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METHOD FOR IMPLEMENTING HYBRID AUTOMATIC REPEAT
REQUEST, USER EQUIPMENT, AND BASE STATION

TECHNICAL FIELD

Embodiments of the present invention relate to the field of communications technologies, and
in particular, to amethod for implementing hybrid automatic repeat request, a user equipment, and a
base station.
BACKGROUND

Inan LTE (Long Term Evolution, Long Term Evolution) TDD (Time Division Duplexing, time
division duplexing) system, due to asymmetry of uplink and downlink, when there are more
downlink subframes than uplink subframes, feedback information (for example, ACK or NACK
information) of a plurality of downlink subframes is sent together in a same uplink subframe. Here,
downlink subframes whose feedback information is sent in a same uplink subframe are referred to
as abinding window.

A CA (Carrier Aggregation, carrier aggregation) technology is introduced in LTE release 10.
Each cell where the CA technology is adopted adopts the same TDD uplink and downlink
configuration. Therefore, each cell can work according to a HARQ (Hybrid Automatic Repeat
reQuest, hybrid automatic repeat request) timing relationship of the TDD uplink and downlink
configuration defined in LTE release 8. LTE release 10 specifies that feedback information of a
PDSCH (Physical Downlink Shared Channel, physical downlink shared channel) of each cell is sent
by a primary cell (PCell), which ensures the single-carrier characteristic for an uplink signal and
also simplifies power control on the uplink signal. As al cells adopt the same TDD uplink and
downlink configuration, within a same uplink subframe, the number of subframes whose feedback
information needs to be sent by a primary cell is the same as the number of subframes whose
feedback information needs to be sent by a secondary cell (SCell). Therefore, a same method may
be adopted to process feedback information of each cell, so as to send the feedback information
based on a channel selection mapping table.

In LTE release 11, the problem that a TDD system coexists with an existing system in each
frequency band and requirements such as a heterogeneous network are considered, and a processing
method for a case that a plurality of cells adopting the CA technology have different uplink and
downlink configurations needs to be researched. In other words, in LTE release 11, within a same
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uplink subframe, the number of subframes whose feedback information needs to be sent by a
primary cell may be unequal to the number of subframes whose feedback information needs to be
sent by a secondary cell. Therefore, how to send feedback information when a plurality of cells
adopting the CA technology have different uplink and downlink configurations is an urgent problem
to be solved.

SUMMARY

Embodiments of the present invention provide a method for implementing hybrid automatic
repeat request, a user equipment, and a base station, so as to implement sending feedback
information when a plurality of cells adopting the CA technology have different uplink and
downlink configurations.

An aspect provides a method for implementing hybrid automatic repeat request, which
includes: determining first indication information and second indication information separately
according to feedback information of each downlink subframe of a primary cell and that of a
secondary cell that need to be sent in a same uplink subframe of the primary cell, where the first
indication information is used to indicate first feedback information of each downlink subframe of
the primary cell that needs to be sent in the uplink subframe, and the second indication information
is used to indicate second feedback information of each downlink subframe of the secondary cell
that needs to be sent in the uplink subframe; and sending mapping information of the first indication
information and the second indication information in the uplink subframe, where an uplink and
downlink configuration adopted by the primary cell is different from that adopted by the secondary
cell.

Another aspect provides a method for implementing hybrid automatic repeat request, which
includes: receiving mapping information of first indication information and second indication
information sent by a user equipment in a same uplink subframe of a primary cell, where the first
indication information is used to indicate first feedback information of each downlink subframe of
the primary cell that needs to be sent in the uplink subframe, and the second indication information
is used to indicate second feedback information of each downlink subframe of a secondary cell that
needs to be sent in the uplink subframe; determining the first indication information and the second
indication information according to the mapping information; and determining the first feedback
information according to the first indication information, and determining the second feedback
information according to the second indication information, where an uplink and downlink
configuration adopted by the primary cell is different from that adopted by the secondary cell.

Another aspect provides a user equipment, which includes. a processor, configured to:
separately according to feedback information of each downlink subframe of a primary cell and that
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of a secondary cell that need to be sent in a same uplink subframe of the primary cell, determine
first indication information used to indicate first feedback information of each downlink subframe
of the primary cell that needs to be sent in the uplink subframe and second indication information
used to indicate second feedback information of each downlink subframe of the secondary cell that
needs to be sent in the uplink subframe; and a sender, configured to send mapping information of
the first indication information and the second indication information in the uplink subframe, where
an uplink and downlink configuration adopted by the primary cell is different from that adopted by
the secondary cell.

Another aspect provides a base station, which includes: a receiver, configured to receive
mapping information of first indication information and second indication information sent by a
user equipment in a same uplink subframe of a primary cell, where the first indication information
is used to indicate first feedback information of each downlink subframe of the primary cell that
needs to be sent in the uplink subframe, and the second indication information is used to indicate
second feedback information of each downlink subframe of a secondary cell that needs to be sent in
the uplink subframe; and a processor, configured to determine the first indication information and
the second indication information according to the mapping information, determine the first
feedback information according to the first indication information, and determine the second
feedback information according to the second indication information, where an uplink and
downlink configuration adopted by the primary cell is different from that adopted by the secondary
cell.

Another aspect provides a method for implementing hybrid automatic repeat request which
includes: performing filling on feedback information for a primary cell and/or a secondary cell
whose feedback information needs to be sent in a same uplink subframe of the primary cell, so that
the primary cell and the secondary cell both have feedback information corresponding to the first
number of downlink subframes to send in the uplink subframe; determining first indication
information used to indicate feedback information of each downlink subframe of the primary cell
that needs to be sent in the uplink subframe and second indication information used to indicate
feedback information of each downlink subframe of the secondary cell that needs to be sent in the
uplink subframe according to the feedback information corresponding to the first number of
downlink subframes of the primary cell and the secondary cell; and sending mapping information of
the first indication information and the second indication information in the uplink subframe, where
an uplink and downlink configuration adopted by the primary cell is different from that adopted by
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Another aspect provides a method for implementing hybrid automatic repeat request, which
includes: receiving mapping information of first indication information and second indication
information in a same uplink subframe of a primary cell; obtaining the first indication information
and the second indication information according to the mapping information; determining feedback
information corresponding to the first number of downlink subframes of the primary cell according
to the first indication information, determining feedback information corresponding to the first
number of downlink subframes of a secondary cell according to the second indication information,
removing filled information from the feedback information corresponding to the first number of
downlink subframes of the primary cell according to the number of feedback information bits of the
primary cell that needs to be sent in the uplink subframe and the first number, so as to determine the
feedback information of the primary cell that needs to be sent in the uplink subframe, and/or
removing filled information from the feedback information corresponding to the first number of
downlink subframes of the secondary cell according to the number of feedback information bits of
the secondary cell that needs to be sent in the uplink subframe and the first number, so as to
determine the feedback information of the secondary cell that needs to be sent in the uplink
subframe.

Another aspect provides a user equipment, which includes: a processor, configured to perform
filling on feedback information for a primary cell and/or a secondary cell whose feedback
information needs to be sent in a same uplink subframe of the primary cell, so that the primary cell
and the secondary cell both have feedback information corresponding to the first number of
downlink subframes to send in the uplink subframe; and determine first indication information used
to indicate feedback information of each downlink subframe of the primary cell that needs to be
sent in the uplink subframe and second indication information used to indicate feedback
information of each downlink subframe of the secondary cell that needs to be sent in the uplink
subframe according to the feedback information corresponding to the first number of downlink
subframes of the primary cell and the secondary cell; and a sender, configured to send mapping
information of the first indication information and the second indication information in the uplink
subframe, where an uplink and downlink configuration adopted by the primary cell is different from
that adopted by the secondary cell.

Another aspect provides a base station, which includes: a receiver, configured to receive
mapping information of first indication information and second indication information in a same
uplink subframe of a primary cell; a processor, configured to obtain the first indication information
and the second indication information according to the mapping information; determine feedback

information corresponding to the first number of downlink subframes of the primary cell according
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to the first indication information, determine feedback information corresponding to the first
number of downlink subframes of a secondary cell according to the second indication information,
remove filled information from the feedback information corresponding to the first number of
downlink subframes of the primary cell according to the number of feedback information bits of the
primary cell that needs to be sent in the uplink subframe and the first number, so as to determine the
feedback information of the primary cell that needs to be sent in the uplink subframe, and/or
remove filled information from the feedback information corresponding to the first number of
downlink subframes of the secondary cell according to the number of feedback information bits of
the secondary cell that needs to be sent in the uplink subframe and the first number, so as to
determine the feedback information of the secondary cell that needs to be sent in the uplink
subframe.

Another aspect provides a communications system, which includes. the foregoing user
equipment and the foregoing base station.

The technical solutions can separately process feedback information sent in a same uplink
subframe of a primary cell and by a plurality of cells adopting different uplink and downlink
configurations, and send mapping information of indication information obtained after processing
in the uplink subframe, so as to implement sending feedback information when the cells have
different uplink and downlink configurations.

BRIEF DESCRIPTION OF DRAWINGS

To describe the technical solutions in the embodiments of the present invention more clearly,
the following briefly introduces the accompanying drawings required for describing the
embodiments or the prior art. Apparently, the accompanying drawings in the following description
show merely some embodiments of the present invention, and a person of ordinary skill in the art
may still derive other drawings from these accompanying drawings without creative efforts.

FIG 1A to FIG 1D are schematic diagrams of atiming relationship of feedback information of
aprimary cell and a secondary cell;

FIG 2 isaschematic flow chart of a method for implementing hybrid automatic repeat request
according to Embodiment 1 of the present invention;

FIG 3 isaschematic flow chart of a method for implementing hybrid automatic repeat request
according to Embodiment 2 of the present invention;

FIG. 4 is aschematic flow chart of a method for implementing hybrid automatic repeat request
according to Embodiment 3 of the present invention;

FIG 5 is aschematic flow chart of a method for implementing hybrid automatic repeat request
according to Embodiment 4 of the present invention;
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FIG 6 is a schematic flow chart of a process of implementing hybrid automatic repeat request
according to Embodiment 5 of the present invention;

FIG 7 is a schematic flow chart of a process of implementing hybrid automatic repeat request
according to Embodiment 6 of the present invention;

FIG 8 is aschematic flow chart of a process of implementing hybrid automatic repeat request
according to Embodiment 7 of the present invention;

FIG 9isaschematic structural diagram of a user equipment according to Embodiment 8 of the
present invention;

FIG 10 is a schematic structura diagram of a base station according to Embodiment 9 of the
present invention,

FIG 11 is a schematic structural diagram of a user equipment according to Embodiment 10 of
the present invention; and

FIG 12 is a schematic structural diagram of a base station according to Embodiment 11 of the
present invention.

DESCRIPTION OF EMBODIMENTS

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 merely a part rather than al 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.

It should be understood that the technical solution of the present invention is applicable to
various communications systems such as a GSM (Globa System for Mobile communication,
Globa System for Mobile Communications) system, a CDMA (Code Division Multiple Access,
Code Division Multiple Access) system, a WCDMA (, Wideband Code Division Multiple Access,
Wideband Code Division Multiple Access) system, a GPRS (General Packet Radio Service, Generd
Packet Wireless Service), an LTE (Long Term Evolution, Long Term Evolution) system, an LTE-A
(Long Term Evolution Advanced, Long Term Evolution Advanced) system, a UMTS (Universa
Mobile Telecommunication Systems, Universal Mobile Telecommunications System), which are
not limited in the embodiments of the present invention. However, for ease of description, an LTE
network is used as an example in the embodiments of the present invention for description.

Embodiments of the present invention are applicable to wireless networks of different
standards. In different systems, aradio access network may include different network elements. For

example, network elements in aradio access network of LTE and LTE-A include an eNB (eNodeB,
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Network Controller, radio network controller) and a NodeB. Similarly, solutions similar to those in
the embodiments of the present invention may also be used in other wireless networks such as
WIMAX (Worldwide Interoperability for Microwave Access, Worldwide Interoperability for
Microwave Access), and only related modules in a base station system might be different, which are
not limited in the embodiments of the present invention. However, for ease of description, an
eNodeB is used as an example for description in the following embodiments.

It should be further understood that, in embodiments of the present invention, a user equipment
(UE, User Equipment) includes, but is not limited to, a mobile station (MS, Mobile Station), a
mobile termina (Mobile Terminal), a mobile telephone (Mobile Telephone), a handset (handset),
and a portable equipment (portable equipment). The user equipment may communicate with one or
more core networks by using aradio access network (RAN, Radio Access Network). For example, a
user equipment may be a mobile telephone (or referred to as a"cellular" phone), a computer having
a wireless communications function, and the like. The user equipment may further be a portable,
pocket, handheld, computer built-in or vehicle-mounted mobile device.

In LTE release 10, according to the size M of a binding window, the method based on channel
selection may have different specific forms. For example, when M equals 2, after space of each
downlink subframe is bound, two cells obtain a maximum of 4 binding feedback information bitsin
total and can directly work according to a 4-bit channel selection mapping table. Here, space
binding means to compress feedback information of a plurality of (for example, two) code words of
each downlink subframe into 1 bit. When M equals 3 or 4, because the number of feedback
information bits obtained by two cells after space binding is performed on each downlink subframe
is still greater than 4 bits, a time binding method is further adopted to compress the feedback
information of each cell into 2 bits. Table 1 and Table 2 show time binding methods (time binding
tables) for processing when M equals 3 and 4 defined in LTE release 10. In LTE release 10, a 4-bit
channel selection mapping table shown in Table 3 is adopted.

Table 1
HARQ-ACK (0), HARQ-ACK (1), HARQ-ACK (2) Mapped 2 bits
ACK,ACK,ACK AA
ACK,ACK, NACK/DTX N/D, A
ACK, NACK/DTX, any A, N/D
NACK, any, any N, N/D
DTX, any, any D, N/D




Table 2

HARQ-ACK (0), HARQ-ACK (1), HARQ-ACK (2), HARQ-ACK (3) M apped 2 bits
‘A,A,A,N/D’ A A
‘A, A, N/D, any’ N/D, A
‘A,D,D,D’or ‘A, AAA A, N/D
‘N, any, any, any’ or ‘A, D/N, any, any except for A, D, D, D’ N, N/D
‘D, any, any, any’ D, N/D

The feedback information inside the binding window of each cell can be compressed into two
bits by using Table 1 and Table 2. Accordingly, two cells can obtain 4 bits. Next, for the 4 bits after
compression, 2 bits of the primary cell are mapped to HARQ-ACK (0) and HARQ-ACK (1), and 2
bits of the secondary cell are mapped to ARQ-ACK (2) and HARQ-ACK (3), so as to send
feedback information by using the channel selection mapping tablein Table 3.

Table 3

HARQ-ACK (0),HARQ-ACK (1), HARQ-ACK (2), HARQ-ACK (3) | nPUCCH | b0, bl
ACK,ACK,ACK,ACK nPUCCH_1 1,1
ACK,ACK, ACK, NACK/DTX NnPUCCH_2 1,1
ACK, ACK, NACK/DTX, ACK nPUCCH_O 1,0
ACK, ACK, NACK/DTX, NACK/DTX nPUCCH_1 1,0
ACK, NACK/DTX, ACK, ACK nPUCCH_3 1,1
ACK, NACK/DTX, ACK, NACK/DTX nPUCCH_2 1,0
ACK, NACK/DTX, NACK/DTX, ACK nPUCCH_O 01
ACK, NACK/DTX, NACK/DTX, NACK/DTX nPUCCH_O 1,1
NACK/DTX, ACK, ACK, ACK nPUCCH_1 0,0
NACK/DTX, ACK, ACK, NACK/DTX nPUCCH_2 01
NACK/DTX, ACK, NACK/DTX, ACK nPUCCH_3 1,0
NACK/DTX, ACK, NACK/DTX, NACK/DTX nPUCCH_1 01
NACK/DTX, NACK/DTX, ACK, ACK nPUCCH_3 01
NACK/DTX, NACK/DTX, ACK, NACK/DTX nPUCCH_2 0,0
NACK/DTX, NACK/DTX, NACK/DTX, ACK nPUCCH_3 0,0
NACK, NACK/DTX, NACK/DTX, NACK/DTX nPUCCH_O 0,0

DTX, NACK/DTX, NACK/DTX, NACK/DTX

No transmission
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In addition, downlink data is generaly scheduled dynamicaly using a PDCCH (Physical
Downlink Control Channel, physical downlink control channel). To enable a UE (User Equipment,
user equipment) to discover a PDCCH loss, a DAl (Downlink Assignment Index, downlink
assignment index) technology is introduced in LTE release 8 and used to indicate the number of
PDCCHs sent in a binding window till a current subframe. In LTE release 10, two methods for
sending feedback information in an uplink are defined, that is, a method based on channel selection
and a method based on PUCCH (Physical Uplink Shared Channel, physical uplink shared channel)
format 3. The method based on channel selection can only support the case that two cells adopt a
CA technology, whereas the method based on PUCCH format 3 can support the case that 5 cells
adopt the CA technology. In the two methods, the DAI may be used for sorting feedback
information of each downlink subframe inside a binding window.

For a TDD system adopting the CA technology, uplink and downlink configurations of a
pluraity of cells may be different. In a same uplink subframe, which downlink subframes in each
cell need to send feedback information depends on a timing relationship of feedback information
adopted in a system. Here, based on an actual uplink and downlink configuration of each cell, the
number of downlink subframes that is in different cells and need to send feedback information in a
same uplink subframe may be unequal. The purpose of the embodiments of the present invention is
to solve the problem of how to send feedback information after a timing relationship of feedback
information is determined. The proposed method may be applicable to various possible timing
relationships of feedback information, which is not limited to a certain timing method of feedback
information adopted in the system.

The embodiment of the present invention is described by using the method based on channel
selection as an example, which is not limited thereto. Similarly, the method based on PUCCH
format 3 may also be adopted. For example, the method of the present invention is also applicable
to processing of feedback information of each cell when the feedback information is sent based on
PUCCH format 3. It is assumed that N cells are configured for a UE, and the number of feedback
information bits sent by the UE may be 2N according to the method of the present invention.

Severa possible timing relationships of feedback information are illustrated in the following
description. FIG. 1A to FIG 1D are schematic diagrams of a timing relationship of feedback
information of a primary cell and a secondary cell.

Referring to FIG 1A, the primary cell (PCell) adopts uplink and downlink configuration 1,
whereas the secondary cell (SCell) adopts uplink and downlink configuration 2. For some
subframes, the PCell and the SCell have a consistent duplex direction. For example, subframes O of

the two cells are both downlink subframes, and subframes 2 of the two cells are both uplink
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subframes. However, for some specia subframes, for example, a subframe 3 and a subframe 8 in
FIG 1, the two cells have different duplex directions. In a uplink subframe 7, the PCell and the
Scell need to separately send feedback information of the two subframes. For an uplink subframe 8,
the SCell needs to send feedback information of the two subframes, and the Pcell needs to send
feedback information of only one subframe.

Referring to FIG 1B, the Pcell adopts uplink and downlink configuration 1, and the Scell
adopts uplink and downlink configuration 2. However, feedback timing of feedback information of
each downlink subframe is determined based on a timing relationship of feedback information of
reference uplink and downlink configuration 2.

Referring to FIG. 1C, the Pcell adopts uplink and downlink configuration O, and Scell adopts
uplink and downlink configuration 1. However, the feedback timing of feedback information of
each downlink subframe is determined based on a timing relationship of feedback information of
reference uplink and downlink configuration 2.

Referring to FIG. 1D, the Pcell adopts uplink and downlink configuration O, and the Scell
adopts uplink and downlink configuration 1. However, the feedback timing of feedback information
of each downlink subframe is determined by using an uplink and downlink configuration in LTE
release 8 as a reference uplink and downlink configuration, the timing of feedback information is
determined for the downlink subframe in the reference uplink and downlink configuration
according to the reference uplink and downlink configuration, and a subframe that is an uplink
subframe in the reference uplink and downlink configuration and may be a downlink subframein a
practical application follows the timing of feedback information of the subsequent and closest
downlink subframe in the reference configuration. In FIG 1D, the feedback timing of each

downlink subframe is determined according to reference uplink and downlink configuration O.

Embodiment 1

FIG 2 isaschematic flow chart of a method for implementing hybrid automatic repeat request
according to Embodiment 1 of the present invention. A UE executes the method in FIG. 2.

210. Determine first indication information and second indication information separately
according to feedback information of each downlink subframe of a primary cell and that of a
secondary cell that need to be sent in a same uplink subframe of the primary cell, where the first
indication information is used to indicate first feedback information of each downlink subframe of
the primary cell that needs to be sent in the uplink subframe, and the second indication information
is used to indicate second feedback information of each downlink subframe of the secondary cell

that needs to be sent in the uplink subframe.
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For example, referring to FIG 1A, feedback information of a downlink subframe 4 of the
primary cell needs to be sent in an uplink subframe 8 of the primary cell, whereas feedback
information of downlink subframes 3 and 4 of the secondary cell needs to be sent in the uplink
subframe 8 of the primary cell. In an uplink subframe, the feedback information of the primary cell
and that of the secondary cell are determined based on the actual number of subframes of the
primary cell and that of the secondary cell whose feedback information needs to be sent respectively.
For example, the number of downlink subframes of the primary cell whose feedback information
needs to be sent is M1, whereas the number of downlink subframes of the secondary cell whose
feedback information needs to be sent is M2. The first indication information used to indicate the
first feedback information of the downlink subframe of the primary cell may be determined
according to the method in which the size of a binding window is M1, and the second indication
information used to indicate the second feedback information of the secondary cell may be
determined according to the method for processing when the size of the binding window is M2.
Here, the binding window refers to a set of downlink subframes whose feedback information needs
to be sent in an uplink subframe.

220. Send mapping information of the first indication information and the second indication
information in the uplink subframe, where an uplink and downlink configuration adopted by the
primary cell is different from that adopted by the secondary cell.

As the uplink and downlink configuration adopted by the primary cell is different from that
adopted by the secondary cell, the primary cell and the secondary cell might have different numbers
of downlink subframes whose feedback information is sent in a same uplink subframe.

Specificaly, the mapping information of the first indication information and the second
indication information may be obtained by using the method based on channel selection (for
example, according to a channel selection mapping table), and the foregoing mapping information
of the first indication information and the second indication information is sent. The embodiment of
the present invention is not limited thereto. For example, the mapping information of the first
indication information and the second indication information may also be sent by using the method
based on PUCCH format 3.

For example, in the method based on channel selection, the UE maps the first indication
information of the primary cell and the second indication information of the secondary cell into bits
b0 and bl to send in a channel according to Table 3, that is, the mapping information of the first
indication information and the second indication information are bits b0 and bl to send in a
channel.

The embodiment of the present invention may separately process feedback information sent in
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a same uplink subframe of the primary cell and by a plurality of cells adopting different uplink and
downlink configurations, and send mapping information of indication information obtained after
processing in the uplink subframe, so as to implement sending feedback information when the cells
have different uplink and downlink configurations.

In 210, when the number of first feedback information bits is not greater than a first preset
threshold value, the first feedback information is used as the first indication information, or when
the number of first feedback information bits is less than the first preset threshold value, filling is
performed on the first feedback information, so that the number of the feedback information bits
after filling equals the first preset threshold value, and the feedback information after filling is used
asthe first indication information.

For example, if the number of feedback information bits of one cell is not greater than 2 bits, it
IS unnecessary to use the method for compressing or binding feedback information. The number of
bits fed back by each cell may be fixed at 2 bits, or feedback is performed according to the actua
number of feedback information bits that need to be sent.

In 210, when the number of the first feedback information bits is greater than the first preset
threshold value, space binding and/or time binding are/is performed on the first indication
information, so as to obtain the first indication information, and when the number of second
feedback information bits is greater than the first preset threshold value, space binding and/or time
binding are/is performed on the second indication information, so as to obtain the second indication
information.

In 210, when the number of the first feedback information bits is greater than the first preset
threshold value, space binding is performed on the first feedback information, so as to obtain first
space binding information, and when the number of first space binding information bits is not
greater than the first preset threshold value, the first space binding information is used as the first
indication information; aternatively, when the number of the first space binding information bitsis
less than the first preset threshold value, filling is performed on the first space binding information,
so that the number of the first space binding information bits after filling equals the first preset
threshold value, and the first space binding information after filling is used as the first indication
information; when the number of the first space binding information bits is greater than the first
preset threshold value, time binding is performed on the first space binding information, so as to
obtain first time binding information, and the first time binding information is used as the first
indication information.

For example, space binding is to perform alogical AND operation on feedback information of

two code words of each downlink subframe to obtain one bit of indication information. Time
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binding is to perform compression processing on feedback information of different downlink
subframes in a binding window according to the foregoing time binding table.

In 210, when the number of the second feedback information bits is not greater than the first
preset threshold value, the second feedback information is used as the second indication
information; aternatively, when the number of the second feedback information bitsis less than the
first preset threshold value, filling is performed on the second feedback information, so that the
number of the feedback information bits after filling equals the first preset threshold value, and the
feedback information after filling is used as the second indication information.

In 210, when the number of the second feedback information bits is greater than the first preset
threshold value, space binding is performed on the second feedback information, so as to obtain
second space binding information. When the number of second space binding information bits is
not greater than the first preset threshold value, the second space binding information is used as the
second indication information; alternatively, when the number of the second space binding
information bits is less than the first preset threshold value, filling is performed on the second space
binding information, so that the number of the second space binding information bits after filling
equals the first preset threshold value, and the second space binding information after filling is used
as the second indication information. When the number of the second space binding information
bits is greater than the first preset threshold value, time binding is performed on the second space
binding information, so as to obtain second time binding information, and the second time binding
information is used as the second indication information.

Optionaly, in 210, when the sum of the number of the first feedback information bits and the
number of the second feedback information bits is not greater than a second preset threshold value,
the first feedback information is used as the first indication information, and the second feedback
information is used as the second indication information, where the second preset threshold value is
twice as large as the first preset threshold value.

Optionaly, in 210, when the sum of the number of the first feedback information bits and the
number of the second feedback information bits is greater than the second preset threshold value,
space binding is performed on the first feedback information, so as to obtain the first space binding
information, and space binding is performed on the second feedback information, so as to obtain the
second space binding information, where the second preset threshold value is twice as large as the
first preset threshold value. When the sum of the number of the first space binding information bits
and the number of the second space binding information bits is not greater than the second preset
threshold value, the first space binding information is used as the first indication information, and
the second space binding information is used as the second indication information. When the sum of
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the number of the first space binding information bits and the number of the second space binding
information bits is greater than the second preset threshold value, if the number of the first space
binding information bits is not greater than the first preset threshold value, the first space binding
information is used as the first indication information, and otherwise time binding is performed on
the first space binding information, so as to obtain the first time binding information, and the first
time binding information is used as the first indication information; if the number of the second
space binding information bits is not greater than the first preset threshold value, the second space
binding information is used as the second indication information, and otherwise time binding is
performed on the second space binding information, so as to obtain the second time binding
information, and the second time binding information is used as the second indication information.

For example, if the number of the feedback information bitsis not greater than 4 bits, these bits
are directly fed back, and otherwise space binding is performed on the feedback information of
each subframe. If the total number of the feedback information bits after space binding is not
greater than 4 bits, these feedback information bits after space binding are directly fed back.
Otherwise, time binding is further performed on a cell where the number of feedback information
bits after space binding is greater than 2, so that the number of bits fed back by each cell is not
greater than 2.

In the embodiment of the present invention, the second preset threshold value is twice as large
asthefirst preset threshold value.

In the embodiment of the present invention, the feedback information includes ACK or NACK,
the first preset threshold value is 2, and the second preset threshold value is accordingly 4.

For example, ACK or NACK to be sent by the primary cell and that by the secondary cell are
separately processed, so that the primary cell and the secondary cell feed back a maximum of 2 bits.
When the number of ACK or NACK bits of acell is greater than 2, a space binding method is used
to perform compression to obtain space binding information. If the space binding information needs
further compression, time binding may be further performed on the space binding information. For
example, the number of bits fed back by the primary cell and the secondary cell may be fixed at 2,
so as to permanently use a 4-bit channel selection mapping table for the two cellsto feed back 4 bits.
Optionally, when the number of ACK or NACK bitsis greater than or equal to 2, 2 bits are fed back,
and otherwise bits are sent according to the actual number of ACK or NACK bits that need to be
sent.

In 220, the mapping information of the first indication information and the second indication
information is sent in the uplink subframe based on the channel sel ection mapping table.

For example, when the primary cell and the secondary cell have atotal of 4 bits of indication
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information (containing the first indication information and the second indication information) that
needs to be fed back, the foregoing channel selection mapping table Table 3 may be adopted. When
the primary cell and the secondary cell have atotal of another number of indication information that
needs to be fed back, a corresponding channel selection mapping table may be adopted to send the
mapping information of the first indication information and the second indication information in the
uplink channel.

In 220, the mapping information of the first indication information and the second indication
information is sent in the uplink subframe based on physical uplink shared channel format 3.

For example, when N cells are configured for a UE, that is, a primary cell and a plurality of
secondary cells, indication information that does not exceed 2N bits may be sent in the uplink
subframe based on physical uplink shared channel format 3.

In 220, the mapping information of the first indication information and the second indication
information may be sent in the uplink subframe by using a feedback information channel implicitly
assigned for the downlink subframein a physical downlink control channel.

Optionaly, in 220, the mapping information of the first indication information and the second
indication information may be sent in the uplink subframe by using a feedback information channel
indicated by a feedback information resource indicator ARI in the physical downlink control
channel.

For example, if an implicit feedback information channel is assigned for a subframe that sends
PDCCH according to the method in LTE release 8, the implicitly assigned feedback information
channel is used, and otherwise an ARI is used to dynamically indicate the feedback information
channel. A base station uses high-layer signaling to configure 2 groups of feedback information
channels for a UE, and each group contains 2" feedback information channels. The ARI in the
PDCCH of each subframeis only used to dynamically select afeedback information channel from a
group of 2" feedback information channels to assign it to the UE.

Embodiment 2

FIG 3 isaschematic flow chart of a method for implementing hybrid automatic repeat request
according to Embodiment 2 of the present invention. A base station executes the method in FIG. 3,
which corresponds to the method in FIG. 2, and here detailed description is properly omitted.

310. Receive mapping information of first indication information and second indication
information sent by a user equipment in a same uplink subframe of a primary cell, where the first
indication information is used to indicate first feedback information of each downlink subframe of

the primary cell that needs to be sent in the uplink subframe, and the second indication information
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is used to indicate second feedback information of each downlink subframe of a secondary cell that
needs to be sent in the uplink subframe.

320. Determine the first indication information and the second indication information
according to the mapping information.

For example, the base station can receive bits bO and bl in the uplink subframe by using blind
channel detection, and can obtain the first indication information and the second indication
information according to the foregoing channel selection mapping table Table 3.

330. Determine the first feedback information according to the first indication information, and
determine the second feedback information according to the second indication information, where
an uplink and downlink configuration adopted by the primary cell is different from that adopted by
the secondary cell.

In 330, when the number of first feedback information bits is not greater than a first preset
threshold value, the first indication information is used as the first feedback information;
aternatively, when the number of the first feedback information bits is less than the first preset
threshold value, filled information is removed from the first indication information to determine the
first feedback information.

For example, the base station can learn the number of the first feedback information bits
according to each downlink subframe that is in the primary cell and sends downlink data (for
example, PDSCH) to a UE. For example, the base station learns the number of downlink subframes
that in each cell and whose feedback information is sent in an uplink subframe of the primary cell
and a MIMO transmission mode (that is, the PDSCH of each downlink subframe has one or two
code words, and the feedback information of each code word is 1 bit) configured for each cell.
Therefore, the base station can obtain the number of the feedback information bits of each cell that
needs to be sent in an uplink subframe of the primary cell. For example, still referring to FIG. 1A,
the base station sends a PDSCH to the UE by using a downlink subframe 4 of the primary cell. The
base station learns that the UE has the feedback information of a downlink subframe of the primary
cell that needs to be sent in an uplink subframe 8 of the primary cell. If the PDSCH of each
downlink subframe has one code word, the base station learns that the primary cell has one bit of
feedback information in total that needs to be sent in the downlink subframe 8 of the primary cell.
Because the same filling rule and the first preset threshold value are configured for the base station
and the UE in advance, corresponding to the filling performed on the UE, when the number of the
first feedback information bits of the base station is less than the first preset threshold value (for
example, 2 bits), the operation of removing filled information may be performed on the first

indication information to determine the first feedback information. For example, if the filling rule
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specifies that filled information of 1 bit is filled after the feedback information, the base station
removes the filled information to determine the one bit of feedback information that needs to be fed
back by the primary cell.

In 330, when the number of the first feedback information bits is greater than the first preset
threshold value, areverse operation of time binding and/or areverse operation of space binding may
be performed on the first indication information to determine the first feedback information.

For example, when the number of the first feedback information bits is greater than the first
preset threshold value, the number of first space binding information bits obtained after the UE
performs space binding on the first feedback information is calculated. When the number of the first
space binding information bits is not greater than the first preset threshold value, the first indication
information is used as first space binding information, and the reverse operation of space binding is
performed on the first space binding information to determine the first feedback information;
alternatively, when the number of the first space binding information bitsis less than the first preset
threshold value, remove the filling for the first indication information to obtain the first space
binding information, and the reverse operation of space binding is performed on the first space
binding information to determine the first feedback information. Also, when the number of the first
space binding information bits is greater than the first preset threshold value, the reverse operation
of time binding (for example, search the foregoing time binding table) is performed on the first
indication information to obtain the first space binding information, and the reverse operation of
space binding is performed on the first space binding information to determine the first feedback
information.

In 330, when the number of second feedback information bitsis not greater than the first preset
threshold value, the second indication information is used as the second feedback information;
aternatively, when the number of the second feedback information bits is less than the first preset
threshold value, the filled information is removed from the first indication information to determine
the second feedback information.

In 330, when the number of the second feedback information bits is greater than the first preset
threshold value, the reverse operation of time binding and/or reverse operation of space binding is
performed on the second indication information to determine the second feedback information.

For example, when the number of the second feedback information bits is greater than the first
preset threshold value, the number of the second space binding information bits obtained after the
UE performs space binding on the second feedback information is calculated. When the number of
the second space binding information bits is not greater than the first preset threshold value, the
second indication information is used as the second space binding information, and the reverse

17



10

15

20

25

30

operation of space binding is performed on the second space binding information to determine the
second feedback information; alternatively, when the number of the second space binding
information bits is less than the first preset threshold value, the filling for the second indication
information is removed to obtain the second space binding information, and the reverse operation of
space binding is performed on the second space binding information to determine the second
feedback information. When the number of the second space binding information bits is greater
than the first preset threshold value, the reverse operation of time binding (for example, search the
foregoing time binding table) is performed on the second indication information to obtain the
second space binding information, and the reverse operation of space binding is performed on the
second space binding information to determine the second feedback information.

In 330, when the sum of the number of the first feedback information bits and the number of
the second feedback information bits is not greater than a second preset threshold value, the first
indication information is used as the first feedback information, and the second indication
information is used as the second feedback information, where the second preset threshold value is
twice as large as the first preset threshold value.

In 330, when the sum of the number of the first indication information bits and the number of
the second indication information bits is greater than the second preset threshold value, the reverse
operation of space binding and/or reverse operation of time binding is performed on the first
indication information to determine the first feedback information, and the reverse operation of
space binding and/or reverse operation of time binding is performed on the second indication
information to determine the second feedback information.

For example, when the sum of the number of the first feedback information bits and the
number of the second feedback information bits is greater than the second preset threshold value,
the number of the first space binding information bits and the number of the second space binding
information bits obtained after the UE performs space binding on the first feedback information and
the second feedback information are separately calculated. When the sum of the number of the first
space binding information bits and the number of the second space binding information bits is not
greater than the second preset threshold value, the first indication information and the second
indication information are used as the first space binding information and the second space binding
information respectively, and the reverse operation is performed on the first space binding
information and the second space binding information to determine the first feedback information
and the second feedback information respectively. When the sum of the number of the first space
binding information bits and the number of the second space binding information bitsis greater than

the second preset threshold value, the reverse operation of time binding is separately performed on
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the first indication information and the second indication information to obtain the first space
binding information and the second space binding information, and the reverse operation of space
binding is separately performed on the first space binding information and the second space binding
information to obtain the first feedback information and the second feedback information.

In 330, the first indication information and the second indication information are determined
according to the mapping information based on the channel selection mapping table.

Optionally, as another embodiment, in 330, the first indication information and the second
indication information are determined according to the mapping information based on physica
uplink shared channel format 3.

Embodiment 3

FIG 4 is aschematic flow chart of a method for implementing hybrid automatic repeat request
according to Embodiment 3 of the present invention. A UE executes the method in FIG. 4.

410. Perform filling on feedback information for a primary cell and/or a secondary cell whose
feedback information needs to be sent in a same uplink subframe of the primary cell, so that the
primary cell and the secondary cell both have feedback information corresponding to the first
number of downlink subframesto send in the uplink subframe.

For example, the embodiment of the present invention can process the feedback information of
each cell by adopting a consistent method according to the maximum value, that is, max (M1, M2),
of the actual number of subframes of the primary cell and that of the secondary cell whose feedback
information needs to be sent in a same uplink subframe of a primary cell, where the actual number
of subframes of the primary cell whose feedback information needs to be sent in the uplink
subframe is M1, the actual number of subframes of the secondary cell whose feedback information
needs to be sent is M2, or the actual number of subframes of the primary cell whose feedback
information needs to be sent in the uplink subframe may also be M2, and the actual number of
subframes of secondary cells whose feedback information needs to be sent is M1. For example, the
first number may be M2, or also be greater than M2. For example, the feedback information of each
cell may be processed according to a defined size of a binding window in the method where a
timing relationship of feedback information is configured, or the feedback information of each cell
may also be processed according to the defined binding window in the method where a timing
relationship of feedback information is configured and according to the maximum vaue of the
actual number of downlink subframes of each cell whose feedback information needs to be sent in
this bundling window. In this embodiment, the size of a binding window may be greater than M2.

420. Determine first indication information used to indicate feedback information of each
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downlink subframe of the primary cell that needs to be sent in the uplink subframe and second
indication information used to indicate feedback information of each downlink subframe of the
secondary cell that needs to be sent in the uplink subframe according to the feedback information
corresponding to the first number of downlink subframes of the primary cell and the secondary cell.

For example, space binding and/or time binding is performed on the feedback information of
the first number of downlink subframes of the primary cell and the secondary cell, so as to obtain
the first indication information and the second indication information.

430. Send mapping information of the first indication information and the second indication
information in the uplink subframe, where an uplink and downlink configuration adopted by the
primary cell is different from that adopted by the secondary cell.

For example, similar to 220, the base station receives the mapping information of the first
indication information and the second indication information in the uplink subframe, and the UE
sends the mapping information of the first indication information and the second indication
information in the uplink subframe.

In the embodiment of the present invention, filling can be performed on feedback information
for each cell whose feedback information needs to be sent in an uplink subframe of the primary cell,
so that the feedback information of each cell may also be processed by adopting a consistent
method, so as to implement sending feedback information when cells have different uplink and
downlink configurations.

In the embodiment of the present invention, the first number equals the maximum value of the
number of downlink subframes of the primary cell and the secondary cell whose feedback
information needs to be sent in the uplink subframe.

In the embodiment of the present invention, when the set of the downlink subframes of the
primary cell whose feedback information needs to be sent in the uplink subframe is K1, the set of
downlink subframes of the secondary cell whose feedback information needs to be sent in the
uplink subframe is K2, and the set K1 is a subset of the set K2, in 410, the feedback information of
the subframes that belong to the set K2 and do not belong to the set K1 in the primary cell is set to
discontinuous transmission information (Discontinuous Transmission, DTX). When the set of
downlink subframes of the secondary cell whose feedback information needs to be sent in the
uplink subframe is K1, the set of the downlink subframes of the primary cell whose feedback
information needs to be sent in the uplink subframe is K2, and the set K1 is a subset of the set K2,
in 410, the feedback information of the subframes that belong to the set K2 and do not belong to the
set K1 in the secondary cell may be set to discontinuous transmission information DTX.

In the embodiment of the present invention, the first number is the size of a binding window in
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the configured timing relationship of feedback information, the first number is greater than the
number of downlink subframes of the primary cell whose feedback information needs to be sent in
the uplink subframe, and the first number is greater than the number of downlink subframes of the
secondary cell whose feedback information needs to be sent in the uplink subframe. In 310,
feedback information may be filled for the primary cell and the secondary cell whose feedback
information needs to be sent in the uplink subframe.

Optionaly, in 410, the feedback information of cellsto fill feedback information in the primary
cell and the secondary cell is sorted. When the first feedback information in the feedback
information of the cell to fill feedback information is acknowledgment information ACK, a piece of
acknowledgment information is filled before the first feedback information, so as to determine the
feedback information after filling; aternatively, when the first feedback information is negative
acknowledgment information NACK or discontinuous transmission information DTX, a piece of
DTX is filled before the first feedback information, so as to determine the feedback information
after filling.

It should be noted that when a semi-statically scheduled service exists, the feedback
information channel indicated by the physical control channel whose downlink assignment index
DAI equals 1 is used as the first feedback information channel for sending the feedback information
after filling, and the semi-statically scheduled feedback information channel is used as the second
feedback information channel for sending the feedback information after filling. When a
semi-statically scheduled service does not exist, the feedback information channel indicated by the
physical control channel whose downlink assignment index equals 2 is used as the first feedback
information channel for sending the feedback information after filling, and the feedback
information channel indicated by the physical control channel whose downlink assignment index
equals 1 is used as the second feedback information channel for sending the feedback information
after filling.

It should be noted that in 420, space binding processing and/or time binding processing may be
performed on the feedback information corresponding to the first number of downlink subframes of
the primary cell and the secondary cell, so as to determine the first indication information and the
second indication information.

It should be noted that in 430, the mapping information of the first indication information and
the second indication information is sent in the uplink subframe based on the channel selection
mapping table; aternatively, the mapping information of the first indication information and the
second indication information is sent in the uplink subframe based on physical uplink shared

channdl format 3.
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Embodiment 4

FIG 5 isaschematic flow chart of a method for implementing hybrid automatic repeat request
according to Embodiment 4 of the present invention. A base station executes the method in FIG. 5.

510. Receive mapping information of first indication information and second indication
information in a same uplink subframe of a primary cell.

520. Obtain the first indication information and the second indication information according to
the mapping information.

For example, the base station can receive bits b0 and bl in the uplink subframe by using blind
channel detection, and can obtain the first indication information and the second indication
information according to the foregoing channel selection mapping table Table 3.

530. Determine feedback information corresponding to the first number of downlink
subframes of the primary cell according to the first indication information, and determine feedback
information corresponding to the first number of downlink subframes of a secondary cell according
to the second indication information.

For example, a reverse operation of time binding and/or reverse operation of space binding
may be performed on the first indication information to determine the feedback information
corresponding to the first number of downlink subframes of the primary cell, and the reverse
operation of time binding and/or reverse operation of space binding may be performed on the
second indication information to determine the feedback information corresponding to the first
number of downlink subframes of the secondary cell.

540. Remove filled information from the feedback information corresponding to the first
number of downlink subframes of the primary cell according to the number of feedback information
bits of the primary cell that needs to be sent in the uplink subframe and the first number, so as to
determine the feedback information of the primary cell that needs to be sent in the uplink subframe,
and/or remove filled information from the feedback information corresponding to the first number
of downlink subframes of the secondary cell according to the number of feedback information bits
of the secondary cell that needs to be sent in the uplink subframe and the first number, so as to
determine the feedback information of the secondary cell that needs to be sent in the uplink
subframe.

In the embodiment of the present invention, filling can be performed on feedback information
for each cell whose feedback information needs to be sent in an uplink subframe of the primary cell,
so that the feedback information of each cell may be processed by adopting a consistent method, so
as to implement sending feedback information when cells have different uplink and downlink
configurations. On the base station side, the method corresponding to a termina is executed to
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determine that the user equipment sends feedback information in an uplink subframe of the primary
cell.

In the embodiment of the present invention, the first number equals the maximum value of the
number of downlink subframes of the primary cell and the secondary cell whose feedback
information needs to be sent in the uplink subframe.

In the embodiment of the present invention, the first number is the size of a binding window in
a configured timing relationship of feedback information, the first number is greater than the
number of downlink subframes of the primary cell whose feedback information needs to be sent in
the uplink subframe, and the first number is greater than the number of downlink subframes of the
secondary cell whose feedback information needs to be sent in the uplink subframe.

In 520, the first indication information and the second indication information are determined
based on a channel sel ection mapping table according to the mapping information.

Optionaly, in 520, the first indication information and the second indication information are
determined according to the mapping information based on physical uplink shared channel format
3.

Embodiment 5

FIG 6 is a schematic flow chart of a process of implementing hybrid automatic repeat request
according to Embodiment 5 of the present invention. Embodiment 5 provides more details for one
or more steps in the methods in Embodiment 1 to Embodiment 4.

In the embodiment of the present invention, the feedback information of the downlink
subframe that is of each cell and sent in an uplink subframe can be separately processed, so that
each cell eventually needs to feed back a maximum of two bits of indication information. Here, it is
set that the two bits of indication information that a cell eventually feeds back are x0, x1, which
may directly correspond to feedback information of a PDSCH, or may also be information obtained
by using compression or binding operation (for example, space binding or time binding) processing
on the feedback information of each PDSCH.

610. Determine whether the number of feedback information bits of each cell that needs to be
sent in a same uplink subframe of a primary cell exceeds afirst preset threshold value (for example,
2 bits).

The maximum number of the feedback information bits of the cell that needs to be sent can be
determined according to the number of downlink subframes of the cell whose feedback information
is sent in the uplink subframe and whether a MIMO (Multiple-Input Multiple-Output,

multiple-input multiple-output) transmission mode is configured for the cell. For example, when the
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number of downlink subframesis 2 and a MIMO transmission mode is configured for the cell (that
is, a PDSCH of each downlink subframe has two code words), the maximum number of the
feedback information bits of the cell that needs to be sent in the uplink subframeis 4.

620. If the number of the feedback information bits sent in the uplink subframe of the cell is
not greater than 2 hits, it is unnecessary to use the method for performing binding on feedback
information, and directly feed back these feedback information bits, or when the number of the
feedback information bits sent in the uplink subframe is less than 2 bits, perform filling on the
feedback information before sending.

For example, when the number of subframes of the cell whose feedback information needs to
be sent in the uplink subframe is 2, and each subframe needs to feed back only one bit of feedback
information, that is, a MIMO transmission mode is not adopted, the two bits xO and x1 can be
directly obtained. When the number of downlink subframes of the cell whose feedback information
needs to be sent in the uplink subframe is 1 and the downlink subframe of the cell needs to feed
back two bits of feedback information, two bits x0 and x1 to be fed back may aso be directly
obtained, which sequentially correspond to two code words of the PDSCH in the downlink
subframe. When the number of subframes of the cell whose feedback information needs to be sent
in the uplink subframeis 1 and the subframe needs to send only one bit of feedback information, the
bit of the feedback information may be directly mapped into the bit x0 to be fed back, at the same
timeanidle bit x1 isfilled, and the idle bit may be mapped into DTX, so as to obtain two bits to be
fed back. Optionally, the cell may also feed back only a bit xO without adding an idle bit x1. In
addition, depending on the adopted timing method of feedback information, it might occur that
feedback information of any downlink subframe of a cell does not need to be fed back in an uplink
subframe. At this time, two idle bits x0 and x1 can be permanently added to obtain two bits to be
fed back. The idle bits may be mapped into DTX. Optionally, the cell may also feedback no
information. Optionally, based on the transmission mode configured for the cell, if a downlink
subframe needs to feed back two bits of feedback information, two idle bits xO and x1 are filled to
obtain two bits to be fed back. If a downlink subframe needs to feed back one bit of feedback
information, only oneidle bit x0 isfilled to obtain one bit to be fed back.

630. If the number of the feedback information bits of the cell sent in the uplink subframe is
greater than 2 bits, perform space binding on the feedback information of each downlink subframe.
Specifically, when each downlink subframe needs to feed back two bits of feedback information,
perform an AND operation on the feedback information of two code words of the PDSCH of a same
downlink subframe. For example, bound ACK is obtained only when the two pieces of feedback
information are both ACK, and otherwise, bound NACK/DTX is obtained.
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640. Determine whether the number of space binding information bits obtained after the cell
performs space binding on each downlink subframe exceeds the target 2 bits.

650. If the number of the space binding information bits obtained after space binding equals 2,
that is, the number of subframes of a cell whose feedback information needs to be sent in an uplink
subframe is 2, and each subframe needs to send two bits of feedback information, map the two bits
of space binding information into indication information x0 and x1 respectively.

660. If the number of the space binding information bits is till greater than 2, that is, the
number of subframes of the cell whose feedback information needs to be sent in the uplink
subframe is greater than 2, further perform time binding on the space binding information. For
example, when the number of downlink subframes whose feedback information needs to be sent is
3 or 4, adopt the mapping methods in Table 1 and Table 2 to map the two bits after time binding into
indication information x0 and x1 respectively.

After 610 to 660 are executed on each cell, the indication information x0 and x1 that each cell
eventually feeds back in the uplink subframe is not greater than two bits, so as to use a channel
selection mapping table similar to Table 3 to send ACK or NACK information.

When a channel selection method is adopted, the number of bits fed back by each cell may be
fixed at 2, so as to permanently use a 4-bit channel selection mapping table for two cells to feed
back 4 bits. Optionally, the number of the feedback information bits may also be determined
according to the actual number of the feedback information bits of each cell that need to be sent, so
that the total number of the feedback information bits the two cells that need to be sent is not
constant.

When the foregoing feedback information is sent, a backup feedback information channel
needs to be correspondingly assigned to each bit to be fed back. When a feedback information
channel needs to be assigned to a subframe, for a primary cell or a secondary cell where
cross-carrier scheduling is adopted, a feedback information channel may be implicitly obtained
according to a PDCCH that schedules the subframe; for a secondary cell where non-cross-carrier
scheduling is adopted, a feedback information channel may be obtained according to an ARI (ACK
or NACK Resource Indicator, ACK or NACK resource indicator) in the PDCCH. When two
feedback information channels need to be assigned to a subframe, for a primary cell or a secondary
cell where cross-carrier scheduling is adopted, two feedback information channels may be
implicitly obtained according to the PDCCH that schedules the subframe; for a secondary cell
where non-cross-carrier scheduling is adopted, two feedback information channels can be obtained
according to the ARI in the PDCCH.

When each cell permanently feeds back 2 bits, if the number of subframes of a cell whose

25



10

15

20

25

30

feedback information needs to be sent in an uplink subframe is 1 and the subframe needs to feed
back only one feedback information bit, for a primary cell or a secondary cell where cross-carrier
scheduling is adopted, a feedback information channel may be implicitly obtained according to the
PDCCH that schedules the subframe. For a secondary cell where non-cross-carrier scheduling is
adopted, a feedback information channel is obtained according to the ARI in the PDCCH. The
channel selection method ensures that a feedback information channel corresponding to an idle bit
is not selected, so as not to assign a feedback information channel of an idle bit. Optionally, a
feedback information channel corresponding to an idle bit may also be assigned by adopting other
methods. However, the feedback information channel is practicaly not used. If feedback
information of any downlink subframe of a cell does not need to be fed back in an uplink subframe,
that is, the two bits x0 and x1 are both idle bits. The channel selection method ensures that feedback
information channels corresponding to the two idle bits are not selected, and therefore the feedback
information channels corresponding to the bits x0 and x1 are practically not assigned. Optionally, if
the feedback information channels corresponding to x0 and x1 are assigned by adopting other
methods, the two feedback information channels are practically not used either.

When each cell permanently feeds back 2 bits, the two bits x0 and x1 of the primary cell are
sequentially mapped to bits HARQ-ACK (0) and HARQ-ACK (1). Two backup feedback
information channels are sequentialy mapped to backup channels nPUCCH_0 and nPUCCH_1.
The two bits x0 and x1 of the secondary cell are sequentially mapped to bits HARQ-ACK (2) and
HARQ-ACK (3), and two backup feedback information channels are sequentially mapped to
backup channels nPUCCH_2 and nPUCCH_3, so that the method based on channel selection
method can be used to feed back 4 bits of information HARQ-ACK (0), HARQ-ACK (1),
HARQ-ACK (2), and HARQ-ACK (3) by using four channels nPUCCH_0O, nPUCCH_1,
NPUCCH_2, and nPUCCH_3. For example, the channel selection mapping table shown in Table 3
can be used, or other mapping tables may be used, which is not limited in the present invention.

For the method of determining the number of feedback bits according to the actual number of
feedback information bits of each cell that need to be fed back, for example, A bits need to be fed
back by a primary cell, B bits need to be fed back by the secondary cell, and here the sum of A and
B isless than or equal to 4, so that feedback bits of the primary cell are sequentially mapped to bits
HARQ-ACK (0), ..., and HARQ-ACK (A-1), and the backup feedback information channels are
sequentially mapped to backup channels nPUCCH_Q, ..., and nPUCCH_ (A-1); feedback bits of the
secondary cell are sequentially mapped to bits HARQ-ACK (A), ..., and HARQ-ACK (A+B-1),
and the backup feedback information channels are sequentially mapped to backup channels
NPUCCH_ (A), ..., and nPUCCH_ (A+B-1). Therefore, the method based on channel selection can
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be used to feed back A+B bits of information HARQ-ACK (0), ..., and HARQ-ACK (A+B-1) by
using A+B channels nPUCCH_O, ..., and nPUCCH_ (A+B-1). For example, the channel selection
mapping table shown in Table 3 may be adopted, or other mapping tables may aso be used, which
isnot limited in the present invention.

In the embodiment of the present invention, feedback information of each cell is processed
according to the actual number of downlink subframes of the feedback information of each cell that
needs to be sent (that is, the size of a binding window). Therefore, the feedback capability of 4 bits
of information in a channel selection method can be fully utilized, so as to maximize downlink

throughput.

Embodiment 6

FIG 7 is a schematic flow chart of a process of implementing hybrid automatic repeat request
according to Embodiment 6 of the present invention. Embodiment 6 provides details for one or
more steps in the methods in Embodiment 1 to Embodiment 4.

In the embodiment of the present invention, the method for processing feedback information is
determined according to the sum of the number of feedback information bits of two cells (a primary
cell and a secondary cell) that need to be fed back in a same uplink subframe. A method based on
channel selection is applicable, so as to support a case where a maximum of 4 bits of information
can be fed back for the two cells, and a method based on PUCCH format 3 is also applicable, so as
to support a case where the number of feedback information bits sent by a UE is 2N, where N
indicates the number of cells configured for the UE.

710. Determine whether the sum of the number of the feedback information bits of the two
cellsthat are sent in the uplink subframe exceeds the target 4 bits.

The maximum number of the feedback information bits of the two cells that need to be sent is
determined according to the number of downlink subframes of the feedback information of each
cell that is sent in the uplink subframe and the number of the feedback information bits that need to
be sent by each downlink subframe. For example, the number of downlink subframes of feedback
information of the primary cell that needs to be sent in the uplink subframe is 2, each downlink
subframe sends 2 bits of feedback information, the number of downlink subframes of the feedback
information of the secondary cell that needs to be sent in the uplink subframe is 1, and each
downlink subframe sends 2 bits of feedback information. Therefore, the sum of the number of the
feedback information bits of the two cells that need to be sent is 6.

720. If the sum of the number of the feedback information bits of the two cells that are sent in

the uplink subframe is not greater than 4 bits, it is unnecessary to use the method for compressing
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feedback information, and directly feed back the bits of feedback information or send the bits of
feedback information after filling is performed on the feedback information.

730. If the sum of the number of the feedback information bits of the two cells that are sent in
the uplink subframe is greater than 4 bits, separately perform space binding on feedback
information of each downlink subframe. Specifically, when each downlink subframe needs to send
two bits of feedback information in the uplink subframe, perform an AND operation on feedback
information of two code words of a PDSCH of a same downlink subframe. For example, when the
two pieces of feedback information are both ACK, bound ACK is obtained, and otherwise bound
NACK/DTX is obtained.

740. Determine whether the sum of the number of space binding feedback information bits of
the two cells that are obtained after space binding is performed on the two cells exceeds the target 4
bits.

750. If the number of the space binding feedback information bits of the two cells is not
greater than 4 bits, feed back the space binding information bits in the uplink subframe.

760. If the number of space binding information bits of two cells is till greater than 4, further
perform time binding in a cell where the number of the space binding information bits is greater
than 2, so that the number of bits fed back by each cell is not greater than 2.

When a channel selection method is adopted, a backup feedback information channel needs to
be correspondingly assigned to each bit to be fed back. When a feedback information channel needs
to be assigned to a subframe, for a primary cell or a secondary cell where cross-carrier scheduling is
adopted, a feedback information channel may be implicitly obtained according to a PDCCH that
schedules the subframe; for a secondary cell where non-cross-carrier scheduling is adopted, a
feedback information channel may be obtained according to an ARI in the PDCCH. When two
feedback information channels need to be assigned to a subframe, for a primary cell or a secondary
cell where cross-carrier scheduling is adopted, two feedback information channels may be
implicitly obtained according to the PDCCH that schedules the subframe; for a secondary cell
where non-cross-carrier scheduling is adopted, two feedback information channels are obtained
according to the ARI in the PDCCH.

If feedback information of any downlink subframe of a cell does not need to be fed back in an
uplink subframe, information is not fed back for the cell, so that it is unnecessary to assign a
feedback information channel. Alternatively, according to a transmission mode of the cell, if a
subframe needs to feed back one bit of feedback information, afilling idle bit is sent for the cell. If
a subframe needs to feed back 2 bits of feedback information, two filling idle bits are sent for the
cell. The channel selection method ensures that a feedback information channel corresponding to an
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idle bit is not selected, and therefore a feedback information channel corresponding to an idle bit is
practically not assigned. Optionally, if a feedback information channel corresponding to an idle bit
is assigned by adopting other methods, the two feedback information channels are practically not
used either.

For example, A bits need to be fed back by a primary cell, B bits need to be fed back by the
secondary cell, and here the sum of A and B is less than or equal to 4, so that feedback bits of the
primary cell are sequentialy mapped to bits HARQ-ACK (0), ..., and HARQ-ACK (A-1), and
backup feedback information channels are sequentially mapped to backup channels nPUCCH_0, ...,
and nPUCCH_ (A-1); feedback bits of the secondary cell are sequentially mapped to bits
HARQ-ACK (A), ..., and HARQ-ACK (A+B-1), and backup feedback information channels are
sequentially mapped to backup channels nPUCCH_ (A), ..., and nPUCCH_ (A+B-1), so that the
method based on channel selection can be used to feed back A+B bits of information HARQ-ACK
0), ..., and HARQ-ACK (A+B-1) by using A+B channels nPUCCH_O, ..., and nPUCCH_
(A+B-1). For example, a channel selection mapping table shown in Table 3 may be adopted, or
other mapping tables may also be used, which is not limited in the present invention.

In addition, in Embodiment 1, Embodiment 2, and Embodiment 5, for a primary cell or a
secondary cell where cross-carrier scheduling is adopted, it is assumed that a feedback information
channel implicitly mapped by a PDCCH exists in the method for assigning a backup feedback
information channel described above. However, according to a timing relationship of feedback
information adopted in a system, a corresponding implicit feedback information channel might not
exist according to the method for assigning an implicit feedback information channel defined in
LTE release 8. For example, for the timing method shown in FIG 1B, athough the primary cell
adopts an uplink and downlink configuration 1, the feedback timing of feedback information of
each downlink subframe is determined according to the timing relationship of feedback information
of areference uplink and downlink configuration 2. According to this timing relationship, feedback
information of a downlink subframe 9 is sent in an uplink subframe 7. However, according to the
method of LTE release 8, an implicit feedback information channel is not assigned to the downlink
subframe 9 in the subframe 7, and practicaly the implicit feedback information channel of the
downlink subframe 9 is assigned in the subframe 3 in LTE release 8.

Therefore, a new method needs to be adopted to assign a feedback information channel to a
primary cell or a secondary cell where cross-carrier scheduling is adopted. It is assumed that
according to the timing relationship of feedback information adopted in the system, the feedback
information of a downlink subframe of the primary cell needs to be sent in an uplink subframe.

However, a feedback information channel implicitly assigned to this downlink subframe does not
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exist in the uplink subframe according to the method in LTE release 8.

A method is to add an implicit feedback information channel resource of the downlink
subframe for the uplink subframe, so as to implicitly obtain the assigned feedback information
channel according to the PDCCH of the downlink subframe. The newly assigned implicit feedback
information channels may completely overlap, partially overlap, or do not overlap the feedback
information channels assigned in LTE release 8. Therefore, because an implicit feedback
information channel is also assigned to the downlink subframe, the foregoing method of the present
invention can be directly used.

Another method is to semi-statically configure a plurality of feedback information channels by
adopting high-layer signaling, and dynamically indicate a practically used feedback information
channel by using the ARI in the PDCCH.

According to the number N of ARI bits, a base station can configure 2" groups of feedback
information channels for the UE by adopting high-layer signaling. The number of feedback
information channels contained in each group equals the number of valid feedback information bits
of a cell that need to be fed back in the uplink subframe. Specifically, if the number of subframes
whose feedback information needs to be sent in the uplink subframe is 1, and the subframe needs to
feed back only one feedback information bit, each group contains one feedback information channel.
Otherwise, each group contains 2 feedback information channels. Then, the base station
dynamically indicates currently which group of feedback information channels are practicaly
assigned to the UE by using the ARI in the PDCCH.

Optionally, downlink subframes in a binding window may be processed. If an implicit
feedback information channel is assigned to a subframe that sends a PDCCH according to the
method of LTE release 8, an implicitly assigned feedback information channel is obtained according
to the method of LTE release 8, and otherwise the ARI is used to dynamically indicate the feedback
information channel. Specifically, the base station configures 2 groups of feedback information
channels for the UE by adopting high-layer signaling, and each group contains 2" feedback
information channels. The ARI in the PDCCH of each subframeis only used to dynamically select a
feedback information channel from a group of 2" feedback information channels to assign it to the
UE. For example, the ARI in the PDCCH where a DAI equals 1 dynamically indicates a channel
from the first group of feedback information channels to assign it to the UE. The ARI in the
PDCCH where the DAI equas 2 dynamicaly indicates a channel from the second group of
feedback information channels to assign it to the UE. Alternatively, in the case that feedback
information of two downlink subframesis fed back in an uplink subframe, in a natural sequence of

subframe indexes or a reorganized sequence, the ARI in the PDCCH of the first subframe
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dynamically indicates a channel from the first group of feedback information channels to assign it
to the UE, and the ARI in the PDCCH of the second subframe dynamically indicates a channel from
the second group of feedback information channels to assign it to the UE. If the number of
subframes of a cell whose feedback information needs to be sent in an uplink subframeis 1, and the
subframe needs to feed back two bits of feedback information, the ARI in the PDCCH of the
subframe may be used to dynamically indicate a channel separately from each group of feedback
information channel to assign it to the UE, so as to assign two feedback information channels. If
this method is adopted, when some subframes in the binding window have an implicitly assigned
feedback information channel, and other subframes do not have an implicitly assigned feedback
information channel, an additional feedback information channel may be dynamically assigned only
for downlink subframes that do not have an implicit feedback information channel, thereby
lowering the overheads of the feedback information channel.

In the embodiment of the present invention, feedback information of each cell is processed
according to the practical size of abinding window of each cell, so that the feedback capability of 4
bits of information in a channel selection method can be fully utilized, so as to maximize downlink

throughput.

Embodiment 7

FIG 8 is aschematic flow chart of a process of implementing hybrid automatic repeat request
according to Embodiment 7 of the present invention. Embodiment 7 provides details for one or
more steps in the methods in Embodiment 3 and Embodiment 4.

In the embodiment of the present invention, a subframe of acell (aprimary cell or a secondary
cell) whose feedback information is sent in an uplink subframe of a primary cell may be represented
by adopting a binding window defined in a method for configuring a feedback timing relationship.
The value of the binding window is the number of subframes of the cell whose feedback
information is sent in the uplink subframe. It should be noted that the size of the binding window
may be greater than or equa to the actua number of downlink subframes of the cell whose
feedback information needs to be sent. For example, when the feedback timing relationship of a
same reference uplink and downlink configuration is adopted both for the feedback timing
relationships of the primary cell and the secondary cell, the binding window of the primary cell and
the binding window of the secondary cell whose feedback information is sent in a same uplink
subframe of the primary cell might both be subsets of the binding window determined according to
the feedback timing relationship of the reference uplink and downlink configuration. In the

following embodiment, an example in which the value of the binding window equals the actual
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number of downlink subframes of the cell whose feedback information needs to be sent is used for
description.

810. A UE receives downlink information in a downlink subframe and generates corresponding
feedback information.

For example, the UE receives downlink information in M1 downlink subframes of the primary
cell and generates corresponding feedback information, receives downlink information in M2
downlink subframes of the secondary cell and generates corresponding feedback information, where
the feedback information of M1 downlink subframes in a binding window of the primary cell and
the feedback information of M2 downlink subframes in a binding window of the secondary cell are
sent in asame uplink subframe of the primary cell of carrier aggregation.

820. Compare the number of downlink subframes of each cell whose feedback information is
sent in a same uplink subframe of the primary cell, and determine the maximum value of the
number of downlink subframes of each cell whose feedback information is sent in the uplink
subframe. For example, it is determined through comparison that M2=max (M1, M2).

830. Perform filling on feedback information for a cell where the number of downlink
subframes is not the maximum value, so that all cells have feedback information corresponding to
the same number of downlink subframesthat is sent in the uplink subframe.

For example, the UE add or fill feedback information of M2-M 1 subframes on the basis of the
feedback information of M1 subframes of the primary cell, so as to obtain feedback information of
M2 subframes, so that both the two cells have feedback information of M2 subframes that needs to
be fed back. Here, the filled feedback information may be ACK, NACK or DTX. In other words,
after the feedback information is filled, the values of the binding windows that are of the two cells
and used for sending the feedback information in the uplink subframe are both M2.

Specificaly, the feedback information of M1 subframes of the primary cell may be used as the
feedback information of the first M1 subframes, and M2-M1 pieces of DTX are filled to form
feedback information of M2 subframes to be fed back. Therefore, each cell has M2 subframes
whose feedback information needs to be sent, so that the feedback information of the two cells is
sent according to the method for processing a binding window being M2 in LTE release 10.
Particularly, in the case where M2 equals 1 and M1 equals O, if according to the transmission mode
of a cell where a binding window is M2, 2 bits of feedback information needs to be fed back for
each subframe. The filled DTX practicaly represents that the feedback information of two TBs
(Transport Block, transport block) isDTX.

Optionaly, it is assumed that in an uplink subframe, a subframe set of feedback information of
the primary cell that needs to be sent is labeled as a set K1, and a subframe set of feedback
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information of the secondary cell that needs to be sent islabeled asa set K2. If K1 isasubset of K2,
the feedback information of the subframes that are of the primary cell and belong to the set K2 but
do not belong to the set K1 are permanently set to DTX, so that each cell has M2 subframes whose
feedback information needs to be sent. Then, the feedback information is sent according to the
method for processing a binding window being M2 in LTE release 10.

840. The UE sends the feedback information of each cell in the foregoing uplink subframe
according to a channel selection mapping table that is in LTE release 10 and used to process a
binding window with the size being the foregoing maximum value.

For example, in the uplink subframe, the primary cell needs to feed back feedback information
of 2 subframes, whereas the secondary cell needs to feed back feedback information of 4 subframes,
so that the two cells are processed together according to a method where each cell feeds back
feedback information of 4 subframes, and therefore the method for sending feedback information by
adopting the channel selection mapping table when the size of a binding window is 4 defined in
LTE release 10 can be reused. Specificaly, first, fill feedback information of 2 subframes fed back
in the uplink subframe of the primary cell to obtain feedback information of 4 subframes. Next,
perform space binding on the 4 subframes of the primary cell and the secondary cell to separately
obtain 4 bits of feedback information. Then, perform time binding on the 4 bits of the primary cell
and the secondary cell by using the foregoing table 2 to separately obtain 2 bits of feedback
information. Finally, perform channel selection and mapping by adopting Table 3 and send the
feedback information by using a corresponding channel.

The method in FIG 8 uses an example in which the value of a binding window equals the
actual number of downlink subframes of the cell whose feedback information needs to be sent for
description.

Optionally, the following describes the embodiment of the present invention by using an
example in which the value of the binding window is greater than the actual number of downlink
subframes of the cell whose feedback information needs to be sent.

Depending on the method for defining a timing relationship of a feedback information, it is
possible that alarge binding window is set in an uplink subframe, that is, a subframe of a cell whose
feedback information needs to be sent in the uplink subframe are a subset thereof; alternatively,
subframes of two cells whose feedback information needs to be sent in the uplink subframe are
subsets thereof .

For example, in FIG 1C, the Pcell adopts a configuration O, and the Scell adopts a
configuration 1. However, a system determines a timing relationship of feedback messages
according to a reference uplink and downlink configuration 2. According to the definition of the
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reference uplink and downlink configuration 2 in LTE release 8, feedback information of subframes
9,0, 1, and 3issent in asubframe 7, that is, the size of the binding window is 4. However, only the
subframes 0 and 1 are downlink subframes for the Pcell, and only subframes 9, O, and 1 are
downlink subframes for the Scell, that is, the actual downlink subframes of the cells are subsets of
the binding window defined when the timing relationship of feedback information is determined
according to the reference uplink and downlink configuration 2.

For example, in FIG. 1D, it is assumed that in the method for determining a timing relationship
of feedback information, an uplink and downlink configuration in LTE release 8 is used as a
reference uplink and downlink configuration, And a downlink subframe in the reference uplink and
downlink configuration determines the timing of feedback information according to the reference
uplink and downlink configuration; a subframe that is an uplink subframe in the reference uplink
and downlink configuration but may be a downlink subframe in practical application follows the
timing of the feedback information of the subsequent and closest downlink subframe in the
reference uplink and downlink configuration. For example, when the configuration O is used as the
reference uplink and downlink configuration, it can be defined that subframes 3, 4, and 5 al follow
the timing of the feedback message in the configuration O of the subframe 5, that is, the size of the
binding window is 3 according to the definition of the timing relationship. In FIG 1D, the Pcell
adopts the configuration 0O, the Scell adopts the configuration 1, and the configuration O of the Pcell
is used as the reference uplink and downlink configuration. This is because the Scell practically
adopts the configuration 1, only subframes 4 and 5 are downlink subframes, and the actual number
of downlink subframes that are sent only equals 2.

For the case where the binding window is greater than the actua number of downlink
subframes of the cell whose feedback information needs to be sent, two methods may be adopted
to process feedback information according to the embodiment of the present invention:

A method is to process the feedback information of each cell according to a defined size of a
binding window in the method for configuring a timing relationship of feedback information. For
example, in FIG. 1C, filling is first performed on feedback information of each cell, so that each cell
has feedback information corresponding to 4 downlink subframes to send. According to the method
for processing a binding window that is of the uplink and downlink configuration 2 and whose
sizeis 4, space binding is first performed on each cell. Then, time binding is performed according to
that the size of the binding window is 4, so as to obtain 2 bits of feedback information for each cell.
In another example, in FIG. 1D, the Scell is processed according to the timing relationship where
the configuration O is used as the reference, and the size of a binding window is 3. In this case,

space binding is first performed on each cell, and then time binding is performed according to that
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the size of abinding window is 3, so asto obtain 2 bits of feedback information for each cell.

Another method is to process the feedback information of each cell according to the defined
binding window in the method for configuring the timing relationship of feedback information and
according to the maximum value of the actual number of downlink subframes of each cell whose
feedback information needs to be sent in the binding window. For example, in FIG 1C, the Pcell
has two subframes whose feedback information needs to be sent, and the Scell has 3 subframes
whose feedback information needs to be sent, and therefore space binding may be first performed
on each cell according to the processing method where the size of a binding window is 3. Then,
time binding is performed according to that the size of a binding window is 3, so as to obtain 2 bits
of feedback information for each cell. In another example, in FIG 1D, the Pcell has 1 subframe
whose feedback information needs to be sent, and the Scell has 2 subframes whose feedback
information needs to be sent, and therefore space binding may be performed on each cell according
to the processing method where the size of a binding window is 2, so as to obtain 2 bits of feedback
information for each cell.

In addition, in the time binding method shown in Table 2, to maximize the difference in an
occurrence probability of repeatedly mapping two event when the base station sends data of 4
subframes, repeat mapping of states "A, D, D, D" and "A, A, A, A" exists. The occurrence of the
event "A, D, D, D" depends on that the UE correctly receives first data and discards the last 3
PDCCHs. Therefore, the occurrence probability of the event is very low. When the base station
schedules only data less than 4 (for example, 3) subframes, the event "A, A, A, A" becomes
impossible. Therefore, at this time the UE can report only the event "A, D, D, D", the occurrence of
which depends on that the UE correctly receives the first data and discards the subsequent other
PDCCHs (for example, the last 2). Thisis still avery low probability event, which contributes very
little to the downlink throughpui.

It is assumed that the actual number of subframes of the primary cell whose feedback
information needs to be sent is M1, and the actual number of subframes of the secondary cell whose
feedback information needs to be sent is M2. To keep the generality, it is assumed that M1 is less
than M2. When M2 equals 4 and M1<M2, according to the foregoing analysis, a mapping method
of Table 2 can be directly used for a cell where the size of abinding window is M1. As the UE can
report only the event "A, D, D, D", the performance is declined. In the embodiment of the present
invention, a solution idea is to avoid the reporting of the event "A, D, D, D" as much as possible.
Specificaly, M1 pieces of feedback information of the cell where the size of a binding window is
M1 are sorted, that is, according to the method in LTE release 10, if an SPS (semi-persistent

scheduling, semi-persistent scheduling) service exists, the feedback information of the SPSis first
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fed back, and next other feedback information is sequentially arranged according to the sequence of
the DAI. When the SPS service does not exist, the feedback information is sequentially arranged
directly according to the sequence of the DAI. When the first feedback information is ACK, a piece
of ACK isfilled before the M1 pieces of feedback information of the cell. When the first feedback
information is NACK/DTX, apiece of DTX isfilled before the M1 pieces of feedback information
of the cell. Then, DTX is added after the M1+1 pieces of feedback information to obtain M2 pieces
of feedback information. Based on the mapping table of Table 2, a valid mapping method obtained
a this time is shown in Table 4, where HARQ-ACK (0) is the filled feedback information. The
column on the left side is a feedback state that may occur in the method, and the column on the
right side is two bits of feedback information mapped corresponding to the mapping table of Table
3.

Table4
HARQ-ACK (0), HARQ-ACK (1), HARQ-ACK (2), HARQ-ACK (3) M apped 2 bits
‘AA A, N/D’ A A
‘A,A,N/D, any’ N/D, A
‘ACAAA A, N/D
‘D, any, any, any’ D, N/D

Correspondingly, for the method based on channel selection, the resource assignment of
feedback information channels is aso adjusted to that, if an SPS service exists, the feedback
information channel of the PDCCH indication where the DAI equals 1 is used as a first feedback
information channel, and the feedback information channel of the SPSis used as a second feedback
information channel; if an SPS service does not exist, the feedback information channel of the
PDCCH indication where the DAI equals 2 is used as a first feedback information channel, and the
feedback information channel of the PDCCH indication where the DAI equals 1 is used as a second
feedback information channel.

In the embodiment of the present invention, the feedback information is processed by adopting
the same method for two cells, and the channel selection mapping table where the size of a binding
window is 1, 2, 3, and 4 defined in LTE release 10 can be reused, thereby lowering the complexity
of standardization. In addition, the method in the foregoing Table 4 is adopted, thereby reducing the
impact on the downlink throughput.

It should be noted that, in the description of Embodiment 5, Embodiment 6, and Embodiment
7, a UE executes the method. The UE executes the foregoing method, which is equivalent to that
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encoding operations are performed on the feedback information. A person skilled in the art should
understand that on the side of a base station, decoding operations corresponding to the foregoing
encoding operations also need to be executed to determine the actual feedback information of the
UE that needs to be sent according to the received mapping information of the feedback information.
The specific decoding process corresponds to the foregoing encoding process, which is not
elaborated here.

The foregoing describes the methods for implementing hybrid automatic repeat request
according to the embodiments of the present invention. In the following, a corresponding user
equipment, base station, and system as well as a corresponding storage medium and computer
program product are described with reference to FIG. 9 to FIG. 12 respectively.

Embodiment 8

FIG 9 is a schematic structural diagram of a user equipment 900 according to Embodiment 8
of the present invention. The user equipment 900 includes: a processor 910 and a sender 920.

The processor 910 is configured to determine first indication information and second
indication information separately according to feedback information of each downlink subframe of
a primary cell and that of a secondary cell that need to be sent in a same uplink subframe of the
primary cell, where the first indication information is used to indicate first feedback information of
each downlink subframe of the primary cell that needs to be sent in the uplink subframe, and the
second indication information is used to indicate second feedback information of each downlink
subframe of the secondary cell that needs to be sent in the uplink subframe.

The sender 920 is configured to send mapping information of the first indication information
and the second indication information in the uplink subframe, where an uplink and downlink
configuration adopted by the primary cell is different from that adopted by the secondary cell.

In the embodiment of the present invention, feedback information sent in a same uplink
subframe of the primary cell and by a plurality of cells adopting different uplink and downlink
configurations can be separately processed, and the processed feedback information is sent in the
uplink subframe, so as to implement sending feedback information when the cells have different
uplink and downlink configurations.

The processor 910 is configured to: when the number of first feedback information bits is not
greater than a first preset threshold value, use the first feedback information as the first indication
information, or when the number of the first feedback information bits is less than the first preset
threshold value, perform filling on the first feedback information, so that the number of the
feedback information bits after filling equals the first preset threshold value, and use the feedback
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information after filling as the first indication information.

The processor 910 is configured to: when the number of the first feedback information bits is
greater than the first preset threshold value, perform space binding on the first feedback information,
so as to obtain first space binding information. The processor 910 is configured to: when the
number of the first space binding information bitsis not greater than the first preset threshold value,
use the first space binding information as the first indication information; aternatively, when the
number of the first space binding information bits is less than the first preset threshold value,
perform filling on the first space binding information, so that the number of the first space binding
information bits after filling equals the first preset threshold value, and use the first space binding
information after filling as the first indication information. The processor 910 is configured to:
when the number of the first space binding information bits is greater than the first preset threshold
value, perform time binding on the first space binding information, so as to obtain first time binding
information, and use the first time binding information as the first indication information.

The processor 910 is configured to: when the number of second feedback information bits is
not greater than the first preset threshold value, use the second feedback information as the second
indication information, or when the number of the second feedback information bits is less than the
first preset threshold value, perform filling on the second feedback information, so that the number
of the feedback information bits after filling equals the first preset threshold value, and use the
feedback information after filling as the second indication information.

The processor 910 is configured to: when the number of the second feedback information bits
is greater than the first preset threshold value, perform space binding on the second feedback
information, so as to obtain second space binding information. The processor 910 is configured to:
when the number of the second space binding information bits is not greater than the first preset
threshold value, use the second space binding information as the second indication information;
aternatively, when the number of the second space binding information bits is less than the first
preset threshold value, perform filling on the second space binding information, so that the number
of the second space binding information bits after filling equals the first preset threshold value, and
use the second space binding information after filling as the second indication information. The
processor 910 is configured to: when the number of the second space binding information bits is
greater than the first preset threshold value, perform time binding on the second space binding
information, so as to obtain second time binding information, and use the second time binding
information as the second indication information.

Optionally, as a supplement or an exception, the processor 910 is configured to: when the sum
of the number of the first feedback information bits and the number of the second feedback
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information bits is not greater than a second preset threshold value, use the first feedback
information as the first indication information, and use the second feedback information as the
second indication information.

Optionally, as a supplement or an exception, the processor 910 is configured to: when the sum
of the number of the first feedback information bits and the number of the second feedback
information bitsis greater than the second preset threshold value, perform space binding on the first
feedback information to obtain the first space binding information, and perform space binding on
the second feedback information to obtain second space binding information. The processor 910 is
configured to: when the sum of the number of the first space binding information bits and the
number of the second space binding information bits is not greater than the second preset threshold
value, use the first space binding information as the first indication information, and use the second
space binding information as the second indication information. The processor 910 is configured to:
when the sum of the number of the first space binding information bits and the number of the
second space binding information bits is greater than the second preset threshold value, if the
number of the first space binding information bitsis not greater than the first preset threshold value,
the processor 910 is configured to use the first space binding information as the first indication
information, and otherwise the processor 910 is configured to perform time binding on the first
space binding information to obtain the first time binding information, and use the first time binding
information as the first indication information; if the number of the second space binding
information bits is not greater than the first preset threshold value, the processor 910 is configured
to use the second space binding information as the second indication information, and otherwise the
processor 910 is configured to perform time binding on the second space binding information, so as
to obtain the second time binding information, and use the second time binding information as the
second indication information, where the second preset threshold value is twice as large as the first
preset threshold value.

It should be noted that the feedback information includes ACK or NACK, and the first preset
threshold valueis 2.

The sender 920 sends the indication information in the uplink subframe based on a channel
selection mapping table or sends the mapping information of the first indication information and the
second indication information in the uplink subframe based on physical uplink shared channel
format 3.

The sender 920 can send the mapping information of the first indication information and the
second indication information in the uplink subframe by using a feedback information channel

implicitly assigned to the downlink subframe in a physical downlink control channel or send the
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mapping information of the first indication information and the second indication information in the
uplink subframe by using a feedback information channel indicated by a feedback information
resource indicator in the physical downlink control channel.

For the operations executed by hardware or a combination of hardware and corresponding
software of the user equipment 900, refer to 210 and 220 in the foregoing method in Embodiment 1,
which is not elaborated here to avoid repetition.

In addition, a computer readable media (or medium) is further provided, which includes
computer readable instructions that execute, when being run, the following operations. the
operations of 210 and 220 in the foregoing method in Embodiment 1.

It should be noted that the feedback information includes ACK or NACK, and the first preset
threshold valueis 2.

The sending mapping information of the first indication information and the second indication
information in the uplink subframe includes: sending the mapping information of the first indication
information and the second indication information in the uplink subframe based on the channel
selection mapping table; or, sending the mapping information of the first indication information and
the second indication information in the uplink subframe based on physical uplink shared channel
format 3.

The mapping information of the first indication information and the second indication
information is sent in the uplink subframe by using a feedback information channel implicitly
assigned to each downlink subframe in the physical downlink control channel. Alternatively, the
mapping information of the first indication information and the second indication information is
sent in the uplink subframe by using the feedback information channel indicated by the feedback
information resource indicator in the physical downlink control channel.

In addition, a computer program product is further provided, which includes the foregoing

computer readable medium.

Embodiment 9

FIG 10 is a schematic structural diagram of a base station 1000 according to Embodiment 9 of
the present invention. The base station 1000 includes: a processor 1010 and areceiver 1020.

The receiver 1020 is configured to receive mapping information of first indication information
and second indication information sent by a user equipment in a same uplink subframe of a primary
cell, where the first indication information is used to indicate first feedback information of each
downlink subframe of the primary cell that needs to be sent in the uplink subframe, and the second

indication information is used to indicate second feedback information of each downlink subframe
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of asecondary cell that needs to be sent in the uplink subframe.

The processor 1010 is configured to determine the first indication information and the second
indication information according to the mapping information, determine the first feedback
information according to the first indication information, and determine the second feedback
information according to the second indication information, where an uplink and downlink
configuration adopted by the primary cell is different from that adopted by the secondary cell.

In Embodiment 9 of the present invention, feedback information sent in a same uplink
subframe of a primary cell and by a plurality of cells adopting different uplink and downlink
configurations can be separately processed, and the processed feedback information is sent in the
uplink subframe, so as to implement sending feedback information when the cells have different
uplink and downlink configurations.

Optionally, as a supplement or an exception, the processor 1010 is configured to: when the
number of first feedback information bits is not greater than a first preset threshold value, use the
first indication information as the first feedback information, or when the number of the first
feedback information bits is less than the first preset threshold value, remove filled information
from the first indication information to determine the first feedback information.

The processor 1010 is configured to: when the number of the first feedback information bitsis
greater than the first preset threshold value, perform a reverse operation of time binding and/or
reverse operation of space binding on the first indication information to determine the first feedback
information.

The processor 1010 is configured to: when the number of second feedback information bitsis
not greater than the first preset threshold value, use the second indication information as the second
feedback information, or when the number of the second feedback information bits is less than the
first preset threshold value, remove the filled information from the first indication information to
determine the second feedback information.

The processor 1010 is configured to: when the number of the second feedback information bits
Is greater than the first preset threshold value, perform the reverse operation of time binding and/or
reverse operation of space binding on the second indication information to determine the second
feedback information.

The processor 1010 is configured to: when the sum of the number of the first feedback
information bits and the number of the second feedback information bits is not greater than a
second preset threshold value, use the first indication information as the first feedback information,
and use the second indication information as the second feedback information, where the second
preset threshold value istwice as large as the first preset threshold value.

41



10

15

20

25

30

The processor 1010 is configured to: when the sum of the number of the first indication
information bits and the number of the second indication information bits is greater than the second
preset threshold value, perform the reverse operation of space binding and/or reverse operation of
time binding on the first indication information to determine the first feedback information, and
perform the reverse operation of space binding and/or reverse operation of time binding on the
second indication information to determine the second feedback information.

It should be noted that: the feedback information includes ACK or NACK, and the first preset
threshold valueis 2.

The receiver 1020 receives the indication information in the uplink subframe based on a
channel selection mapping table or receives mapping information of the first indication information
and the second indication information in the uplink subframe based on physical uplink shared
channel format 3.

The receiver 1020 can receive the mapping information of the first indication information and
the second indication information in the uplink subframe by using a feedback information channel
implicitly assigned to the downlink subframe in a physical downlink control channel or receive the
mapping information of the first indication information and the second indication information in the
uplink subframe by using a feedback information channel indicated by a feedback information
resource indicator in the physical downlink control channel.

For the operations executed by hardware or a combination of hardware and corresponding
software of the base station 1000, refer to 310, 320, and 330 in the foregoing method in
Embodiment 2, which is not elaborated here to avoid repetition.

In addition, a computer readable media (or medium) is further provided, which includes
computer readable instructions that execute, when being run, the following operations. the
operations of 310, 320, and 330 in the foregoing method in Embodiment 2.

It should be noted that the feedback information includes ACK or NACK, and the first preset
threshold valueis 2.

The determining the first indication information and the second indication information
according to the mapping information includes. determining the first indication information and the
second indication information based on the channel selection mapping table and according to the
mapping information; and determining the first indication information and the second indication
information according to the mapping information and based on physical uplink shared channel
format 3.

In addition, a computer program product is further provided, which includes the foregoing

computer readable medium.
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Embodiment 10

FIG 11 is a schematic structura diagram of a user equipment 1100 according to Embodiment
10 of the present invention. The user equipment 1100 includes. a processor 1110 and a sender 1120.

The processor 1110 is configured to perform filling on feedback information for a primary cell
and/or a secondary cell whose feedback information needs to be sent in a same uplink subframe of
the primary cell, so that the primary cell and the secondary cell both have feedback information
corresponding to the first number of downlink subframes to send in the uplink subframe; and
determine the first indication information used to indicate the feedback information of each
downlink subframe of the primary cell that needs to be sent in the uplink subframe and second
indication information used to indicate feedback information of each downlink subframe of the
secondary cell that needs to be sent in the uplink subframe according to the feedback information
corresponding to the first number of downlink subframes of the primary cell and the secondary cell.

The sender 1120 is configured to send mapping information of the first indication information
and the second indication information in the uplink subframe, where an uplink and downlink
configuration adopted by the primary cell is different from that adopted by the secondary cell.

In the embodiment of the present invention, filling can be performed on feedback information
for each cell that needs to send feedback information in an uplink subframe of the primary cell, so
that the feedback information of each cell may also be processed by adopting a consistent method,
so as to implement sending feedback information when cells have different uplink and downlink
configurations.

Optionally, as a supplement or an exception, the first number equals the maximum value of the
number of downlink subframes of the primary cell and the secondary cell whose feedback
information needs to be sent in the uplink subframe, in which the number of downlink subframes of
the primary cell in the primary cell and the secondary cell whose feedback information is sent in the
uplink subframe is not the maximum value.

Optionally, as a supplement or an exception, the first number is the size of a binding window
in the configured timing relationship of feedback information, the first number is greater than the
number of downlink subframes of the primary cell whose feedback information needs to be sent in
the uplink subframe, and the first number is greater than the number of downlink subframes of the
secondary cell whose feedback information needs to be sent in the uplink subframe, and the
processor 1110 is configured to perform filling in feedback information for the primary cell and the
secondary cell whose feedback information needs to be sent in the uplink subframe.

Optionally, as a supplement or an exception, the processor 1110 is configured to sort the
feedback information of the cell that is in the primary cell and the secondary cell whose feedback
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information is to be filled; when the first feedback information in the feedback information of the
cell whose feedback information is to be filled is acknowledgment information, fill a piece of
acknowledgment information before the first feedback information, so as to determine the feedback
information after filling; or when the first feedback information is negative acknowledgment
information or discontinuous transmission information, fill a piece of discontinuous transmission
information before the first feedback information, so as to determine the feedback information after
filling.

Optionally, as a supplement or an exception, the sender 1120 is configured to: when a
semi-statically scheduled service exists, use the feedback information channel indicated by the
physical control channel whose downlink assignment index equals 1 as the first feedback
information channel for sending the feedback information after filling, and use the feedback
information channel of the semi-statically scheduled as the second feedback information channel for
sending the feedback information after filling; when a semi-statically scheduled service does not
exist, use the feedback information channel indicated by the physical control channel whose
downlink assignment index equals 2 as the first feedback information channel for sending the
feedback information after filling, and use the feedback information channel indicated by the
physical control channel whose downlink assignment index equals 1 as the second feedback
information channel for sending the feedback information after filling.

For the operations and functions executed by hardware or a combination of hardware and
corresponding software in the user equipment 1100, refer to 410, 420, and 430 in the foregoing
method in Embodiment 3, which is not elaborated here to avoid repetition.

In addition, a computer readable media (or medium) is further provided, which includes
computer readable instructions that execute, when being run, the following operations. the
operations of 410, 420, and 430 in the foregoing method in Embodiment 3.

In addition, a computer program product is further provided, which includes the foregoing

computer readable medium.

Embodiment 11

FIG 12 is a schematic structural diagram of a base station 1200 according to Embodiment 11
of the present invention. The base station 1200 includes. a processor 1210 and areceiver 1220.

The receiver 1220 is configured to receive mapping information of first indication information
and second indication information in a same uplink subframe of aprimary cell.

The processor 1210 is configured to obtain the first indication information and the second

indication information according to the mapping information; determine feedback information

44



10

15

20

25

30

corresponding to the first number of downlink subframes of the primary cell according to the first
indication information, determine feedback information corresponding to the first number of
downlink subframes of a secondary cell according to the second indication information, and remove
filled information from the feedback information corresponding to the first number of downlink
subframes of the primary cell according to the number of feedback information bits of the primary
cell that needs to be sent in the uplink subframe and the first number, so as to determine the
feedback information of the primary cell that needs to be sent in the uplink subframe, and/or
remove filled information from the feedback information corresponding to the first number of
downlink subframes of the secondary cell according to the number of feedback information bits of
the secondary cell that needs to be sent in the uplink subframe and the first number, so as to
determine the feedback information of the secondary cell that needs to be sent in the uplink
subframe.

In the embodiment of the present invention, filling can be performed on feedback information
for each cell that needs to send feedback information in an uplink subframe of the primary cell, so
that the feedback information of each cell may also be processed by adopting a consistent method,
so as to implement sending feedback information when cells have different uplink and downlink
configurations.

In the embodiment of the present invention, the first number equals the maximum value of the
number of downlink subframes of the primary cell and the secondary cell whose feedback
information needs to be sent in the uplink subframe.

Optionally, as a supplement or an exception, the first number is the size of a binding window
in the configured timing relationship of feedback information, the first number is greater than the
number of downlink subframes of the primary cell whose feedback information needs to be sent in
the uplink subframe, and the first number is greater than the number of downlink subframes of the
secondary cell whose feedback information needs to be sent in the uplink subframe.

Optionally, as a supplement or an exception, the processor 1210 is configured to sort the
feedback information of the cell in the primary cell and the secondary cell whose feedback
information is to be filled; when the first feedback information in the feedback information of the
cell whose feedback information is to be filled is acknowledgment information, fill a piece of
acknowledgment information before the first feedback information, so as to determine the feedback
information after filling; or when the first feedback information is negative acknowledgment
information or discontinuous transmission information, fill a piece of discontinuous transmission
information before the first feedback information, so as to determine the feedback information after

filling.
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Optionally, as a supplement or an exception, the receiver 1220 uses, when a semi-statically
scheduled service exists, the feedback information channel indicated by the physical control
channel whose downlink assignment index equals 1 as the first feedback information channel for
sending the feedback information after filling, and uses the semi-statically scheduled feedback
information channel as the second feedback information channel for receiving the feedback
information after filling; when a semi-statically scheduled service does not exist, uses the feedback
information channel indicated by the physical control channel whose downlink assignment index
equals 2 as the first feedback information channel for receiving the feedback information after
filling, and uses the feedback information channel indicated by the physical control channel whose
downlink assignment index equals 1 as the second feedback information channel for receiving the
feedback information after filling.

For the operations executed by hardware or a combination of hardware and corresponding
software in the base station 1200, refer to 510, 520, and 530 in the foregoing method in
Embodiment 4, which is not elaborated here to avoid repetition.

In addition, a computer readable media (or medium) is further provided, which includes
computer readable instructions that execute, when being run, the following operations. the
operations of 510, 520, and 530 in the foregoing method in Embodiment 3.

In addition, a computer program product is further provided, which includes the foregoing

computer readable medium.

Embodiment 12

Embodiment 12 provides a communications system, which includes the user equipment 900 in
Embodiment 8 and the base station 1000 in Embodiment 9. As an option or exception, Embodiment
12 further provides another communications system, which includes the user equipment 1100 in
Embodiment 10 and the base station 1200 in Embodiment 11.

It should be noted that "first" and "second” mentioned in all the embodiments of the present
invention are only used for differentiation rather than to represent the meanings in terms of time
sequence or sizes. In addition, the indication information (including the first indication information
and the second indication information) mentioned in the embodiments of the present invention may
be severa pieces of feedback information of each downlink subframe of a primary cell or a
secondary cell that needs to be sent in a same uplink subframe of the primary cell (for example, two
pieces of feedback information, ACK, ACK), may further be severa bits obtained after space
binding and/or time binding is performed on the feedback information of each downlink subframe

of the primary cell or the secondary cell that needs to be sent in a same uplink subframe of the
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primary cell (for example, two bits, A, A). The mapping information of the first indication
information and the second indication information mentioned in the embodiments of the present
invention is severa bits obtained according to the first indication information and the second
indication information based on a channel selection mapping table or based in physical uplink
shared channel format 3 or based on other mapping rules (for example, two bits, 1, 1).

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, or a combination of computer software and electronic
hardware. 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.

Persons skilled in the art can clearly understand that, for convenience and simplicity of
description, the specific work process of the systems, devices, and units described above can be
referred to the corresponding process in the aforementioned method embodiments, which are no
longer repeated here.

In the embodiments provided by the present application, it should be understood that the
systems, devices, and methods disclosed may be implemented in other forms. For example, the
device embodiments described above are merely exemplary. For example, the division of unitsis
merely logical functional division, and there are other division forms in rea application. For
example, multiple units or components may be combined or be integrated to another system, or
some features may be ignored or not be executed. In another aspect, the coupling, direct coupling,
or communication connection there between which is displayed or discussed may be indirect
coupling or communication connection of interfaces, devices, or units, and may be electrical,
mechanical, or in other forms.

Units described as separate components may be or may not be physically separated.
Components shown as units may be or may not be physical units, that is, may be integrated or
distributed to a plurality of network units. Some or all of the modules may be selected to achieve
the objective of the solution of the embodiment according to actual demands.

In addition, the functiona units in the embodiments of the present invention may either be
integrated in one device or unit, or each be a separate physical unit; alternatively, two or more of the
units are integrated in one device or unit.

If implemented in the form of software functional units and sold or used as an independent

product, the functions may aso be stored in a computer readable storage medium. Based on this, the
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above technical solution or the part that makes contributions to the prior art can be substantially
embodied in the form of a software product. The computer software product may be stored in a
storage medium and contain several instructions to instruct computer equipment (for example, a
personal computer, a server, or network equipment) to perform all or a part of the steps of the
method described in the embodiments of the present invention. The storage medium may be any
medium that is capable of storing program codes, such as a USB flash drive, aremovable hard disk,
a Read-Only Memory (ROM, Read-Only Memory), a RAM (RAM, Random Access Memory), a
magnetic disk or an optical disc.

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 variation 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 clams.
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CLAIMS

1 A method for implementing hybrid automatic repeat request, comprising:

receiving (810) downlink information in M1 downlink subframes of the primary
cell and generating corresponding feedback information, and receiving downlink
information in M2 downlink subframes of the secondary cell and generating corresponding
feedback information, wherein the feedback information of M1 downlink subframes of the
primary cell and the feedback information of M2 downlink subframes of the secondary cell
are sent in a uplink subframe of the primary cell , wherein an uplink and downlink
configuration adopted by the primary cell is different from an uplink and downlink
configuration adopted by the secondary cell;

comparing (820) numbers of downlink subframes of the primary and secondary
cells whose feedback information is sent in the uplink subframe of the primary cell;

determining (820) the maximum value of the numbers of downlink subframes of
the primary and secondary cells whose feedback information is sent in the uplink
subframe;

performing (830) filling on feedback information for a cell where the number of
downlink subframes whose feedback information is sent in the uplink subframe of the
primary cell is not the maximum value, so that the primary and secondary cells have
feedback information corresponding to the same number of downlink subframes that is
sent in the uplink subframe; and

sending, in the uplink subframe of the primary cell, the feedback information of the

primary cell and the feedback information of the secondary cell.

2. The method according to clam 1, the sending the feedback information of the
primary cell and the feedback information of the secondary cell comprises:

sending the feedback information of the primary cell and the feedback information
of the secondary cell in the uplink subframe of the primary cell according to a channel
selection mapping table that isin LTE release 10 and used to process a binding window

with the size being the maximum value.

3. The method according to claim 1 or 2, the performing filling comprises:
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if M1 is smaller than M2, filling M2-M1 pieces of Discontinuous Transmission,
DTX, in the feedback information of the primary cell; or

if M2 is smaller than M1, filling M1-M2 pieces of Discontinuous Transmission,
DTX, in the feedback information of the secondary cell.

4. The method according to claim 1 or 2, the filled feedback information comprises

Discontinuous Transmission, DTX.

5. An user equipment, comprising a processor and a transmitter, wherein:

the processor is configured to:

receive downlink information in M1 downlink subframes of the primary cell and
generate corresponding feedback information, and receive downlink information in M2
downlink subframes of the secondary cell and generate corresponding feedback
information, wherein the feedback information of M1 downlink subframes of the primary
cell and the feedback information of M2 downlink subframes of the secondary cell are sent
in a uplink subframe of the primary cell , wherein an uplink and downlink configuration
adopted by the primary cell is different from an uplink and downlink configuration
adopted by the secondary cell;

compare numbers of downlink subframes of the primary and secondary cells whose
feedback information is sent in the uplink subframe of the primary cell;

determine the maximum value of the numbers of downlink subframes of the
primary and secondary cells whose feedback information is sent in the uplink subframe;

perform filling on feedback information for a cell where the number of downlink
subframes whose feedback information is sent in the uplink subframe of the primary cell is
not the maximum value, so that the primary and secondary cells have feedback
information corresponding to the same number of downlink subframes that is sent in the
uplink subframe; and

the transmitter is configured to send, in the uplink subframe of the primary cell, the
feedback information of the primary cell and the feedback information of the secondary
cell.

6. The user equipment according to claim 5, the transmitter is configured to send the
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feedback information of the primary cell and the feedback information of the secondary
cell by:

sending the feedback information of the primary cell and the feedback information
of the secondary cell in the uplink subframe of the primary cell according to a channel
selection mapping table that isin LTE release 10 and used to process a binding window

with the size being the maximum value.

7. The user equipment according to clam 5 or 6, the transmitter is configured to
perform the filling by:

if M1 is smaller than M2, filling M2-M1 pieces of Discontinuous Transmission,
DTX, in the feedback information of the primary cell; or

if M2 is smaller than M1, filling M1-M2 pieces of Discontinuous Transmission,
DTX, in the feedback information of the secondary cell.

8. The user equipment according to clam 5 or 6, the filled feedback information
comprises Discontinuous Transmission, DTX.
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