 and 7; or when n=1 or 6, k is one of 6 and 7, and j is
the other one of 6 and 7.

12. The MTC terminal according to claim 11, wherein the first value is 0 or 1.

13. A base station, comprising:

a generation unit, configured to generate downlink control information when a terminal is a machine type com-
munication MTC terminal, wherein the downlink control information comprises identification information of a
HARQ process and uplink index field information, the uplink index field information occupies two bits, and the
two bits comprise a first bit and a second bit; and
a sending unit, configured to send the downlink control information to the terminal, wherein
a subframe location n at which the downlink control information is transmitted, the identification information of
the HARQ process, and the uplink index field information are used to determine a first start subframe location
and a second start subframe location for transmitting uplink data corresponding to the HARQ process.

14. The base station according to claim 13, wherein the first bit is a most significant bit in the uplink index field, and the
second bit is a least significant bit in the uplink index field.

15. The base station according to claim 13 or 14, wherein when both the first bit and the second bit indicate a first value,
the first start subframe location is n+k, and the second start subframe location is n+j, wherein
when n=0 or 5, k is one of 4 and 7, and j is the other one of 4 and 7; or when n=1 or 6, k is one of 6 and 7, and j is
the other one of 6 and 7.

16. The base station according to claim 15, wherein the first value is 0 or 1.
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