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1
FEEDBACK INFORMATION TRANSMISSION
METHOD AND APPARATUS

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a continuation of International Appli-
cation No. PCT/CN2018/072110, filed on Jan. 10, 2018,
which claims priority to Chinese Patent Application No.
201710041111.0, filed on Jan. 17, 2017. The disclosures of
the aforementioned applications are hereby incorporated by
reference in their entireties.

TECHNICAL FIELD

The present disclosure relates to the field of communica-
tions technologies, and in particular, to a feedback informa-
tion transmission method and apparatus.

BACKGROUND

Device-to-device (D2D) communication is a technology
that supports mobile devices in performing direct data
communication by using a dedicated air interface technol-
ogy. A biggest difference from a conventional cellular com-
munications technology is that device-to-device communi-
cation can be directly performed without a need of
forwarding by a base station. The base station may perform
resource configuration, scheduling, coordination, and the
like to assist terminals in direct communication.

The D2D technology is discussed in 3GPP. In long term
evolution (LTE) Rel. 12, data is transmitted through broad-
cast in the D2D technology, and the D2D technology
includes two features: discovery and communication. The
discovery means that a terminal periodically broadcasts
information, so that a terminal surrounding the terminal can
detect the information and discover the user. The commu-
nication means that direct data transmission is performed
between two terminals, and a mechanism of scheduling
assignment (SA)+data is used, as shown in FIG. 1.

The SA is state information used to indicate data sent from
a transmit end. The SA carries sidelink control information
(SCI). The SCI includes time-frequency resource informa-
tion of the data, a modulation and coding scheme (MCS),
and the like. A receive end can receive the data based on an
indication of the SCI.

A communication mode of a D2D system is further
divided into two working modes. Mode 1 is shown in (a) in
FIG. 1, and Mode 2 is shown in (b) in FIG. 1. In Mode 1,
a base station allocates a determined time-frequency
resource in a resource pool to each D2D terminal for D2D
transmission of the terminal. In Mode 2, a terminal ran-
domly selects an SA resource from an SA resource pool, and
randomly selects a data resource from a data resource pool
for D2D transmission. A receive terminal blindly detects SA
in the SA resource pool, and then detects data on a corre-
sponding resource in the data resource pool by using time-
frequency resource information indicated in the SA.

When a terminal sends data to another terminal in a
subframe n in the D2D communication mode, the another
terminal needs to send a feedback message in a subframe
n+k. If the another terminal sends no data in the subframe
n+k, the feedback message is separately sent on a feedback
channel resource. If the another terminal sends data in the
subframe n+k at the same time, there is a scenario in which
the feedback information is sent on a feedback channel
resource in the subframe, and the data is sent on a data
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channel resource in the same subframe. The another terminal
sends the feedback information and data information on
different frequency domain resources of the same subframe.
This increases a peak-to-average power ratio (PAPR) of a
system, and consequently, an effective transmit power of the
system is reduced, and a transmission distance is shortened.

SUMMARY

Embodiments of the present invention provide a feedback
information transmission method, where feedback informa-
tion is carried in SCI or a data packet carrying second data,
so that a PAPR of a system can be reduced.

According to a first aspect, an embodiment of the present
invention provides a feedback information transmission
method, including: receiving, by a first terminal, first data
sent by a second terminal; and sending, by the first terminal,
feedback information for the first data to the second terminal
in a first subframe, where there is second data to be sent by
the first terminal in the first subframe.

The feedback information may be carried in sidelink
control information SCI of the second data, or the feedback
information may be carried in a data packet carrying the
second data.

In a possible embodiment, when receiving the first data
sent by the second terminal, the first terminal may receive,
in a second subframe, the first data sent by the second
terminal. There are a preset quantity of subframes between
the first subframe and the second subframe. For example, if
an identifier of the second subframe is n, an identifier of the
first subframe is n+k, where n is an integer greater than or
equal to 0, and k is a natural number greater than or equal
to 1. The preset quantity may be configured by a base station
or may be preconfigured.

In a possible embodiment, if the feedback information is
carried in the data packet carrying the second data, the data
packet further carries identification information of the first
terminal and/or identification information of the second
terminal.

In a possible embodiment, if the feedback information is
carried in the data packet carrying the second data, quantity
indication information of the feedback information is carried
in the sidelink control information SCI of the second data,
and the quantity indication information is used to indicate a
quantity of feedback information carried in the data packet.

According to a second aspect, an embodiment of the
present invention provides a feedback information transmis-
sion method, including: sending, by a first terminal, data to
at least two second terminals; and receiving, by the first
terminal, feedback information that is for the data and that
is sent by each of the at least two second terminals, where
time-frequency resources occupied by feedback information
that is for the data and that is sent by all the second terminals
are different.

In a possible embodiment, an identifier of a time-fre-
quency resource occupied by the feedback information that
is for the data and that is sent by the second terminal is
determined by using identification information of the first
terminal and/or identification information of the second
terminal; or a time-frequency resource occupied by the
feedback information that is for the data and that is sent by
the second terminal is indicated by the first terminal; or a
time-frequency resource occupied by the feedback informa-
tion that is for the data and that is sent by the second terminal
is a time-frequency resource corresponding to the second
terminal in a feedback resource set, the feedback resource
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set includes at least two time-frequency resources, and one
second terminal corresponds to one time-frequency
resource.

According to a third aspect, an embodiment of the present
invention provides a feedback information transmission
method, including: sending, by a first terminal, target data to
a second terminal; detecting, by the first terminal on a preset
feedback channel resource, whether there is feedback infor-
mation sent by the second terminal; and retransmitting, by
the first terminal, the target data if the first terminal detects
no feedback information sent by the second terminal.

In a possible embodiment, the preset feedback channel
resource is determined by using identification information of
the first terminal and/or identification information of the
second terminal; or the preset feedback channel resource
includes a time-frequency resource between a first subframe
and a second subframe, the first subframe is a predicted start
location of the feedback information, and the second sub-
frame is a predicted end location of the feedback informa-
tion.

According to a fourth aspect, an embodiment of the
present invention provides a feedback information transmis-
sion method, including: receiving, by a first terminal, first
data sent by a second terminal; and sending, by the first
terminal, feedback information for the first data to the
second terminal on a feedback channel resource in a first
subframe, where the first terminal does not send second data
in the first subframe, and the second data is data to be sent
by the first terminal in the first subframe.

According to a fifth aspect, an embodiment of the present
invention provides a feedback information transmission
apparatus, applied to a first terminal, where the feedback
information transmission apparatus includes a receiving unit
and a sending unit, the receiving unit is configured to receive
first data sent by a second terminal, and the sending unit is
configured to send feedback information for the first data to
the second terminal in a first subframe, where there is second
data to be sent by the first terminal in the first subframe.

The feedback information is carried in SCI of the second
data; or the feedback information is carried in a data packet
carrying the second data.

According to a sixth aspect, an embodiment of the present
invention provides a feedback information transmission
apparatus, applied to a first terminal, where the feedback
information transmission apparatus includes a sending unit
and a receiving unit, the sending unit is configured to send
data to at least two second terminals, and the receiving unit
is configured to receive feedback information that is for the
data and that is sent by each of the at least two second
terminals, where time-frequency resources occupied by
feedback information that is for the data and that is sent by
all the second terminals are different.

According to a seventh aspect, an embodiment of the
present invention provides a feedback information transmis-
sion apparatus, applied to a first terminal, where the feed-
back information transmission apparatus includes a sending
unit, a detection unit, and a retransmission unit, the sending
unit is configured to send target data to a second terminal,
the detection unit is configured to detect, on a preset
feedback channel resource, whether there is feedback infor-
mation sent by the second terminal, and the retransmission
unit is configured to retransmit the target data if no feedback
information sent by the second terminal is detected.

According to an eighth aspect, an embodiment of the
present invention provides a feedback information transmis-
sion apparatus, applied to a first terminal, where the feed-
back information transmission apparatus includes a receiv-

10

15

20

25

30

35

40

45

50

55

60

65

4

ing unit and a sending unit, the receiving unit is configured
to receive first data sent by a second terminal, and the
sending unit is configured to send feedback information for
the first data to the second terminal on a feedback channel
resource in a first subframe, where the first terminal does not
send second data in the first subframe, and the second data
is data to be sent by the first terminal in the first subframe.

Through implementation of the embodiments of the pres-
ent invention, the first terminal receives the first data sent by
the second terminal, and the first terminal sends, in the first
subframe, the feedback information for the first data to the
second terminal. There is the second data to be sent by the
first terminal in the first subframe. The feedback information
may be carried in the SCI of the second data, or the feedback
information may be carried in the data packet carrying the
second data. The feedback information is carried in the SCI
or the data packet carrying the second data, and the feedback
information is not transmitted by using an additional fre-
quency domain resource, so that a PAPR of a system can be
reduced.

BRIEF DESCRIPTION OF DRAWINGS

To describe the technical solutions in the embodiments of
the present invention more clearly, the following briefly
describes the accompanying drawings required for the
embodiments.

FIG. 1 shows a D2D communication transmission mecha-
nism;

FIG. 2 is a schematic diagram of D2D communication
according to an embodiment of the present invention;

FIG. 3 is a schematic diagram of a D2D resource pool
according to an embodiment of the present invention;

FIG. 4 is an interaction flowchart of a feedback informa-
tion transmission method according to an embodiment of the
present invention;

FIG. 5 is an interaction flowchart of another feedback
information transmission method according to an embodi-
ment of the present invention;

FIG. 6 is a schematic diagram of a D2D communication
scenario according to an embodiment of the present inven-
tion;

FIG. 7 is an interaction flowchart of still another feedback
information transmission method according to an embodi-
ment of the present invention;

FIG. 8 is a schematic diagram of a time-frequency
resource according to an embodiment of the present inven-
tion;

FIG. 94 is a schematic structural diagram of a feedback
information transmission apparatus according to an embodi-
ment of the present invention;

FIG. 95 is a schematic structural diagram of a feedback
information transmission apparatus according to an embodi-
ment of the present invention;

FIG. 10a is a schematic structural diagram of a feedback
information transmission apparatus according to an embodi-
ment of the present invention;

FIG. 104 is a schematic structural diagram of a feedback
information transmission apparatus according to an embodi-
ment of the present invention;

FIG. 11a is a schematic structural diagram of a feedback
information transmission apparatus according to an embodi-
ment of the present invention; and

FIG. 115 is a schematic structural diagram of a feedback
information transmission apparatus according to an embodi-
ment of the present invention.
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DESCRIPTION OF EMBODIMENTS

The following describes the embodiments of the present
invention with reference to the accompanying drawings in
the embodiments of the present invention.

FIG. 2 is a schematic architectural diagram of a D2D
communications system according to an embodiment of the
present invention. The D2D communications system
includes a base station and a terminal. The base station is
configured to allocate a time-frequency resource to the
terminal, and the terminal performs D2D communication by
using the time-frequency resource allocated by the base
station. D2D is a technology used for direct end-to-end
communication, and a biggest difference from a conven-
tional cellular communications technology is that device-to-
device communication can be directly performed without a
need of forwarding by a base station. The base station may
perform resource configuration, scheduling, coordination,
and the like to assist terminals in direct communication.

The D2D technology is discussed in 3GPP. In LTE Rel.
12, data is transmitted through broadcast in the D2D tech-
nology, and the D2D technology includes two features:
discovery and communication. The discovery means that a
terminal periodically broadcasts information, so that a user
surrounding the terminal can detect the information and
discover the user. The communication means that direct data
transmission is performed between two terminals, and a
mechanism of scheduling assignment (SA)+data is used, as
shown in FIG. 1.

The SA is scheduling assignment information, which is
state information used to indicate data sent from a D2D
transmit terminal. The SA carries sidelink control informa-
tion (SCI). The SCI includes time-frequency resource infor-
mation of the data, modulation and coding scheme (MCS)
information, and the like. A receive end can receive the
service data based on an indication of the SCI.

The data is data, and is the service data sent by the D2D
transmit terminal in a format indicated by the SCI and at a
time-frequency resource location indicated by the SCI.

If the D2D terminal is in a coverage area of a cell, a
transmission resource pool is allocated to the D2D terminal
in a manner of configuration by a base station or in a
preconfiguration manner for data transmission of the D2D
terminal. The resource pool is a set of transmission
resources, and is time-frequency resource information that is
configured by the base station or is preconfigured for D2D
transmission. As shown in FIG. 3, the base station may
configure different resource pools such as a discovery
resource pool, an SA resource pool, and a data resource pool.
A transmission resource used for the data is indicated by the
SCI in the SA. The terminal transmits a signal or listens for
a signal in a corresponding resource pool based on resource
pool information broadcast by the base station or based on
preconfigured resource pool information, to implement D2D
transmission.

The D2D system has two working manners: discovery
and communication. A communication part is further
divided into two working modes. Mode 1 is shown in (a) in
FIG. 1, and Mode 2 is shown in (b) in FIG. 1. In Mode 1,
a base station allocates a determined time-frequency
resource in a resource pool to each D2D terminal for D2D
transmission of the D2D terminal. In Mode 2, a D2D
terminal randomly selects an SA resource from an SA
resource pool, and randomly selects a data resource from a
data resource pool for D2D transmission. A D2D receive
terminal blindly detects SA in the SA resource pool, and then
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6

detects data on a corresponding time-frequency resource by
using data time-frequency resource information indicated by
SCI in the SA.

A feedback information transmission method in the
embodiments of the present invention may be applied to the
D2D communications system, and both a first terminal and
a second terminal in the embodiments of the present inven-
tion are D2D terminals.

In an example application scenario, feedback information
in the embodiments of the present invention may be applied
to an Internet of Vehicles system. For example, vehicles
travel in line, several vehicles form a fleet, and a first vehicle
serves as a head of the fleet, and controls the entire fleet, for
example, controls a speed of the entire fleet, controls a
distance between vehicles, controls whether another vehicle
is allowed to join, and controls a vehicle in the fleet to leave
the fleet. Therefore, the vehicle at the head of the fleet needs
to perform unicast communication with another vehicle in
the fleet, and other vehicles in the fleet may also perform
unicast communication. To ensure reliability of unicast
communication transmission, a receive end needs to send
feedback information. The vehicle at the head of the fleet
may alternatively send a message to another vehicle in the
fleet through broadcast or multicast, and each vehicle sends
feedback information to the vehicle at the head of the fleet.

When the vehicle at the head of the fleet sends a message
to a vehicle A in the fleet in a subframe n, the vehicle A sends
a feedback message in a subframe n+k. If the vehicle A sends
no data in the subframe n+k, the feedback message is
separately sent on a feedback resource in the subframe n+k.
If the terminal A sends data in the subframe n+k at the same
time, there is a scenario in which the feedback message is
sent on a feedback resource in the subframe, and a data
message is sent on a data resource in the same subframe. The
vehicle sends the feedback information and data information
on different frequency domain resources of the same sub-
frame. This increases a peak-to-average power ratio (PAPR)
of the system, and consequently, an effective transmit power
of the system is reduced, and a transmission distance is
shortened.

The feedback information transmission method provided
in a first aspect of the embodiments of the present invention
is used to resolve a problem about how to perform multi-
plexing transmission when feedback information and data
information are sent in a same subframe, so as to reduce a
PAPR of a system.

FIG. 4 is a flowchart of a feedback information transmis-
sion method according to an embodiment of the present
invention. As shown in the figure, the feedback information
transmission method includes but is not limited to the
following steps.

Step S10: A second terminal sends first data to a first
terminal.

In an embodiment, the first terminal and the second
terminal may include but are not limited to a vehicle, a
handheld device, or the like. The first terminal and the
second terminal may communicate with a base station, or the
first terminal and the second terminal may directly commu-
nicate with another terminal. Certainly, the first terminal and
the second terminal may also directly communicate with
each other.

For example, that the second terminal may send the first
data to the first terminal through unicast communication or
broadcast communication, and the second terminal may
send the first data to the first terminal in a second subframe,
for example, a subframe n. FIG. 8 is a schematic diagram of
a time-frequency resource according to an embodiment of
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the present invention. A horizontal coordinate represents
time domain, and a vertical coordinate represents frequency
domain. As shown in the figure, the second terminal sends
the first data in the second subframe. In the time-frequency
resource diagram shown in FIG. 8, an SA frequency domain
resource in the second subframe carries SA of the second
terminal, and a data frequency domain resource in the
second subframe carries the first data of the second terminal.

Step S11: The first terminal receives the first data sent by
the second terminal.

Step S12: The first terminal sends feedback information
for the first data to the second terminal in a first subframe,
where there is second data to be sent by the first terminal in
the first subframe.

The feedback information is carried in sidelink control
information SCI of the second data; or the feedback infor-
mation is carried in a data packet carrying the second data.

In an embodiment, after receiving the first data sent by the
second terminal, the first terminal needs to send the feedback
information for the first data to the second terminal. Option-
ally, the feedback information may be an acknowledgement
(ACK) character or a negative acknowledgement (NACK)
character.

The first terminal sends the feedback information for the
first data to the second terminal in the first subframe. There
are a preset quantity of subframes between the first subframe
and the second subframe, and the preset quantity may be
configured by the base station or may be preconfigured. For
example, if the first terminal receives, in the subframe n, the
first data sent by the second terminal, the first terminal needs
to send the feedback information to the second terminal in
a subframe n+k, where k is a natural number greater than or
equal to 1.

As shown in FIG. 8, the first terminal needs to send the
feedback information for the first data to the second terminal
in the first subframe. Specifically, optionally, the first ter-
minal selects a frequency domain resource from a feedback
resource pool in the first subframe, to send the feedback
information to the second terminal. In addition, there is the
second data to be sent by the first terminal in the first
subframe. As shown in FIG. 8, there is the second data to be
sent by the first terminal on a data frequency domain
resource in the first subframe, and SA of the to-be-sent
second data exists on an SA frequency domain resource in
the first subframe. The SA carries SCI, and the SCI is used
to indicate a time-frequency resource, a sending format, and
the like of the second data.

If the feedback information and data information are sent
on different frequency domain resources in a same subframe,
a PAPR of a system increases, and consequently, an effective
transmit power of the system is reduced, and a transmission
distance is shortened. To reduce the PAPR, this embodiment
of the present invention provides the following multiplexing
manners:

The feedback information is carried in the sidelink control
information SCI of the second data; or

the feedback information is carried in the data packet
carrying the second data.

In the foregoing two optional multiplexing manners, a
high PAPR caused when an additional resource is used to
transmit the feedback information can be avoided.

Optionally, the first terminal adds the feedback informa-
tion to the SCI, and the SCI may further carry identification
information such as ID information of the second terminal.
A purpose of carrying the ID information of the second
terminal is to: when two terminals send data to the first
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terminal in the subframe n at the same time, identify a
specific terminal to which the feedback information is sent.

Optionally, the first terminal adds identification informa-
tion of the first terminal, for example, ID information of the
first terminal, to the SCI. A purpose of carrying the ID
information of the first terminal is as follows: When the
second terminal sends data to a plurality of terminals in the
subframe n, the ID information added by the first terminal to
the SCI is used to identify a specific terminal sending the
feedback information and data information.

Optionally, if the feedback information is carried in the
data packet carrying the second data, the data packet further
carries the identification information of the first terminal
and/or the identification information of the second terminal.

Likewise, if the second terminal sends the first data to the
first terminal through unicast, when the first terminal sends
the feedback information for the first data to the second
terminal, the feedback information may be carried in the
data packet of the second data, and the data packet further
carries the identification information of the first terminal
and/or the identification information of the second terminal.

Correspondingly, if a plurality of second terminals send
first data to the first terminal, the first terminal needs to send
feedback information to each second terminal. Feedback
information for the plurality of second terminals is encap-
sulated in the data packet of the second data. For example,
there are m pieces of feedback information that need to be
sent. For each piece of feedback information, ID information
of a corresponding second terminal needs to be carried, so
that the second terminals determine which data is correctly
received and which data is not correctly received.

Optionally, if the feedback information is carried in the
data packet carrying the second data,

quantity indication information of the feedback informa-
tion is carried in the SCI of the second data, and the quantity
indication information is used to indicate a quantity of
feedback information carried in the data packet.

Specifically, if a plurality of second terminals send first
data to the first terminal, the first terminal needs to send
feedback information to each second terminal. The first
terminal adds the quantity indication information (N bits) to
the SCI, and the quantity indication information is used to
indicate the quantity of feedback information, namely, a
quantity of ACK/NACK information, included in the data
packet of the second data.

Optionally, one second terminal sends first data to one
first terminal, and the first terminal needs to send feedback
information for the first data to the second terminal. For
example, the first terminal receives the first data sent by the
second terminal in the subframe n, and the first terminal
sends the feedback information in the subframe n+k. When
the first terminal needs to send second data in the subframe
n+k at the same time, because the feedback information has
a higher transmission priority, a feasible manner is that the
first terminal sends only the feedback information on a
feedback frequency domain resource in the first subframe,
but sends no second data.

Through implementation of this embodiment of the pres-
ent invention, the first terminal receives the first data sent by
the second terminal, and the first terminal sends, in the first
subframe, the feedback information for the first data to the
second terminal. There is the second data to be sent by the
first terminal in the first subframe. The feedback information
may be carried in the sidelink control information SCI of the
second data, or the feedback information may be carried in
the data packet carrying the second data. The feedback
information is carried in the SCI or the data packet carrying
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the second data, and the feedback information is not trans-
mitted by using an additional frequency domain resource, so
that the PAPR of the system can be reduced.

FIG. 5 is a flowchart of a feedback information transmis-
sion method according to an embodiment of the present
invention. As shown in the figure, the feedback information
transmission method includes but is not limited to the
following steps.

S20. A first terminal sends data to at least two second
terminals.

In an embodiment, the first terminal sends the data to the
at least two second terminals through broadcast or multicast,
and distances from the at least two second terminals to the
first terminal are different. When all the second terminals
send feedback information to the first terminal on a same
time-frequency resource, a near-far effect is caused. To be
specific, an information feedback power of a second termi-
nal farther from the first terminal is far lower than that of a
second terminal closer to the first terminal. Therefore, feed-
back information of the farther second terminal is drowned,
and is very difficult to be correctly detected.

An example application scenario is feedback information
transmission in an Internet of Vehicles system. As shown in
FIG. 6, when a vehicle at the head of a fleet sends data to a
vehicle in the fleet through broadcast or multicast, all
vehicles in the fleet need to send feedback information to the
vehicle at the head of the fleet. If a feedback resource for the
feedback information is in a one-to-one correspondence with
a sending resource for sending data, a plurality of vehicles
perform feedback by using a same feedback resource, and
consequently, a feedback information transmission collision
occurs, and performance is reduced.

In addition, if a same time-frequency resource is used for
feedback information of a plurality of vehicles, but orthogo-
nal transmission is performed in a code division manner,
because distances from vehicles in the fleet to the vehicle at
the head of the fleet are different, different vehicles send
feedback information to the vehicle at the head of the fleet
by using different powers, and consequently, a near-far effect
is caused. To be specific, an information feedback power of
a vehicle farther from the vehicle at the head of the fleet is
far lower than that of a vehicle closer to the vehicle at the
head of the fleet. Therefore, feedback information of the
farther vehicle is drowned, and is very difficult to be
correctly detected.

This embodiment of the present invention provides an
improvement solution for the foregoing problem: The first
terminal sends the data to the at least two second terminals
through broadcast or multicast.

S21. The second terminals send feedback information for
the data to the first terminal.

In an embodiment, after receiving the data sent by the first
terminal, each second terminal needs to send feedback
information for the received data to the first terminal. To
avoid a near-far effect, time-frequency resources used by all
the second terminals to send the feedback information are
different. Specifically, optionally, when determining a time-
frequency resource used for the feedback information for the
received data, the second terminal may select the following
several optional implementations.

Optionally, an identifier of the time-frequency resource
occupied by the feedback information that is for the data and
that is sent by the second terminal is determined by using
identification information of the first terminal and/or iden-
tification information of the second terminal; or
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the time-frequency resource occupied by the feedback
information that is for the data and that is sent by the second
terminal is indicated by the first terminal; or

the time-frequency resource occupied by the feedback
information that is for the data and that is sent by the second
terminal is a time-frequency resource corresponding to the
second terminal in a feedback resource set, the feedback
resource set includes at least two time-frequency resources,
and one second terminal corresponds to one time-frequency
resource.

S22. The first terminal receives feedback information that
is for the data and that is sent by each of the at least two
second terminals, where time-frequency resources occupied
by the feedback information that is for the data and that is
sent by all the second terminals are different.

In an embodiment, the first terminal receives the feedback
information that is for the received data and that is sent by
each of the at least two second terminals. Because the
time-frequency resources occupied by the feedback infor-
mation sent by all the second terminals are different, a
near-far effect can be avoided.

Through implementation of this embodiment of the pres-
ent invention, when the first terminal sends the data to the at
least two second terminals through broadcast, a plurality of
second terminals send feedback information for the data to
the first terminal by wusing different time-frequency
resources, so as to avoid a near-far effect caused when the
plurality of second terminals perform feedback by using a
same time-frequency resource.

FIG. 7 is a flowchart of a feedback information transmis-
sion method according to an embodiment of the present
invention. As shown in the figure, the feedback information
transmission method includes but is not limited to the
following steps.

S30. A first terminal sends target data to a second termi-
nal.

In an embodiment, after unicast transmission is intro-
duced, there are two transmission manners in a system:
unicast transmission and broadcast transmission. Feedback
of a receive end is required in the unicast transmission
manner, and no feedback of a receive end is required in the
broadcast transmission manner. However, when a receive
end fails to detect data, it is very difficult for the receive end
to identify whether the data is transmitted through unicast or
broadcast. Because broadcast transmission usually requires
no feedback, and only unicast transmission requires feed-
back, a terminal cannot know whether feedback information
needs to be sent. A transmit end of unicast transmission
cannot receive feedback information of a receive end.

This embodiment of the present invention provides
improvement based on the foregoing description. The
improvement is mainly for a unicast transmission scenario,
because when the first terminal sends the target data through
broadcast, whether the second terminal correctly receives
the target data or not, the second terminal does not need to
perform feedback. In this embodiment of the present inven-
tion, the first terminal sends the target data to the second
terminal in the unicast transmission manner.

S31. The first terminal detects, on a preset feedback
channel resource, whether there is feedback information sent
by the second terminal.

Optionally, the preset feedback channel resource is deter-
mined by using identification information of the first termi-
nal and/or identification information of the second terminal;
or

the preset feedback channel resource includes a time-
frequency resource between a first subframe and a second
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subframe, the first subframe is a predicted start location of
the feedback information, and the second subframe is a
predicted end location of the feedback information.

In an embodiment, after the second terminal receives the
target data sent by the first terminal, if detection performed
by the second terminal fails, the second terminal cannot
identify whether the target data is transmitted in the unicast
transmission manner or the broadcast transmission manner,
and therefore the second terminal sends no feedback infor-
mation.

Because the first terminal sends the target data in the
unicast transmission manner, the first terminal detects, on
the preset feedback channel resource, whether there is the
feedback information sent by the second terminal.

Optionally, the preset feedback channel resource may be
determined by using a UE ID of the first terminal and/or a
UE ID of the second terminal.

Alternatively, the first terminal searches for feedback
information in subframes [n+m, n+m+k], where n represents
a moment at which the first terminal transmits the target data
through unicast, n+m represents a first subframe location at
which the feedback information may appear, and n+m+k
represents a last subframe location at which the feedback
information may appear.

S32. The first terminal retransmits the target data if the
first terminal detects no feedback information sent by the
second terminal.

In an embodiment, the first terminal retransmits the target
data if the first terminal detects no feedback information sent
by the second terminal. Through implementation of this
embodiment of the present invention, when a receive end
(namely, the second terminal) cannot identify unicast or
multicast, the receive end cannot transmit feedback infor-
mation. A transmit end (namely, the first terminal) may
determine, by detecting whether there is feedback informa-
tion, whether retransmission needs to be performed.

Through implementation of this embodiment of the pres-
ent invention, the first terminal sends the target data to the
second terminal through unicast. If the second terminal fails
to detect the data, the second terminal cannot learn whether
the data is transmitted through unicast or broadcast. There-
fore, the second terminal cannot determine whether the
feedback information needs to be sent. In this embodiment
of the present invention, the second terminal sends no
feedback information provided that the second terminal fails
to detect the data. The first terminal detects, on the preset
feedback channel resource, whether there is the feedback
information sent by the second terminal, and automatically
retransmits the data if no feedback information is detected,
so that reliability of data transmission is improved.

The foregoing has described in detail the methods in the
embodiments of the present invention. The following pro-
vides an apparatus in an embodiment of the present inven-
tion.

FIG. 9a and FIG. 95 are schematic structural diagrams of
a feedback information transmission apparatus according to
an embodiment of the present invention. The feedback
information transmission apparatus in this embodiment of
the present invention may be applied to the first terminal in
the embodiment in FIG. 4, and the first terminal may be any
D2D terminal.

As shown in FIG. 94, the apparatus may include a
receiving unit 101 and a sending unit 102.

The receiving unit 101 may be configured to perform a
receiving action that is performed by the first terminal and
that is described in the method in FIG. 4.
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The sending unit 102 may be configured to perform a
sending action that is performed by the first terminal and that
is described in the method in FIG. 4.

The receiving unit 101 and the sending unit 102 may be
implemented by using a transceiver 1001 in FIG. 95.

For specific details, refer to the description in the fore-
going method. Details are not described herein.

For example, the receiving unit 101 is configured to
receive first data sent by a second terminal.

The sending unit 102 is configured to send feedback
information for the first data to the second terminal in a first
subframe, where there is second data to be sent by the first
terminal in the first subframe.

The feedback information is carried in SCI of the second
data; or the feedback information is carried in a data packet
carrying the second data.

Optionally, the receiving unit is specifically configured to
receive, in a second subframe, the first data sent by the
second terminal, where there are a preset quantity of sub-
frames between the first subframe and the second subframe,
and the preset quantity is configured by a base station or is
preconfigured.

Optionally, if the feedback information is carried in the
data packet carrying the second data, the data packet further
carries identification information of the first terminal and/or
identification information of the second terminal.

Optionally, if the feedback information is carried in the
data packet carrying the second data,

quantity indication information of the feedback informa-
tion is carried in the SCI of the second data, and the quantity
indication information is used to indicate a quantity of
feedback information carried in the data packet.

Correspondingly, as shown in FIG. 94, the apparatus may
include the transceiver 1001 and a processor 1002. The
processor 1002 is configured to control an operation of the
apparatus, including: performing time-frequency resource
mapping (including receiving and/or sending) on the feed-
back information by using the transceiver 1001. Further, the
apparatus may include a memory 1003. The memory 1003
may include a read-only memory and a random access
memory, and is configured to provide an instruction and data
for the processor 1002. The memory 1003 may be integrated
into the processor 1002, or may be independent of the
processor 1002. A part of the memory 1003 may further
include a non-volatile random access memory (NVRAM).
Components of the apparatus are coupled together by using
a bus system. In addition to a data bus, the bus system 1009
further includes a power bus, a control bus, and a status
signal bus. However, for clarity of description, various buses
are marked as the bus system 1009 in the figure.

The procedure disclosed on a first terminal side in FIG. 4
in the embodiments of this application may be applied to the
transceiver 1001 and the processor 1002. In an implemen-
tation process, steps of the implementation process of the
apparatus can be implemented by using a hardware inte-
grated logical circuit in the processor 1002, or by using
instructions in a form of software. The processor 1002 may
be a general purpose processor, a digital signal processor, an
application-specific integrated circuit, a field programmable
gate array or another programmable logic device, a discrete
gate or transistor logic device, or a discrete hardware com-
ponent, and may implement or execute the methods, steps,
and logical block diagrams disclosed in the embodiments of
this application. The general purpose processor may be a
microprocessor or any conventional processor or the like.
The steps of the method disclosed with reference to the
embodiments of this application may be directly performed
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by a hardware processor, or may be performed by using a
combination of hardware in the processor and a software
module. The software module may be located in a mature
storage medium in the art, such as a random access memory,
a flash memory, a read-only memory, a programmable
read-only memory, an electrically erasable programmable
memory, or a register. The storage medium is located in the
memory 1003, and the processor 1002 reads information in
the memory 1003 and completes the steps in procedures in
the embodiments of the present invention in combination
with hardware of the processor 1002.

Optionally, the transceiver 1001 is configured to receive
first data sent by a second terminal.

The transceiver 1001 is further configured to send feed-
back information for the first data to the second terminal in
a first subframe, where there is second data to be sent by the
first terminal in the first subframe.

The feedback information is carried in SCI of the second
data; or the feedback information is carried in a data packet
carrying the second data.

Optionally, the transceiver 1001 is further configured to
receive, in a second subframe, the first data sent by the
second terminal, where there are a preset quantity of sub-
frames between the first subframe and the second subframe,
and the preset quantity is configured by a base station or is
preconfigured.

Optionally, if the feedback information is carried in the
data packet carrying the second data, the data packet further
carries identification information of the first terminal and/or
identification information of the second terminal.

Optionally, if the feedback information is carried in the
data packet carrying the second data,

quantity indication information of the feedback informa-
tion is carried in the SCI of the second data, and the quantity
indication information is used to indicate a quantity of
feedback information carried in the data packet.

When the apparatus is user equipment, the apparatus may
further include a structure, for example, an input device such
as a keyboard or an output device such as a display.

FIG. 10qa and FIG. 105 are schematic structural diagrams
of a feedback information transmission apparatus according
to an embodiment of the present invention. The feedback
information transmission apparatus in this embodiment of
the present invention may be applied to the first terminal in
the embodiment in FIG. 5, and the first terminal may be any
D2D terminal. The first terminal sends data to at least two
second terminals through broadcast, and the second terminal
may also be a D2D terminal.

As shown in FIG. 10q, the apparatus may include a
sending unit 201 and a receiving unit 202.

The sending unit 201 may be configured to perform a
sending action that is performed by the first terminal and that
is described in the method in FIG. 5.

The receiving unit 202 may be configured to perform a
sending action that is performed by the first terminal and that
is described in the method in FIG. 5.

The sending unit 201 and the receiving unit 202 may be
implemented by using a transceiver 2001 in FIG. 105.

For specific details, refer to the description in the fore-
going method. Details are not described herein.

For example, the sending unit 201 is configured to send
data to at least two second terminals.

The receiving unit 202 is configured to receive feedback
information that is for the data and that is sent by each of the
at least two second terminals, where time-frequency
resources occupied by feedback information that is for the
data and that is sent by all the second terminals are different.
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Optionally, an identifier of a time-frequency resource
occupied by the feedback information that is for the data and
that is sent by the second terminal is determined by using
identification information of the first terminal and/or iden-
tification information of the second terminal; or

a time-frequency resource occupied by the feedback
information that is for the data and that is sent by the second
terminal is indicated by the first terminal; or

a time-frequency resource occupied by the feedback
information that is for the data and that is sent by the second
terminal is a time-frequency resource corresponding to the
second terminal in a feedback resource set, the feedback
resource set includes at least two time-frequency resources,
and one second terminal corresponds to one time-frequency
resource.

Correspondingly, as shown in FIG. 105, the apparatus
may include the transceiver 2001 and a processor 2002. The
processor 2002 is configured to control operations of the
apparatus, including: sending the data to the second terminal
by using the transceiver 2001, and receiving the feedback
information that is for the data and that is sent by the second
terminal. Further, the apparatus may include a memory
2003. The memory 2003 may include a read-only memory
and a random access memory, and is configured to provide
an instruction and data for the processor 2002. The memory
2003 may be integrated into the processor 2002, or may be
independent of the processor 2002. A part of the memory
2003 may further include a non-volatile random access
memory (NVRAM). Components of the apparatus are
coupled together by using a bus system. In addition to a data
bus, the bus system 2009 further includes a power bus, a
control bus, and a status signal bus. However, for clarity of
description, various buses are marked as the bus system
2009 in the figure.

The procedure disclosed on a first terminal side in FIG. §
in the embodiments of this application may be applied to the
transceiver 2001 and the processor 2002. In an implemen-
tation process, steps of the implementation process of the
apparatus can be implemented by using a hardware inte-
grated logical circuit in the processor 2002, or by using
instructions in a form of software. The processor 2002 may
be a general purpose processor, a digital signal processor, an
application-specific integrated circuit, a field programmable
gate array or another programmable logic device, a discrete
gate or transistor logic device, or a discrete hardware com-
ponent, and may implement or execute the methods, steps,
and logical block diagrams disclosed in the embodiments of
this application. The general purpose processor may be a
microprocessor or any conventional processor or the like.
The steps of the method disclosed with reference to the
embodiments of this application may be directly performed
by a hardware processor, or may be performed by using a
combination of hardware in the processor and a software
module. The software module may be located in a mature
storage medium in the art, such as a random access memory,
a flash memory, a read-only memory, a programmable
read-only memory, an electrically erasable programmable
memory, or a register. The storage medium is located in the
memory 2003, and the processor 2002 reads information in
the memory 2003 and completes the steps in procedures in
the embodiments of the present invention in combination
with hardware of the processor 2002.

Optionally, the transceiver 2001 is configured to send data
to at least two second terminals.

The transceiver 1001 is further configured to receive
feedback information that is for the data and that is sent by
each of the at least two second terminals, where time-
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frequency resources occupied by feedback information that
is for the data and that is sent by all the second terminals are
different.

Optionally, an identifier of a time-frequency resource
occupied by the feedback information that is for the data and
that is sent by the second terminal is determined by using
identification information of the first terminal and/or iden-
tification information of the second terminal; or

a time-frequency resource occupied by the feedback
information that is for the data and that is sent by the second
terminal is indicated by the first terminal; or

a time-frequency resource occupied by the feedback
information that is for the data and that is sent by the second
terminal is a time-frequency resource corresponding to the
second terminal in a feedback resource set, the feedback
resource set includes at least two time-frequency resources,
and one second terminal corresponds to one time-frequency
resource.

When the apparatus is user equipment, the apparatus may
further include a structure, for example, an input device such
as a keyboard or an output device such as a display.

FIG. 11a and FIG. 115 are schematic structural diagrams
of a feedback information transmission apparatus according
to an embodiment of the present invention. The feedback
information transmission apparatus in this embodiment of
the present invention may be applied to the first terminal in
the embodiment in FIG. 7, and the first terminal may be any
D2D terminal. The first terminal sends data to a second
terminal, and the second terminal may also be a D2D
terminal.

As shown in FIG. 1la, the apparatus may include a
sending unit 301, a detection unit 302, and a retransmission
unit 303.

The sending unit 301 may be configured to perform a
sending action that is performed by the first terminal and that
is described in the method in FIG. 7.

The detection unit 302 may be configured to perform a
detection action that is performed by the first terminal and
that is described in the method in FIG. 7.

The retransmission unit 303 may be configured to perform
a retransmission action that is performed by the first terminal
and that is described in the method in FIG. 7.

The sending unit 301 and the retransmission unit 303 may
be implemented by using a transceiver 3001 in FIG. 115.

The detection unit 302 may be implemented by using a
transceiver 3002 in FIG. 115.

For specific details, refer to the description in the fore-
going method. Details are not described herein.

For example, the sending unit 301 is configured to send
target data to a second terminal.

The detection unit 302 is configured to detect, on a preset
feedback channel resource, whether there is feedback infor-
mation sent by the second terminal.

The retransmission unit 303 is configured to retransmit
the target data if no feedback information sent by the second
terminal is detected.

Optionally, the preset feedback channel resource is deter-
mined by using identification information of the first termi-
nal and/or identification information of the second terminal;
or

the preset feedback channel resource includes a time-
frequency resource between a first subframe and a second
subframe, the first subframe is a predicted start location of
the feedback information, and the second subframe is a
predicted end location of the feedback information.

Correspondingly, as shown in FIG. 115, the apparatus
may include the transceiver 3001 and the processor 3002.
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The processor 3002 is configured to control operations of the
apparatus, including: sending the target data to the second
terminal by using the transceiver 3001, and retransmitting
the target data. Further, the apparatus may include a memory
3003. The memory 3003 may include a read-only memory
and a random access memory, and is configured to provide
an instruction and data for the processor 3002. The memory
3003 may be integrated into the processor 3002, or may be
independent of the processor 3002. A part of the memory
3003 may further include a non-volatile random access
memory (NVRAM). Components of the apparatus are
coupled together by using a bus system. In addition to a data
bus, the bus system 3009 further includes a power bus, a
control bus, and a status signal bus. However, for clarity of
description, various buses are marked as the bus system
3009 in the figure.

The procedure disclosed on a first terminal side in FIG. 7
in the embodiments of this application may be applied to the
transceiver 3001 and the processor 3002. In an implemen-
tation process, steps of the implementation process of the
apparatus can be implemented by using a hardware inte-
grated logical circuit in the processor 3002, or by using
instructions in a form of software. The processor 3002 may
be a general purpose processor, a digital signal processor, an
application-specific integrated circuit, a field programmable
gate array or another programmable logic device, a discrete
gate or transistor logic device, or a discrete hardware com-
ponent, and may implement or execute the methods, steps,
and logical block diagrams disclosed in the embodiments of
this application. The general purpose processor may be a
microprocessor or any conventional processor or the like.
The steps of the method disclosed with reference to the
embodiments of this application may be directly performed
by a hardware processor, or may be performed by using a
combination of hardware in the processor and a software
module. The software module may be located in a mature
storage medium in the art, such as a random access memory,
a flash memory, a read-only memory, a programmable
read-only memory, an electrically erasable programmable
memory, or a register. The storage medium is located in the
memory 3003, and the processor 3002 reads information in
the memory 3003 and completes the steps in procedures in
the embodiments of the present invention in combination
with hardware of the processor 3002.

Optionally, the transceiver 3001 is configured to send
target data to a second terminal.

The processor 3002 is configured to detect, on a preset
feedback channel resource, whether there is feedback infor-
mation sent by the second terminal.

The transceiver 1001 is further configured to retransmit
the target data if no feedback information sent by the second
terminal is detected.

Optionally, the preset feedback channel resource is deter-
mined by using identification information of the first termi-
nal and/or identification information of the second terminal;
or

the preset feedback channel resource includes a time-
frequency resource between a first subframe and a second
subframe, the first subframe is a predicted start location of
the feedback information, and the second subframe is a
predicted end location of the feedback information.

When the apparatus is user equipment, the apparatus may
further include a structure, for example, an input device such
as a keyboard or an output device such as a display.

A person of ordinary skill in the art may understand that
all or some of the processes of the methods in the embodi-
ments may be implemented by a computer program instruct-
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ing related hardware. The program may be stored in a
computer readable storage medium. When the program runs,
the processes of the methods in the embodiments are per-
formed. The foregoing storage medium includes: any
medium that can store program code, such as a read only
memory (ROM), a random access memory (RAM), a mag-
netic disk, an optical disc, or the like.

What is claimed is:

1. A feedback information receiving method, comprising:

sending, by a first terminal apparatus, a data to at least two

second terminal apparatus in a resource pool which is
a set of time-frequency transmission resources for
device-to-device (D2D) transmission; and

receiving, by the first terminal apparatus, feedback infor-

mation in response to the data from one of the at least
two second terminal apparatus, wherein an identifier of
a time-frequency resource for the feedback information
in response to the data from the one of the at least two
second terminal apparatus is determined according to
identification information of the first terminal apparatus
and identification information of the one of the at least
two second terminal apparatus, wherein frequency
resources for at least two feedback information in
response to the data from the at least two second
terminal apparatus are different.

2. The method according to claim 1, wherein the time-
frequency resource for the feedback information in response
to the data from one of the at least two second terminal
apparatus is a time-frequency resource corresponding to the
one of the at least two second terminal apparatus in a
feedback resource set, the feedback resource set comprises
at least two time-frequency resources, and one of the at least
two second terminal apparatus corresponds to one of the at
least two time-frequency resources.

3. The method according to claim 1, further comprising:

sending, by the first terminal apparatus, the data to the at

least two second terminal apparatus by multicast.

4. A feedback information transmission method, compris-
ing:

receiving, by a second terminal apparatus, a data from a

first terminal apparatus in a resource pool which is a set
of time-frequency transmission resources for device-
to-device (D2D) transmission;

determining, by the second terminal apparatus, an iden-

tifier of a time-frequency resource for feedback infor-
mation in response to the data according to identifica-
tion information of the first terminal apparatus and
identification information of the second terminal appa-
ratus; and

transmitting, by the second terminal apparatus, the feed-

back information to the first terminal apparatus on the
time-frequency resource.

5. The method according to claim 4, wherein the fre-
quency resource for the feedback information in response to
the data is different from another frequency resource for
another feedback information in response to the data, the
data is sent from the first terminal apparatus to at least two
second terminal apparatus, and wherein the at least two
second terminal apparatus comprise the second terminal
apparatus and another second terminal apparatus.

6. The method according to claim 4, wherein the time-
frequency resource for the feedback information in response
to the data is a time-frequency resource corresponding to the
second terminal apparatus in a feedback resource set, the
feedback resource set comprises at least two time-frequency
resources, and one of the at least two second terminal
apparatus corresponds to one of the at least two time-
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frequency resources, the at least two second terminal appa-
ratus comprises the second terminal apparatus.

7. The method according to claim 4, wherein the data is
from the first terminal apparatus to at least two second
terminal apparatus by multicast, and the at least two second
terminal apparatus comprise the second terminal apparatus.

8. A first terminal apparatus, comprising:

a transceiver, configured to send a data to at least two
second terminal apparatus in a resource pool which is
a set of time-frequency transmission resources for
device-to-device (D2D) transmission; and

the transceiver, further configured to receive feedback
information in response to the data from one of the at
least two second terminal apparatus, wherein an iden-
tifier of a time-frequency resource for the feedback
information in response to the data from the one of the
at least two second terminal apparatus is determined
according to identification information of the first ter-
minal apparatus and identification information of the
one of the at least two second terminal apparatus,
wherein frequency resources for at least two feedback
information in response to the data from the at least two
second terminal apparatus are different.

9. The first terminal apparatus according to claim 8,
wherein the time-frequency resource for the feedback infor-
mation in response to the data from one of the at least two
second terminal apparatus is a time-frequency resource
corresponding to the one of the at least two second terminal
apparatus in a feedback resource set, the feedback resource
set comprises at least two time-frequency resources, and one
of the at least two second terminal apparatus corresponds to
one of the at least two time-frequency resources.

10. The method according to claim 8, further comprising
the transceiver to:

send the data to the at least two second terminal apparatus
by multicast.

11. A second terminal apparatus, comprising:

a transceiver, configured to receive a data from a first
terminal apparatus in a resource pool comprising a set
of time-frequency transmission resources for device-
to-device (D2D) transmission;

a processor, coupled with the transceiver, configured to
determine an identifier of a time-frequency resource for
feedback information in response to the data according
to identification information of the first terminal appa-
ratus and identification information of the second ter-
minal apparatus; and

the transceiver, configured to transmit the feedback infor-
mation to the first terminal apparatus on the time-
frequency resource.

12. The second terminal apparatus according to claim 11,
wherein the frequency resource for the feedback information
in response to the data is different from another frequency
resource for another feedback information in response to the
data, the data is sent from the first terminal apparatus to at
least two second terminal apparatus, and wherein the at least
two second terminal apparatus comprise the second terminal
and another second terminal apparatus.

13. The second terminal apparatus according to claim 11,
wherein the time-frequency resource for the feedback infor-
mation in response to the data is a time-frequency resource
corresponding to the second terminal apparatus in a feed-
back resource set, the feedback resource set comprises at
least two time-frequency resources, and one of the at least
two second terminal apparatus corresponds to one of the at
least two time-frequency resources, the at least two second
terminal apparatus comprises the second terminal apparatus.
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14. The second terminal apparatus according to claim 11,
wherein the data is from the first terminal apparatus to at
least two second terminal apparatus by multicast, and the at
least two second terminal apparatus comprise the second
terminal apparatus. 5



