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(54) RESPONSE INDICATION METHOD FOR DATA TRANSMISSION AND RELEVANT DEVICE

(57) Embodiments of the present invention disclose
an acknowledgement indication method for data trans-
mission and a related device. The method includes: de-
tecting, by a base station, whether each user equipment
UE in an acknowledgement group transmits data, to ob-
tain a detection result; generating, by the base station,
an acknowledgement indication message according to
the detection result, where the acknowledgement indica-
tion message is used to indicate a flag bit status corre-
sponding to each UE in the acknowledgement group, the
flag bit status includes a first state or a second state, the
first state is used to indicate that the base station finds

data, and the second state is used to indicate that the
base station does not find data; and sending, by the base
station, the acknowledgement indication message. Ac-
cording to the embodiments of the present invention, the
base station can simultaneously feed back an acknowl-
edgement indication message to a plurality of UE in an
acknowledgement group, so that the UE learns, in time,
whether data transmitted by the UE is found by the base
station. In this way, a problem that the UE has transmitted
data but the base station misses detecting the data and
does not feed back an acknowledgement indication mes-
sage can be resolved.
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Description

TECHNICAL FIELD

[0001] The present invention relates to the field of com-
munications technologies, and in particular, to an ac-
knowledgement indication method for data transmission
and a related device.

BACKGROUND

[0002] In an LTE (Long Term Evolution, Long Term
Evolution) system, uplink data of user equipment UE (Us-
er Equipment) is scheduled by using PDCCH (Physical
Downlink Control Channel, physical downlink control
channel) signaling of a base station. The base station is
clear about whether the UE needs to transmit data at any
moment. Regardless of whether the base station misses
detecting or incorrectly detects data transmitted by the
UE, the base station feeds back a negative acknowledge-
ment message to the UE on an acknowledgement re-
source corresponding to the UE. However, in a conten-
tion-based transmission manner, uplink data transmis-
sion by the UE is an indefinite event for the base station.
When the base station misses detecting uplink data
transmitted by the UE, the base station considers that
the UE has not transmitted the data, and therefore, the
base station does not feed back an acknowledgement
message on the acknowledgement resource corre-
sponding to the UE. Consequently, erroneous determin-
ing of an uplink data transmission situation is caused.

SUMMARY

[0003] Embodiments of the present invention disclose
an acknowledgement indication method for data trans-
mission and a relate device, to resolve a problem that
UE has transmitted data but a base station misses de-
tecting the data and does not feed back an acknowledge-
ment indication message.
[0004] A first aspect of the embodiments of the present
invention discloses an acknowledgement indication
method for data transmission, including:

detecting, by a base station, whether each user
equipment UE in an acknowledgement group trans-
mits data, to obtain a detection result, where the ac-
knowledgement group includes each UE whose data
is to be detected by the base station;
generating, by the base station, a first-level acknowl-
edgement indication message according to the de-
tection result, where the first-level acknowledgement
indication message is used to indicate a flag bit sta-
tus corresponding to each UE in the acknowledge-
ment group, the flag bit status includes a first state
or a second state, the first state is used to indicate
that the base station finds data, and the second state
is used to indicate that the base station does not find

data; and
sending, by the base station, the first-level acknowl-
edgement indication message.

[0005] With reference to the first aspect of the embod-
iments of the present invention, in a first possible imple-
mentation of the first aspect of the embodiments of the
present invention, a data length of the first-level acknowl-
edgement indication message is determined by a quan-
tity of the UE in the acknowledgement group.
[0006] With reference to the first aspect of the embod-
iments of the present invention or the first possible im-
plementation of the first aspect, in a second possible im-
plementation of the first aspect of the embodiments of
the present invention, the sending, by the base station,
the first-level acknowledgement indication message in-
cludes:
sending, by the base station, the first-level acknowledge-
ment indication message on a first acknowledgement re-
source corresponding to the acknowledgement group.
[0007] With reference to any one of the first aspect of
the embodiments of the present invention, or the first to
the second possible implementations of the first aspect,
in a third possible implementation of the first aspect of
the embodiments of the present invention, the method
further includes:

when there is target UE in the UE in the acknowl-
edgement group, checking, by the base station, data
transmitted by the target UE, to obtain a check result,
where the target UE is all UE whose flag bit statuses
are the first state;
generating, by the base station, a second-level ac-
knowledgement indication message according to the
check result, where the second-level acknowledge-
ment indication message is used to indicate a type
of acknowledgement feedback information corre-
sponding to the data transmitted by the target UE,
the type of the acknowledgement feedback informa-
tion includes a first type or a second type, the first
type is used to indicate that the data check performed
by the base station succeeds, and the second type
is used to indicate that the data check performed by
the base station fails; and
sending, by the base station, the second-level ac-
knowledgement indication message.

[0008] With reference to third possible implementation
of the first aspect of the embodiments of the present in-
vention, in a fourth possible implementation of the first
aspect of the embodiments of the present invention, the
sending, by the base station, the second-level acknowl-
edgement indication message includes:
sending, by the base station, the second-level acknowl-
edgement indication message on a second acknowl-
edgement resource corresponding to the acknowledge-
ment group.
[0009] With reference to the third possible implemen-
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tation of the first aspect of the embodiments of the present
invention or the fourth possible implementation of the first
aspect, in a fifth possible implementation of the first as-
pect of the embodiments of the present invention, a data
length of the second-level acknowledgement indication
message is determined by a quantity of the target UE.
[0010] With reference to any one of the third to the fifth
possible implementations of the first aspect of the em-
bodiments of the present invention, in a sixth possible
implementation of the first aspect of the embodiments of
the present invention, when the second-level acknowl-
edgement indication message indicates that a type of
acknowledgement feedback information corresponding
to data transmitted by at least one target UE is the second
type, the second-level acknowledgement indication mes-
sage is further used to indicate a check failure status
corresponding to the data transmitted by the at least one
target UE, the check failure status includes a third state
or a fourth state, the third state is used to indicate that a
data check failure is caused by a conflict that is caused
by a low uplink multi-user matching degree, and the fourth
state is used to indicate that the data check failure is
caused by poor data transmission channel quality.
[0011] With reference to any one of the first aspect of
the embodiments of the present invention, or the first to
the sixth possible implementations of the first aspect, in
a seventh possible implementation of the first aspect of
the embodiments of the present invention, before the de-
tecting, by a base station, whether each user equipment
UE in an acknowledgement group transmits data, to ob-
tain a detection result, the method further includes:
sending, by the base station, configuration information
to each user equipment UE in the acknowledgement
group, where the configuration information is used to in-
dicate the acknowledgement group to which each UE
belongs, the quantity of the UE in the acknowledgement
group, and a flag bit corresponding to each UE in the
acknowledgement group.
[0012] A second aspect of the embodiments of the
present invention discloses an acknowledgement indica-
tion method for data transmission, including:

detecting, by a base station, whether each user
equipment UE in an acknowledgement group trans-
mits data, to obtain a detection result, where the ac-
knowledgement group includes each UE whose data
is to be detected by the base station;
generating, by the base station, an acknowledge-
ment indication message according to the detection
result, where the acknowledgement indication mes-
sage is used to indicate an index number corre-
sponding to target UE in the acknowledgement
group, the target UE is at least one UE whose data
is found by the base station in the acknowledgement
group, the index number is a number of the target
UE in the acknowledgement group, and different tar-
get UE in the acknowledgement group correspond
to different index numbers; and

sending, by the base station, the acknowledgement
indication message.

[0013] With reference to the second aspect of the em-
bodiments of the present invention, in a first possible im-
plementation of the second aspect of the embodiments
of the present invention, the sending, by the base station,
the acknowledgement indication message includes:
sending, by the base station, the acknowledgement in-
dication message on an acknowledgement resource cor-
responding to the acknowledgement group.
[0014] With reference to the second aspect of the em-
bodiments of the present invention or the first possible
implementation of the second aspect, in a second pos-
sible implementation of the second aspect of the embod-
iments of the present invention, the acknowledgement
indication message is further used to indicate a flag bit
of the index number corresponding to the target UE, and
before the sending, by the base station, the acknowl-
edgement indication message, the method further in-
cludes:

checking, by the base station, data transmitted by
the target UE, to obtain a check result; and
generating, by the base station according to the
check result, a flag bit status of the index number
corresponding to the target UE, where the flag bit
status of the index number includes a first state or a
second state, the first state is used to indicate that
the data check performed by the base station suc-
ceeds, and the second state is used to indicate that
the data check performed by the base station fails.

[0015] With reference to the second possible imple-
mentation of the second aspect of the embodiments of
the present invention, in a third possible implementation
of the second aspect of the embodiments of the present
invention, when the acknowledgement indication mes-
sage indicates that there is target UE corresponding to
an index number whose flag bit status is the second state,
the acknowledgement indication message is further used
to indicate a check failure status corresponding to data
transmitted by the target UE corresponding to the index
number whose flag bit status is the second state, the
check failure status includes a third state or a fourth state,
the third state is used to indicate that a data check failure
is caused by a conflict that is caused by a low uplink multi-
user matching degree, and the fourth state is used to
indicate that the data check failure is caused by poor data
transmission channel quality.
[0016] With reference to any one of the second aspect
of the embodiments of the present invention, or the first
to the third possible implementations of the second as-
pect, in a fourth possible implementation of the second
aspect of the embodiments of the present invention, a
data length of the acknowledgement indication message
is a preset data length, and a quantity of index numbers
that are indicated by the acknowledgement indication
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message and that are corresponding to target UE in the
acknowledgement group does not exceed the preset da-
ta length.
[0017] With reference to any one of the second aspect
of the embodiments of the present invention, or the first
to the fourth possible implementations of the second as-
pect, in a fifth possible implementation of the second as-
pect of the embodiments of the present invention, before
the detecting, by a base station, whether each user equip-
ment UE in an acknowledgement group transmits data,
to obtain a detection result, the method further includes:
sending, by the base station, configuration information
to each user equipment UE in the acknowledgement
group, where the configuration information is used to in-
dicate the acknowledgement group to which each UE
belongs, a quantity of UE for which the base station pre-
sets a feedback in the acknowledgement group, and an
index number corresponding to each UE in the acknowl-
edgement group.
[0018] A third aspect of the embodiments of the
present invention discloses an acknowledgement indica-
tion method for data transmission, including:

receiving, by user equipment UE after sending data
to a base station, a first-level acknowledgement in-
dication message that is fed back by the base station,
where the first-level acknowledgement indication
message is used to indicate a flag bit status corre-
sponding to each UE in an acknowledgement group
to which the UE belongs, the flag bit status includes
a first state or a second state, the first state is used
to indicate that the base station finds data, the sec-
ond state is used to indicate that the base station
does not find data, and the acknowledgement group
includes each UE whose data is to be detected by
the base station; and
parsing, by the UE, a flag bit status corresponding
to the UE in the acknowledgement group from the
first-level acknowledgement indication message.

[0019] With reference to the third aspect of the embod-
iments of the present invention, in a first possible imple-
mentation of the third aspect of the embodiments of the
present invention, a data length of the first-level acknowl-
edgement indication message is determined by a quan-
tity of the UE in the acknowledgement group.
[0020] With reference to the third aspect of the embod-
iments of the present invention or the first possible im-
plementation of the third aspect, in a second possible
implementation of the third aspect of the embodiments
of the present invention, the method further includes:

when the UE learns, by means of parsing, that the
flag bit status corresponding to the UE in the ac-
knowledgement group is the first state, receiving, by
the UE, a second-level acknowledgement indication
message that is fed back by the base station, where
the second-level acknowledgement indication mes-

sage is used to indicate a type of acknowledgement
feedback information corresponding to data sent by
target UE, the target UE is all UE that are in the ac-
knowledgement group and whose flag bit statuses
are the first state, the type of the acknowledgement
feedback information includes a first type or a second
type, the first type is used to indicate that data check
performed by the base station succeeds, and the
second type is used to indicate that the data check
performed by the base station fails; and
parsing, by the UE from the second-level acknowl-
edgement indication message, a type of acknowl-
edgement feedback information corresponding to
the data sent by the UE.

[0021] With reference to the second possible imple-
mentation of the third aspect of the embodiments of the
present invention, in a third possible implementation of
the third aspect of the embodiments of the present in-
vention, a data length of the second-level acknowledge-
ment indication message is determined by a quantity of
the target UE.
[0022] With reference to the second or the third possi-
ble implementation of the third aspect of the embodi-
ments of the present invention, in a fourth possible im-
plementation of the third aspect of the embodiments of
the present invention, the parsing, by the UE from the
second-level acknowledgement indication message, a
type of acknowledgement feedback information corre-
sponding to the data sent by the UE includes:

collecting, by the UE, statistics about the quantity of
the target UE;
determining, by the UE, a location of the UE in the
target UE, where a location of the UE in the second-
level acknowledgement indication message is deter-
mined by the location of the UE in the target UE; and
parsing, by the UE on the location of the UE in the
second-level acknowledgement indication mes-
sage, the type of the acknowledgement feedback
information corresponding to the data sent by the
UE.

[0023] With reference to any one of the second to the
fourth possible implementations of the third aspect of the
embodiments of the present invention, in a fifth possible
implementation of the third aspect of the embodiments
of the present invention, when the second-level acknowl-
edgement indication message indicates that a type of
acknowledgement feedback information corresponding
to data transmitted by at least one target UE is the second
type, the second-level acknowledgement indication mes-
sage is further used to indicate a check failure status
corresponding to the data sent by the at least one target
UE, the check failure status includes a third state or a
fourth state, the third state is used to indicate that a data
check failure is caused by a conflict that is caused by a
low uplink multi-user matching degree, and the fourth
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state is used to indicate that the data check failure is
caused by poor data transmission channel quality.
[0024] With reference to any one of the second to the
fifth possible implementations of the third aspect of the
embodiments of the present invention, in a sixth possible
implementation of the third aspect of the embodiments
of the present invention, the method further includes:
when the UE learns, by means of parsing, that the type
of the acknowledgement feedback information corre-
sponding to the data sent by the UE is the first type, de-
termining, by the UE, that check performed by the base
station on the data sent by the UE succeeds.
[0025] With reference to any one of the second to the
fifth possible implementations of the third aspect of the
embodiments of the present invention, in a seventh pos-
sible implementation of the third aspect of the embodi-
ments of the present invention, the method further in-
cludes:
when the UE learns, by means of parsing, that the type
of the acknowledgement feedback information corre-
sponding to the data sent by the UE is the second type,
determining, by the UE, that check performed by the base
station on the data sent by the UE fails.
[0026] With reference to the fifth possible implemen-
tation of the third aspect of the embodiments of the
present invention, in an eighth possible implementation
of the third aspect of the embodiments of the present
invention, the method further includes:
when the UE learns, by means of parsing, that the type
of the acknowledgement feedback information corre-
sponding to the data sent by the UE is the second type,
parsing, by the UE from the second-level acknowledge-
ment indication message, a check failure status corre-
sponding to the data sent by the UE.
[0027] With reference to the eighth possible implemen-
tation of the third aspect of the embodiments of the
present invention, in a ninth possible implementation of
the third aspect of the embodiments of the present in-
vention, the method further includes:
when the UE learns, by means of parsing, that the check
failure status corresponding to the data sent by the UE
is the third state, determining, by the UE, that check per-
formed by the base station on the data sent by the UE
fails due to the conflict that is caused by the low uplink
multi-user matching degree.
[0028] With reference to the eighth possible implemen-
tation of the third aspect of the embodiments of the
present invention, in a tenth possible implementation of
the third aspect of the embodiments of the present in-
vention, the method further includes:
when the UE learns, by means of parsing, that the check
failure status corresponding to the data sent by the UE
is the fourth state, determining, by the UE, that check
performed by the base station on the data sent by the
UE fails due to the poor data transmission channel qual-
ity.
[0029] With reference to the third aspect of the embod-
iments of the present invention or the first possible im-

plementation of the third aspect, in an eleventh possible
implementation of the third aspect of the embodiments
of the present invention, the method further includes:
when the UE learns, by means of parsing, that the flag
bit status corresponding to the UE in the acknowledge-
ment group is the second state, determining, by the UE,
that the base station does not find the data sent by the UE.
[0030] With reference to any one of the third aspect of
the embodiments of the present invention, or the first to
the eleventh possible implementations of the third as-
pect, in a twelfth possible implementation of the third as-
pect of the embodiments of the present invention, before
the receiving, by user equipment UE after sending data
to a base station, a first-level acknowledgement indica-
tion message that is fed back by the base station, the
method further includes:
receiving, by the user equipment UE, configuration infor-
mation sent by the base station, where the configuration
information is used to indicate the acknowledgement
group to which the UE belongs, the quantity of the UE in
the acknowledgement group, and a flag bit correspond-
ing to the UE in the acknowledgement group.
[0031] A fourth aspect of the embodiments of the
present invention discloses an acknowledgement indica-
tion method for data transmission, including:

receiving, by user equipment UE after sending data
to a base station, an acknowledgement indication
message that is fed back by the base station, where
the acknowledgement indication message is used
to indicate an index number corresponding to target
UE in an acknowledgement group to which the UE
belongs, the target UE is at least one UE whose data
is found by the base station in the acknowledgement
group, the index number is a number of the target
UE in the acknowledgement group, different target
UE in the acknowledgement group correspond to dif-
ferent index numbers, and the acknowledgement
group includes each UE whose data is to be detected
by the base station; and
parsing, by the UE, the acknowledgement indication
message, to detect whether there is an index number
corresponding to the UE in the acknowledgement
indication message.

[0032] With reference to the fourth aspect of the em-
bodiments of the present invention, in a first possible im-
plementation of the fourth aspect of the embodiments of
the present invention, the acknowledgement indication
message is further used to indicate a flag bit of the index
number corresponding to the target UE, and the method
further includes:
when the UE learns, by means of parsing, that there is
the index number corresponding to the UE in the ac-
knowledgement indication message, parsing, by the UE,
a flag bit status of the index number corresponding to the
UE, where the flag bit status of the index number includes
a first state or a second state, the first state is used to
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indicate that data check performed by the base station
succeeds, and the second state is used to indicate that
the data check performed by the base station fails.
[0033] With reference to the first possible implemen-
tation of the fourth aspect of the embodiments of the
present invention, in a second possible implementation
of the fourth aspect of the embodiments of the present
invention, when the acknowledgement indication mes-
sage indicates that there is target UE corresponding to
an index number whose flag bit status is the second state,
the acknowledgement indication message is further used
to indicate a check failure status corresponding to data
sent by the target UE corresponding to the index number
whose flag bit status is the second state, the check failure
status includes a third state or a fourth state, the third
state is used to indicate that a data check failure is caused
by a conflict that is caused by a low uplink multi-user
matching degree, and the fourth state is used to indicate
that the data check failure is caused by poor data trans-
mission channel quality.
[0034] With reference to the first or the second possible
implementation of the fourth aspect of the embodiments
of the present invention, in a third possible implementa-
tion of the fourth aspect of the embodiments of the
present invention, the method further includes:
when the UE learns, by means of parsing, that the flag
bit status of the index number corresponding to the UE
is the first state, determining, by the UE, that check per-
formed by the base station on the data sent by the UE
succeeds.
[0035] With reference to the first or the second possible
implementation of the fourth aspect of the embodiments
of the present invention, in a fourth possible implemen-
tation of the fourth aspect of the embodiments of the
present invention, the method further includes:
when the UE learns, by means of parsing, that the flag
bit status of the index number corresponding to the UE
is the second state, determining, by the UE, that check
performed by the base station on the data sent by the
UE fails.
[0036] With reference to the second possible imple-
mentation of the fourth aspect of the embodiments of the
present invention, in a fifth possible implementation of
the fourth aspect of the embodiments of the present in-
vention, the method further includes:
when the UE learns, by means of parsing, that the flag
bit status of the index number corresponding to the UE
is the second state, parsing, by the UE from the acknowl-
edgement indication message, a check failure status cor-
responding to the data sent by the UE.
[0037] With reference to the fifth possible implemen-
tation of the fourth aspect of the embodiments of the
present invention, in a sixth possible implementation of
the fourth aspect of the embodiments of the present in-
vention, the method further includes:
when the UE learns, by means of parsing, that the check
failure status corresponding to the data sent by the UE
is the third state, determining, by the UE, that check per-

formed by the base station on the data sent by the UE
fails due to the conflict that is caused by the low uplink
multi-user matching degree.
[0038] With reference to the fifth possible implemen-
tation of the fourth aspect of the embodiments of the
present invention, in a seventh possible implementation
of the fourth aspect of the embodiments of the present
invention, the method further includes:
when the UE learns, by means of parsing, that the check
failure status corresponding to the data sent by the UE
is the fourth state, determining, by the UE, that check
performed by the base station on the data sent by the
UE fails due to the poor data transmission channel qual-
ity.
[0039] With reference to the fourth aspect of the em-
bodiments of the present invention, in an eighth possible
implementation of the fourth aspect of the embodiments
of the present invention, the method further includes:
when the UE learns, by means of parsing, that there is
no index number corresponding to the UE in the acknowl-
edgement indication message, determining, by the UE,
that the base station does not find the data sent by the UE.
[0040] With reference to any one of the fourth aspect
of the embodiments of the present invention, or the first
to the eighth possible implementations of the fourth as-
pect, in a ninth possible implementation of the fourth as-
pect of the embodiments of the present invention, a data
length of the acknowledgement indication message is a
preset data length, and a quantity of index numbers that
are indicated by the acknowledgement indication mes-
sage and that are corresponding to target UE in the ac-
knowledgement group to which the UE belongs does not
exceed the preset data length.
[0041] With reference to any one of the fourth aspect
of the embodiments of the present invention, or the first
to the ninth possible implementations of the fourth as-
pect, in a tenth possible implementation of the fourth as-
pect of the embodiments of the present invention, before
the receiving, by user equipment UE after sending data
to a base station, an acknowledgement indication mes-
sage that is fed back by the base station, the method
further includes:
receiving, by the user equipment UE, configuration infor-
mation sent by the base station, where the configuration
information is used to indicate the acknowledgement
group to which the UE belongs, a quantity of UE for which
the base station presets a feedback in the acknowledge-
ment group, and the index number corresponding to the
UE in the acknowledgement group.
[0042] A fifth aspect of the embodiments of the present
invention discloses a base station, including:

a detection unit, configured to detect whether each
user equipment UE in an acknowledgement group
transmits data, to obtain a detection result, where
the acknowledgement group includes each UE
whose data is to be detected by the base station;
a generation unit, configured to generate a first-level
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acknowledgement indication message according to
the detection result, where the first-level acknowl-
edgement indication message is used to indicate a
flag bit status corresponding to each UE in the ac-
knowledgement group, the flag bit status includes a
first state or a second state, the first state is used to
indicate that the base station finds data, and the sec-
ond state is used to indicate that the base station
does not find data; and
a sending unit, configured to send the first-level ac-
knowledgement indication message.

[0043] With reference to the fifth aspect of the embod-
iments of the present invention, in a first possible imple-
mentation of the fifth aspect of the embodiments of the
present invention, a data length of the first-level acknowl-
edgement indication message is determined by a quan-
tity of the UE in the acknowledgement group.
[0044] With reference to the fifth aspect of the embod-
iments of the present invention or the first possible im-
plementation of the fifth aspect, in a second possible im-
plementation of the fifth aspect of the embodiments of
the present invention, a manner in which the sending unit
sends the first-level acknowledgement indication mes-
sage is specifically:
sending, by the sending unit, the first-level acknowledge-
ment indication message on a first acknowledgement re-
source corresponding to the acknowledgement group.
[0045] With reference to any one of the fifth aspect of
the embodiments of the present invention, or the first to
the second possible implementations of the fifth aspect,
in a third possible implementation of the fifth aspect of
the embodiments of the present invention, the base sta-
tion further includes:

a check unit, configured to: when there is target UE
in the UE in the acknowledgement group, check data
transmitted by the target UE, to obtain a check result,
where the target UE is all UE whose flag bit statuses
are the first state;
the generation unit is further configured to generate
a second-level acknowledgement indication mes-
sage according to the check result, where the sec-
ond-level acknowledgement indication message is
used to indicate a type of acknowledgement feed-
back information corresponding to the data transmit-
ted by the target UE, the type of the acknowledge-
ment feedback information includes a first type or a
second type, the first type is used to indicate that the
data check performed by the base station succeeds,
and the second type is used to indicate that the data
check performed by the base station fails; and
the sending unit is further configured to send the sec-
ond-level acknowledgement indication message.

[0046] With reference to the third possible implemen-
tation of the fifth aspect of the embodiments of the present
invention, in a fourth possible implementation of the fifth

aspect of the embodiments of the present invention, a
manner in which the sending unit sends the second-level
acknowledgement indication message is specifically:
sending, by the sending unit, the second-level acknowl-
edgement indication message on a second acknowl-
edgement resource corresponding to the acknowledge-
ment group.
[0047] With reference to the third possible implemen-
tation of the fifth aspect of the embodiments of the present
invention or the fourth possible implementation of the fifth
aspect, in a fifth possible implementation of the fifth as-
pect of the embodiments of the present invention, a data
length of the second-level acknowledgement indication
message is determined by a quantity of the target UE.
[0048] With reference to any one of the third to the fifth
possible implementations of the fifth aspect of the em-
bodiments of the present invention, in a sixth possible
implementation of the fifth aspect of the embodiments of
the present invention, when the second-level acknowl-
edgement indication message indicates that a type of
acknowledgement feedback information corresponding
to data transmitted by at least one target UE is the second
type, the second-level acknowledgement indication mes-
sage is further used to indicate a check failure status
corresponding to the data transmitted by the at least one
target UE, the check failure status includes a third state
or a fourth state, the third state is used to indicate that a
data check failure is caused by a conflict that is caused
by a low uplink multi-user matching degree, and the fourth
state is used to indicate that the data check failure is
caused by poor data transmission channel quality.
[0049] With reference to any one of the fifth aspect of
the embodiments of the present invention, or the first to
the sixth possible implementations of the fifth aspect, in
a seventh possible implementation of the fifth aspect of
the embodiments of the present invention,
before the detection unit detects whether each user
equipment UE in the acknowledgement group transmits
data, to obtain the detection result, the sending unit is
further configured to send configuration information to
each user equipment UE in the acknowledgement group,
where the configuration information is used to indicate
the acknowledgement group to which each UE belongs,
the quantity of the UE in the acknowledgement group,
and a flag bit corresponding to each UE in the acknowl-
edgement group.
[0050] A sixth aspect of the embodiments of the
present invention discloses a base station, including:

a detection unit, configured to detect whether each
user equipment UE in an acknowledgement group
transmits data, to obtain a detection result, where
the acknowledgement group includes each UE
whose data is to be detected by the base station;
a generation unit, configured to generate an ac-
knowledgement indication message according to the
detection result, where the acknowledgement indi-
cation message is used to indicate an index number
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corresponding to target UE in the acknowledgement
group, the target UE is at least one UE whose data
is found by the base station in the acknowledgement
group, the index number is a number of the target
UE in the acknowledgement group, and different tar-
get UE in the acknowledgement group correspond
to different index numbers; and
a sending unit, configured to send the acknowledge-
ment indication message.

[0051] With reference to the sixth aspect of the em-
bodiments of the present invention, in a first possible im-
plementation of the sixth aspect of the embodiments of
the present invention, a manner in which the sending unit
sends the acknowledgement indication message is spe-
cifically:
sending, by the sending unit, the acknowledgement in-
dication message on an acknowledgement resource cor-
responding to the acknowledgement group.
[0052] With reference to the sixth aspect of the em-
bodiments of the present invention or the first possible
implementation of the sixth aspect, in a second possible
implementation of the sixth aspect of the embodiments
of the present invention, the acknowledgement indication
message is further used to indicate a flag bit of the index
number corresponding to the target UE, and the base
station further includes:

a check unit, configured to: before the sending unit
sends the acknowledgement indication message,
check data transmitted by the target UE, to obtain a
check result; and
the generation unit is further configured to generate,
according to the check result, a flag bit status of the
index number corresponding to the target UE, where
the flag bit status of the index number includes a first
state or a second state, the first state is used to in-
dicate that the data check performed by the base
station succeeds, and the second state is used to
indicate that the data check performed by the base
station fails.

[0053] With reference to the second possible imple-
mentation of the sixth aspect of the embodiments of the
present invention, in a third possible implementation of
the sixth aspect of the embodiments of the present in-
vention, when the acknowledgement indication message
indicates that there is target UE corresponding to an in-
dex number whose flag bit status is the second state, the
acknowledgement indication message is further used to
indicate a check failure status corresponding to data
transmitted by the target UE corresponding to the index
number whose flag bit status is the second state, the
check failure status includes a third state or a fourth state,
the third state is used to indicate that a data check failure
is caused by a conflict that is caused by a low uplink multi-
user matching degree, and the fourth state is used to
indicate that the data check failure is caused by poor data

transmission channel quality.
[0054] With reference to any one of the sixth aspect of
the embodiments of the present invention, or the first to
the third possible implementations of the sixth aspect, in
a fourth possible implementation of the sixth aspect of
the embodiments of the present invention, a data length
of the acknowledgement indication message is a preset
data length, and a quantity of index numbers that are
indicated by the acknowledgement indication message
and that are corresponding to target UE in the acknowl-
edgement group does not exceed the preset data length.
[0055] With reference to any one of the sixth aspect of
the embodiments of the present invention, or the first to
the fourth possible implementations of the sixth aspect,
in a fifth possible implementation of the sixth aspect of
the embodiments of the present invention,
before the detection unit detects whether each user
equipment UE in the acknowledgement group transmits
data, to obtain the detection result, the sending unit is
further configured to send configuration information to
each user equipment UE in the acknowledgement group,
where the configuration information is used to indicate
the acknowledgement group to which each UE belongs,
a quantity of UE for which the base station presets a
feedback in the acknowledgement group, and an index
number corresponding to each UE in the acknowledge-
ment group.
[0056] A seventh aspect of the embodiments of the
present invention discloses user equipment UE, includ-
ing:

a receiving unit, configured to receive, after the UE
sends data to a base station, a first-level acknowl-
edgement indication message that is fed back by the
base station, where the first-level acknowledgement
indication message is used to indicate a flag bit sta-
tus corresponding to each UE in an acknowledge-
ment group to which the UE belongs, the flag bit sta-
tus includes a first state or a second state, the first
state is used to indicate that the base station finds
data, the second state is used to indicate that the
base station does not find data, and the acknowl-
edgement group includes each UE whose data is to
be detected by the base station; and
a first parsing unit, configured to parse a flag bit sta-
tus corresponding to the UE in the acknowledgement
group from the first-level acknowledgement indica-
tion message.

[0057] With reference to the seventh aspect of the em-
bodiments of the present invention, in a first possible im-
plementation of the seventh aspect of the embodiments
of the present invention, a data length of the first-level
acknowledgement indication message is determined by
a quantity of the UE in the acknowledgement group.
[0058] With reference to the seventh aspect of the em-
bodiments of the present invention or the first possible
implementation of the seventh aspect, in a second pos-
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sible implementation of the seventh aspect of the em-
bodiments of the present invention,
the receiving unit is further configured to: when the first
parsing unit learns, by means of parsing, that the flag bit
status corresponding to the UE in the acknowledgement
group is the first state, receive, by the UE, a second-level
acknowledgement indication message that is fed back
by the base station, where the second-level acknowl-
edgement indication message is used to indicate a type
of acknowledgement feedback information correspond-
ing to data sent by target UE, the target UE is all UE that
are in the acknowledgement group and whose flag bit
statuses are the first state, the type of the acknowledge-
ment feedback information includes a first type or a sec-
ond type, the first type is used to indicate that data check
performed by the base station succeeds, and the second
type is used to indicate that the data check performed by
the base station fails; and
the UE further includes:
a second parsing unit, configured to parse, from the sec-
ond-level acknowledgement indication message, a type
of acknowledgement feedback information correspond-
ing to the data sent by the UE.
[0059] With reference to the second possible imple-
mentation of the seventh aspect of the embodiments of
the present invention, in a third possible implementation
of the seventh aspect of the embodiments of the present
invention, a data length of the second-level acknowl-
edgement indication message is determined by a quan-
tity of the target UE.
[0060] With reference to the second or the third possi-
ble implementation of the seventh aspect of the embod-
iments of the present invention, in a fourth possible im-
plementation of the seventh aspect of the embodiments
of the present invention, the second parsing unit includes:

a statistics collection subunit, configured to collect
statistics about the quantity of the target UE;
a determining subunit, configured to determine a lo-
cation of the UE in the target UE, where a location
of the UE in the second-level acknowledgement in-
dication message is determined by the location of
the UE in the target UE; and
a parsing subunit, configured to parse, on the loca-
tion of the UE in the second-level acknowledgement
indication message, the type of the acknowledge-
ment feedback information corresponding to the da-
ta sent by the UE.

[0061] With reference to any one of the second to the
fourth possible implementations of the seventh aspect of
the embodiments of the present invention, in a fifth pos-
sible implementation of the seventh aspect of the em-
bodiments of the present invention, when the second-
level acknowledgement indication message indicates
that a type of acknowledgement feedback information
corresponding to data transmitted by at least one target
UE is the second type, the second-level acknowledge-

ment indication message is further used to indicate a
check failure status corresponding to the data sent by
the at least one target UE, the check failure status in-
cludes a third state or a fourth state, the third state is
used to indicate that a data check failure is caused by a
conflict that is caused by a low uplink multi-user matching
degree, and the fourth state is used to indicate that the
data check failure is caused by poor data transmission
channel quality.
[0062] With reference to any one of the second to the
fifth possible implementations of the seventh aspect of
the embodiments of the present invention, in a sixth pos-
sible implementation of the seventh aspect of the em-
bodiments of the present invention, the UE further in-
cludes:
a first determining unit, configured to: when the second
parsing unit learns, by means of parsing, that the type of
the acknowledgement feedback information correspond-
ing to the data sent by the UE is the first type, determine
that check performed by the base station on the data sent
by the UE succeeds.
[0063] With reference to any one of the second to the
fifth possible implementations of the seventh aspect of
the embodiments of the present invention, in a seventh
possible implementation of the seventh aspect of the em-
bodiments of the present invention, the UE further in-
cludes:
a second determining unit, configured to: when the sec-
ond parsing unit learns, by means of parsing, that the
type of the acknowledgement feedback information cor-
responding to the data sent by the UE is the second type,
determine that check performed by the base station on
the data sent by the UE fails.
[0064] With reference to the fifth possible implemen-
tation of the seventh aspect of the embodiments of the
present invention, in an eighth possible implementation
of the seventh aspect of the embodiments of the present
invention, the UE further includes:
a third parsing unit, configured to: when the second pars-
ing unit learns, by means of parsing, that the type of the
acknowledgement feedback information corresponding
to the data sent by the UE is the second type, parse, from
the second-level acknowledgement indication message,
a check failure status corresponding to the data sent by
the UE.
[0065] With reference to the eighth possible implemen-
tation of the seventh aspect of the embodiments of the
present invention, in a ninth possible implementation of
the seventh aspect of the embodiments of the present
invention, the UE further includes:
a third determining unit, configured to: when the third
parsing unit learns, by means of parsing, that the check
failure status corresponding to the data sent by the UE
is the third state, determine that check performed by the
base station on the data sent by the UE fails due to the
conflict that is caused by the low uplink multi-user match-
ing degree.
[0066] With reference to the eighth possible implemen-
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tation of the seventh aspect of the embodiments of the
present invention, in a tenth possible implementation of
the seventh aspect of the embodiments of the present
invention, the UE further includes:
a fourth determining unit, configured to: when the third
parsing unit learns, by means of parsing, that the check
failure status corresponding to the data sent by the UE
is the fourth state, determine that check performed by
the base station on the data sent by the UE fails due to
the poor data transmission channel quality.
[0067] With reference to the seventh aspect of the em-
bodiments of the present invention or the first possible
implementation of the seventh aspect, in an eleventh
possible implementation of the seventh aspect of the em-
bodiments of the present invention, the UE further in-
cludes:
a fifth determining unit, configured to: when the first pars-
ing unit learns, by means of parsing, that the flag bit status
corresponding to the UE in the acknowledgement group
is the second state, determine that the base station does
not find the data sent by the UE.
[0068] With reference to any one of the seventh aspect
of the embodiments of the present invention, or the first
to the eleventh possible implementations of the seventh
aspect, in a twelfth possible implementation of the sev-
enth aspect of the embodiments of the present invention,
the receiving unit is further configured to: before receiv-
ing, after the UE sends the data to the base station, the
first-level acknowledgement indication message that is
fed back by the base station, receive configuration infor-
mation sent by the base station, where the configuration
information is used to indicate the acknowledgement
group to which the UE belongs, the quantity of the UE in
the acknowledgement group, and a flag bit correspond-
ing to the UE in the acknowledgement group.
[0069] An eighth aspect of the embodiments of the
present invention discloses user equipment UE, includ-
ing:

a receiving unit, configured to: after the UE sends
data to a base station, receive an acknowledgement
indication message that is fed back by the base sta-
tion, where the acknowledgement indication mes-
sage is used to indicate an index number corre-
sponding to target UE in an acknowledgement group
to which the UE belongs, the target UE is at least
one UE whose data is found by the base station in
the acknowledgement group, the index number is a
number of the target UE in the acknowledgement
group, different target UE in the acknowledgement
group correspond to different index numbers, and
the acknowledgement group includes each UE
whose data is to be detected by the base station; and
a first parsing unit, configured to parse the acknowl-
edgement indication message, to detect whether
there is an index number corresponding to the UE
in the acknowledgement indication message.

[0070] With reference to the eighth aspect of the em-
bodiments of the present invention, in a first possible im-
plementation of the eighth aspect of the embodiments of
the present invention, the acknowledgement indication
message is further used to indicate a flag bit of the index
number corresponding to the target UE, and the UE fur-
ther includes:
a second parsing unit, configured to: when the first pars-
ing unit learns, by means of parsing, that there is the
index number corresponding to the UE in the acknowl-
edgement indication message, parse a flag bit status of
the index number corresponding to the UE, where the
flag bit status of the index number includes a first state
or a second state, the first state is used to indicate that
data check performed by the base station succeeds, and
the second state is used to indicate that the data check
performed by the base station fails.
[0071] With reference to the first possible implemen-
tation of the eighth aspect of the embodiments of the
present invention, in a second possible implementation
of the eighth aspect of the embodiments of the present
invention, when the acknowledgement indication mes-
sage indicates that there is target UE corresponding to
an index number whose flag bit status is the second state,
the acknowledgement indication message is further used
to indicate a check failure status corresponding to data
sent by the target UE corresponding to the index number
whose flag bit status is the second state, the check failure
status includes a third state or a fourth state, the third
state is used to indicate that a data check failure is caused
by a conflict that is caused by a low uplink multi-user
matching degree, and the fourth state is used to indicate
that the data check failure is caused by poor data trans-
mission channel quality.
[0072] With reference to the first or the second possible
implementation of the eighth aspect of the embodiments
of the present invention, in a third possible implementa-
tion of the eighth aspect of the embodiments of the
present invention, the UE further includes:
a first determining unit, configured to: when the second
parsing unit learns, by means of parsing, that the flag bit
status of the index number corresponding to the UE is
the first state, determine that check performed by the
base station on the data sent by the UE succeeds.
[0073] With reference to the first or the second possible
implementation of the eighth aspect of the embodiments
of the present invention, in a fourth possible implemen-
tation of the eighth aspect of the embodiments of the
present invention, the UE further includes:
a second determining unit, configured to: when the sec-
ond parsing unit learns, by means of parsing, that the
flag bit status of the index number corresponding to the
UE is the second state, determine that check performed
by the base station on the data sent by the UE fails.
[0074] With reference to the second possible imple-
mentation of the eighth aspect of the embodiments of the
present invention, in a fifth possible implementation of
the eighth aspect of the embodiments of the present in-
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vention, the UE further includes:
a third parsing unit, configured to: when the second pars-
ing unit learns, by means of parsing, that the flag bit status
of the index number corresponding to the UE is the sec-
ond state, parse, from the acknowledgement indication
message, a check failure status corresponding to the da-
ta sent by the UE.
[0075] With reference to the fifth possible implemen-
tation of the eighth aspect of the embodiments of the
present invention, in a sixth possible implementation of
the eighth aspect of the embodiments of the present in-
vention, the UE further includes:
a third determining unit, configured to: when the third
parsing unit learns, by means of parsing, that the check
failure status corresponding to the data sent by the UE
is the third state, determine that check performed by the
base station on the data sent by the UE fails due to the
conflict that is caused by the low uplink multi-user match-
ing degree.
[0076] With reference to the fifth possible implemen-
tation of the eighth aspect of the embodiments of the
present invention, in a seventh possible implementation
of the eighth aspect of the embodiments of the present
invention, the UE further includes:
a fourth determining unit, configured to: when the third
parsing unit learns, by means of parsing, that the check
failure status corresponding to the data sent by the UE
is the fourth state, determine that check performed by
the base station on the data sent by the UE fails due to
the poor data transmission channel quality.
[0077] With reference to the eighth aspect of the em-
bodiments of the present invention, in an eighth possible
implementation of the eighth aspect of the embodiments
of the present invention, the UE further includes:
a fifth determining unit, configured to: when the first pars-
ing unit learns, by means of parsing, that there is no index
number corresponding to the UE in the acknowledge-
ment indication message, determine that the base station
does not find the data sent by the UE.
[0078] With reference to any one of the eighth aspect
of the embodiments of the present invention, or the first
to the eighth possible implementations of the eighth as-
pect, in a ninth possible implementation of the eighth as-
pect of the embodiments of the present invention, a data
length of the acknowledgement indication message is a
preset data length, and a quantity of index numbers that
are indicated by the acknowledgement indication mes-
sage and that are corresponding to target UE in the ac-
knowledgement group to which the UE belongs does not
exceed the preset data length.
[0079] With reference to any one of the eighth aspect
of the embodiments of the present invention, or the first
to the ninth possible implementations of the eighth as-
pect, in a tenth possible implementation of the eighth
aspect of the embodiments of the present invention,
the receiving unit is further configured to: before receiv-
ing, after the UE sends the data to the base station, the
acknowledgement indication message that is fed back

by the base station, receive configuration information
sent by the base station, where the configuration infor-
mation is used to indicate the acknowledgement group
to which the UE belongs, a quantity of UE for which the
base station presets a feedback in the acknowledgement
group, and the index number corresponding to the UE in
the acknowledgement group.
[0080] A ninth aspect of the embodiments of the
present invention discloses a base station, including a
processor, a memory, an output apparatus, and a com-
munications bus, where
the memory is configured to store a program and data;
the communications bus is configured to establish con-
nections and communication between the processor, the
memory, and the output apparatus; and
the processor is configured to invoke the program stored
in the memory, to perform the following steps:

detecting whether each user equipment UE in an
acknowledgement group transmits data, to obtain a
detection result, where the acknowledgement group
includes each UE whose data is to be detected by
the base station;
generating a first-level acknowledgement indication
message according to the detection result, where
the first-level acknowledgement indication message
is used to indicate a flag bit status corresponding to
each UE in the acknowledgement group, the flag bit
status includes a first state or a second state, the
first state is used to indicate that the base station
finds data, and the second state is used to indicate
that the base station does not find data; and
controlling the output apparatus to send the first-level
acknowledgement indication message.

[0081] With reference to the ninth aspect of the em-
bodiments of the present invention, in a first possible im-
plementation of the ninth aspect of the embodiments of
the present invention, a data length of the first-level ac-
knowledgement indication message is determined by a
quantity of the UE in the acknowledgement group.
[0082] With reference to the ninth aspect of the em-
bodiments of the present invention or the first possible
implementation of the ninth aspect, in a second possible
implementation of the ninth aspect of the embodiments
of the present invention, a manner in which the processor
controls the output apparatus to send the first-level ac-
knowledgement indication message is specifically:
controlling the output apparatus to send the first-level
acknowledgement indication message on a first acknowl-
edgement resource corresponding to the acknowledge-
ment group.
[0083] With reference to any one of the ninth aspect
of the embodiments of the present invention, or the first
to the second possible implementations of the ninth as-
pect, in a third possible implementation of the ninth as-
pect of the embodiments of the present invention, the
processor is further configured to invoke the program
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stored in the memory, to perform the following steps:

when there is target UE in the UE in the acknowl-
edgement group, checking data transmitted by the
target UE, to obtain a check result, where the target
UE is all UE whose flag bit statuses are the first state;
generating a second-level acknowledgement indica-
tion message according to the check result, where
the second-level acknowledgement indication mes-
sage is used to indicate a type of acknowledgement
feedback information corresponding to the data
transmitted by the target UE, the type of the acknowl-
edgement feedback information includes a first type
or a second type, the first type is used to indicate
that the data check performed by the base station
succeeds, and the second type is used to indicate
that the data check performed by the base station
fails; and
controlling the output apparatus to send the second-
level acknowledgement indication message.

[0084] With reference to the third possible implemen-
tation of the ninth aspect of the embodiments of the
present invention, in a fourth possible implementation of
the ninth aspect of the embodiments of the present in-
vention, a manner in which the processor controls the
output apparatus to send the second-level acknowledge-
ment indication message is specifically:
controlling the output apparatus to send the second-level
acknowledgement indication message on a second ac-
knowledgement resource corresponding to the acknowl-
edgement group.
[0085] With reference to the third possible implemen-
tation of the ninth aspect of the embodiments of the
present invention or the fourth possible implementation
of the ninth aspect, in a fifth possible implementation of
the ninth aspect of the embodiments of the present in-
vention, a data length of the second-level acknowledge-
ment indication message is determined by a quantity of
the target UE.
[0086] With reference to any one of the third to the fifth
possible implementations of the ninth aspect of the em-
bodiments of the present invention, in a sixth possible
implementation of the ninth aspect of the embodiments
of the present invention, when the second-level acknowl-
edgement indication message indicates that a type of
acknowledgement feedback information corresponding
to data transmitted by at least one target UE is the second
type, the second-level acknowledgement indication mes-
sage is further used to indicate a check failure status
corresponding to the data transmitted by the at least one
target UE, the check failure status includes a third state
or a fourth state, the third state is used to indicate that a
data check failure is caused by a conflict that is caused
by a low uplink multi-user matching degree, and the fourth
state is used to indicate that the data check failure is
caused by poor data transmission channel quality.
[0087] With reference to any one of the ninth aspect

of the embodiments of the present invention, or the first
to the sixth possible implementations of the ninth aspect,
in a seventh possible implementation of the ninth aspect
of the embodiments of the present invention, before the
detecting whether each user equipment UE in an ac-
knowledgement group transmits data, to obtain a detec-
tion result, the processor is further configured to invoke
the program stored in the memory, to perform the follow-
ing step:
controlling the output apparatus to send, to each user
equipment UE in the acknowledgement group, configu-
ration information included in the data stored in the mem-
ory, where the configuration information is used to indi-
cate the acknowledgement group to which each UE be-
longs, the quantity of the UE in the acknowledgement
group, and a flag bit corresponding to each UE in the
acknowledgement group.
[0088] A tenth aspect of the embodiments of the
present invention discloses a base station, including a
processor, a memory, an output apparatus, and a com-
munications bus, where
the memory is configured to store a program and data;
the communications bus is configured to establish con-
nections and communication between the processor, the
memory, and the output apparatus; and
the processor is configured to invoke the program stored
in the memory, to perform the following steps:

detecting whether each user equipment UE in an
acknowledgement group transmits data, to obtain a
detection result, where the acknowledgement group
includes each UE whose data is to be detected by
the base station;
generating an acknowledgement indication mes-
sage according to the detection result, where the ac-
knowledgement indication message is used to indi-
cate an index number corresponding to target UE in
the acknowledgement group, the target UE is at least
one UE whose data is found by the base station in
the acknowledgement group, the index number is a
number of the target UE in the acknowledgement
group, and different target UE in the acknowledge-
ment group correspond to different index numbers;
and
controlling the output apparatus to send the acknowl-
edgement indication message.

[0089] With reference to the tenth aspect of the em-
bodiments of the present invention, in a first possible im-
plementation of the tenth aspect of the embodiments of
the present invention, a manner in which the processor
controls the output apparatus to send the acknowledge-
ment indication message is specifically:
controlling the output apparatus to send the acknowl-
edgement indication message on an acknowledgement
resource corresponding to the acknowledgement group.
[0090] With reference to the tenth aspect of the em-
bodiments of the present invention or the first possible
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implementation of the tenth aspect, in a second possible
implementation of the tenth aspect of the embodiments
of the present invention, the acknowledgement indication
message is further used to indicate a flag bit of the index
number corresponding to the target UE, and before the
controlling the output apparatus to send the acknowl-
edgement indication message, the processor is further
configured to invoke the program stored in the memory,
to perform the following steps:

checking data transmitted by the target UE, to obtain
a check result; and
generating, according to the check result, a flag bit
status of the index number corresponding to the tar-
get UE, where the flag bit status of the index number
includes a first state or a second state, the first state
is used to indicate that the data check performed by
the base station succeeds, and the second state is
used to indicate that the data check performed by
the base station fails.

[0091] With reference to the second possible imple-
mentation of the tenth aspect of the embodiments of the
present invention, in a third possible implementation of
the tenth aspect of the embodiments of the present in-
vention, when the acknowledgement indication message
indicates that there is target UE corresponding to an in-
dex number whose flag bit status is the second state, the
acknowledgement indication message is further used to
indicate a check failure status corresponding to data
transmitted by the target UE corresponding to the index
number whose flag bit status is the second state, the
check failure status includes a third state or a fourth state,
the third state is used to indicate that a data check failure
is caused by a conflict that is caused by a low uplink multi-
user matching degree, and the fourth state is used to
indicate that the data check failure is caused by poor data
transmission channel quality.
[0092] With reference to any one of the tenth aspect
of the embodiments of the present invention, or the first
to the third possible implementations of the tenth aspect,
in a fourth possible implementation of the tenth aspect
of the embodiments of the present invention, a data
length of the acknowledgement indication message is a
preset data length, and a quantity of index numbers that
are indicated by the acknowledgement indication mes-
sage and that are corresponding to target UE in the ac-
knowledgement group does not exceed the preset data
length.
[0093] With reference to any one of the tenth aspect
of the embodiments of the present invention, or the first
to the fourth possible implementations of the tenth as-
pect, in a fifth possible implementation of the tenth aspect
of the embodiments of the present invention, before the
detecting whether each user equipment UE in an ac-
knowledgement group transmits data, to obtain a detec-
tion result, the processor is further configured to invoke
the program stored in the memory, to perform the follow-

ing step:
controlling the output apparatus to send, to each user
equipment UE in the acknowledgement group, configu-
ration information included in the data stored in the mem-
ory, where the configuration information is used to indi-
cate the acknowledgement group to which each UE be-
longs, a quantity of UE for which the base station presets
a feedback in the acknowledgement group, and an index
number corresponding to each UE in the acknowledge-
ment group.
[0094] An eleventh aspect of the embodiments of the
present invention discloses user equipment UE, includ-
ing a processor, a memory, an output apparatus, an input
apparatus, and a communications bus, where
the memory is configured to store a program and data;
the communications bus is configured to establish con-
nections and communication between the processor, the
memory, the output apparatus, and the input apparatus;
and
the processor is configured to invoke the program stored
in the memory, to perform the following steps:

controlling, after controlling the output apparatus to
send data to a base station, the input apparatus to
receive a first-level acknowledgement indication
message that is fed back by the base station, where
the first-level acknowledgement indication message
is used to indicate a flag bit status corresponding to
each UE in an acknowledgement group to which the
UE belongs, the flag bit status includes a first state
or a second state, the first state is used to indicate
that the base station finds data, the second state is
used to indicate that the base station does not find
data, and the acknowledgement group includes
each UE whose data is to be detected by the base
station; and
parsing a flag bit status corresponding to the UE in
the acknowledgement group from the first-level ac-
knowledgement indication message.

[0095] With reference to the eleventh aspect of the em-
bodiments of the present invention, in a first possible im-
plementation of the eleventh aspect of the embodiments
of the present invention, a data length of the first-level
acknowledgement indication message is determined by
a quantity of the UE in the acknowledgement group.
[0096] With reference to the eleventh aspect of the em-
bodiments of the present invention or the first possible
implementation of the eleventh aspect, in a second pos-
sible implementation of the eleventh aspect of the em-
bodiments of the present invention, the processor is fur-
ther configured to invoke the program stored in the mem-
ory, to perform the following steps:

when it is learned, by means of parsing, that the flag
bit status corresponding to the UE in the acknowl-
edgement group is the first state, controlling the input
apparatus to receive a second-level acknowledge-
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ment indication message that is fed back by the base
station, where the second-level acknowledgement
indication message is used to indicate a type of ac-
knowledgement feedback information correspond-
ing to data sent by target UE, the target UE is all UE
that are in the acknowledgement group and whose
flag bit statuses are the first state, the type of the
acknowledgement feedback information includes a
first type or a second type, the first type is used to
indicate that data check performed by the base sta-
tion succeeds, and the second type is used to indi-
cate that the data check performed by the base sta-
tion fails; and
parsing, from the second-level acknowledgement in-
dication message, a type of acknowledgement feed-
back information corresponding to the data sent by
the output apparatus.

[0097] With reference to the second possible imple-
mentation of the eleventh aspect of the embodiments of
the present invention, in a third possible implementation
of the eleventh aspect of the embodiments of the present
invention, a data length of the second-level acknowl-
edgement indication message is determined by a quan-
tity of the target UE.
[0098] With reference to the second or the third possi-
ble implementation of the eleventh aspect of the embod-
iments of the present invention, in a fourth possible im-
plementation of the eleventh aspect of the embodiments
of the present invention, a manner in which the processor
parses, from the second-level acknowledgement indica-
tion message, the type of the acknowledgement feed-
back information corresponding to the data sent by the
output apparatus is specifically:

collecting statistics about the quantity of the target
UE;
determining a location of the UE in the target UE,
where a location of the UE in the second-level ac-
knowledgement indication message is determined
by the location of the UE in the target UE; and
parsing, on the location of the UE in the second-level
acknowledgement indication message, the type of
the acknowledgement feedback information corre-
sponding to the data sent by the output apparatus.

[0099] With reference to any one of the second to the
fourth possible implementations of the eleventh aspect
of the embodiments of the present invention, in a fifth
possible implementation of the eleventh aspect of the
embodiments of the present invention, when the second-
level acknowledgement indication message indicates
that a type of acknowledgement feedback information
corresponding to data transmitted by at least one target
UE is the second type, the second-level acknowledge-
ment indication message is further used to indicate a
check failure status corresponding to the data sent by
the at least one target UE, the check failure status in-

cludes a third state or a fourth state, the third state is
used to indicate that a data check failure is caused by a
conflict that is caused by a low uplink multi-user matching
degree, and the fourth state is used to indicate that the
data check failure is caused by poor data transmission
channel quality.
[0100] With reference to any one of the second to the
fifth possible implementations of the eleventh aspect of
the embodiments of the present invention, in a sixth pos-
sible implementation of the eleventh aspect of the em-
bodiments of the present invention, the processor is fur-
ther configured to invoke the program stored in the mem-
ory, to perform the following step:
when it is learned, by means of parsing, that the type of
the acknowledgement feedback information correspond-
ing to the data sent by the output apparatus is the first
type, determining that check performed by the base sta-
tion on the data sent by the output apparatus succeeds.
[0101] With reference to any one of the second to the
fifth possible implementations of the eleventh aspect of
the embodiments of the present invention, in a seventh
possible implementation of the eleventh aspect of the
embodiments of the present invention, the processor is
further configured to invoke the program stored in the
memory, to perform the following step:
when it is learned, by means of parsing, that the type of
the acknowledgement feedback information correspond-
ing to the data sent by the output apparatus is the second
type, determining that check performed by the base sta-
tion on the data sent by the output apparatus fails.
[0102] With reference to the fifth possible implemen-
tation of the eleventh aspect of the embodiments of the
present invention, in an eighth possible implementation
of the eleventh aspect of the embodiments of the present
invention, the processor is further configured to invoke
the program stored in the memory, to perform the follow-
ing step:
when it is learned, by means of parsing, that the type of
the acknowledgement feedback information correspond-
ing to the data sent by the output apparatus is the second
type, parsing, from the second-level acknowledgement
indication message, a check failure status corresponding
to the data sent by the output apparatus.
[0103] With reference to the eighth possible implemen-
tation of the eleventh aspect of the embodiments of the
present invention, in a ninth possible implementation of
the eleventh aspect of the embodiments of the present
invention, the processor is further configured to invoke
the program stored in the memory, to perform the follow-
ing step:
when it is learned, by means of parsing, that the check
failure status corresponding to the data sent by the output
apparatus is the third state, determining that check per-
formed by the base station on the data sent by the output
apparatus fails due to the conflict that is caused by the
low uplink multi-user matching degree.
[0104] With reference to the eighth possible implemen-
tation of the eleventh aspect of the embodiments of the
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present invention, in a tenth possible implementation of
the eleventh aspect of the embodiments of the present
invention, the processor is further configured to invoke
the program stored in the memory, to perform the follow-
ing step:
when it is learned, by means of parsing, that the check
failure status corresponding to the data sent by the output
apparatus is the fourth state, determining that check per-
formed by the base station on the data sent by the output
apparatus fails due to the poor data transmission channel
quality.
[0105] With reference to the eleventh aspect of the em-
bodiments of the present invention or the first possible
implementation of the eleventh aspect, in an eleventh
possible implementation of the eleventh aspect of the
embodiments of the present invention, the processor is
further configured to invoke the program stored in the
memory, to perform the following step:
when it is learned, by means of parsing, that the flag bit
status corresponding to the UE in the acknowledgement
group is the second state, determining that the base sta-
tion does not find the data sent by the output apparatus.
[0106] With reference to any one of the eleventh aspect
of the embodiments of the present invention, or the first
to the eleventh possible implementations of the eleventh
aspect, in a twelfth possible implementation of the elev-
enth aspect of the embodiments of the present invention,
before the controlling, after controlling the output appa-
ratus to send data to a base station, the input apparatus
to receive a first-level acknowledgement indication mes-
sage that is fed back by the base station, the processor
is further configured to invoke the program stored in the
memory, to perform the following step:
controlling the input apparatus to receive configuration
information sent by the base station, where the configu-
ration information is used to indicate the acknowledge-
ment group to which the UE belongs, the quantity of the
UE in the acknowledgement group, and a flag bit corre-
sponding to the UE in the acknowledgement group.
[0107] A twelfth aspect of the embodiments of the
present invention discloses user equipment UE, includ-
ing a processor, a memory, an output apparatus, an input
apparatus, and a communications bus, where
the memory is configured to store a program and data;
the communications bus is configured to establish con-
nections and communication between the processor, the
memory, the output apparatus, and the input apparatus;
and
the processor is configured to invoke the program stored
in the memory, to perform the following steps:

controlling, after controlling the output apparatus to
send data to a base station, the input apparatus to
receive an acknowledgement indication message
that is fed back by the base station, where the ac-
knowledgement indication message is used to indi-
cate an index number corresponding to target UE in
an acknowledgement group to which the UE be-

longs, the target UE is at least one UE whose data
is found by the base station in the acknowledgement
group, the index number is a number of the target
UE in the acknowledgement group, different target
UE in the acknowledgement group correspond to dif-
ferent index numbers, and the acknowledgement
group includes each UE whose data is to be detected
by the base station; and
parsing the acknowledgement indication message,
to detect whether there is an index number corre-
sponding to the UE in the acknowledgement indica-
tion message.

[0108] With reference to the twelfth aspect of the em-
bodiments of the present invention, in a first possible im-
plementation of the twelfth aspect of the embodiments
of the present invention, the acknowledgement indication
message is further used to indicate a flag bit of the index
number corresponding to the target UE, and the proces-
sor is further configured to invoke the program stored in
the memory, to perform the following step:
when it is learned, by means of parsing, that there is the
index number corresponding to the UE in the acknowl-
edgement indication message, parsing a flag bit status
of the index number corresponding to the UE, where the
flag bit status of the index number includes a first state
or a second state, the first state is used to indicate that
data check performed by the base station succeeds, and
the second state is used to indicate that the data check
performed by the base station fails.
[0109] With reference to the first possible implemen-
tation of the twelfth aspect of the embodiments of the
present invention, in a second possible implementation
of the twelfth aspect of the embodiments of the present
invention, when the acknowledgement indication mes-
sage indicates that there is target UE corresponding to
an index number whose flag bit status is the second state,
the acknowledgement indication message is further used
to indicate a check failure status corresponding to data
sent by the target UE corresponding to the index number
whose flag bit status is the second state, the check failure
status includes a third state or a fourth state, the third
state is used to indicate that a data check failure is caused
by a conflict that is caused by a low uplink multi-user
matching degree, and the fourth state is used to indicate
that the data check failure is caused by poor data trans-
mission channel quality.
[0110] With reference to the first or the second possible
implementation of the twelfth aspect of the embodiments
of the present invention, in a third possible implementa-
tion of the twelfth aspect of the embodiments of the
present invention, the processor is further configured to
invoke the program stored in the memory, to perform the
following step:
when it is learned, by means of parsing, that the flag bit
status of the index number corresponding to the UE is
the first state, determining that check performed by the
base station on the data sent by the output apparatus
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succeeds.
[0111] With reference to the first or the second possible
implementation of the twelfth aspect of the embodiments
of the present invention, in a fourth possible implemen-
tation of the twelfth aspect of the embodiments of the
present invention, the processor is further configured to
invoke the program stored in the memory, to perform the
following step:
when it is learned, by means of parsing, that the flag bit
status of the index number corresponding to the UE is
the second state, determining that check performed by
the base station on the data sent by the output apparatus
fails.
[0112] With reference to the second possible imple-
mentation of the twelfth aspect of the embodiments of
the present invention, in a fifth possible implementation
of the twelfth aspect of the embodiments of the present
invention, the processor is further configured to invoke
the program stored in the memory, to perform the follow-
ing step:
when it is learned, by means of parsing, that the flag bit
status of the index number corresponding to the UE is
the second state, parsing, from the acknowledgement
indication message, a check failure status corresponding
to the data sent by the output apparatus.
[0113] With reference to the fifth possible implemen-
tation of the twelfth aspect of the embodiments of the
present invention, in a sixth possible implementation of
the twelfth aspect of the embodiments of the present in-
vention, the processor is further configured to invoke the
program stored in the memory, to perform the following
step:
when it is learned, by means of parsing, that the check
failure status corresponding to the data sent by the output
apparatus is the third state, determining that check per-
formed by the base station on the data sent by the output
apparatus fails due to the conflict that is caused by the
low uplink multi-user matching degree.
[0114] With reference to the fifth possible implemen-
tation of the twelfth aspect of the embodiments of the
present invention, in a seventh possible implementation
of the twelfth aspect of the embodiments of the present
invention, the processor is further configured to invoke
the program stored in the memory, to perform the follow-
ing step:
when it is learned, by means of parsing, that the check
failure status corresponding to the data sent by the output
apparatus is the fourth state, determining that check per-
formed by the base station on the data sent by the output
apparatus fails due to the poor data transmission channel
quality.
[0115] With reference to the twelfth aspect of the em-
bodiments of the present invention, in an eighth possible
implementation of the twelfth aspect of the embodiments
of the present invention, the processor is further config-
ured to invoke the program stored in the memory, to per-
form the following step:
when it is learned, by means of parsing, that there is no

index number corresponding to the UE in the acknowl-
edgement indication message, determining that the base
station does not find the data sent by the output appara-
tus.
[0116] With reference to any one of the twelfth aspect
of the embodiments of the present invention, or the first
to the eighth possible implementations of the twelfth as-
pect, in a ninth possible implementation of the twelfth
aspect of the embodiments of the present invention, a
data length of the acknowledgement indication message
is a preset data length, and a quantity of index numbers
that are indicated by the acknowledgement indication
message and that are corresponding to target UE in the
acknowledgement group to which the UE belongs does
not exceed the preset data length.
[0117] With reference to any one of the twelfth aspect
of the embodiments of the present invention, or the first
to the ninth possible implementations of the twelfth as-
pect, in a tenth possible implementation of the twelfth
aspect of the embodiments of the present invention, be-
fore the controlling, after controlling the output apparatus
to send data to a base station, the input apparatus to
receive an acknowledgement indication message that is
fed back by the base station, the processor is further
configured to invoke the program stored in the memory,
to perform the following step:
controlling the input apparatus to receive configuration
information sent by the base station, where the configu-
ration information is used to indicate the acknowledge-
ment group to which the UE belongs, a quantity of UE
for which the base station presets a feedback in the ac-
knowledgement group, and the index number corre-
sponding to the UE in the acknowledgement group.
[0118] In the embodiments of the present invention, in
an uplink data transmission mode based on contention
transmission, the base station may detect whether each
UE in the acknowledgement group transmits data, to ob-
tain the detection result, and generate the first-level ac-
knowledgement indication message according to the de-
tection result. The first-level acknowledgement indication
message is used to indicate the flag bit status corre-
sponding to each UE in the acknowledgement group, the
flag bit status corresponding to each UE includes the first
state or the second state, the first state is used to indicate
that the base station finds the data transmitted by the
UE, and the second state is used to indicate that the base
station does not find the data transmitted by the UE. The
base station may send the first-level acknowledgement
indication message, so that the UE can receive the first-
level acknowledgement indication message, parse the
flag bit status corresponding to the UE from the first-level
acknowledgement indication message, and learn, ac-
cording to a result of the parsing, whether the data sent
by the UE is found by the base station. It may be learned
that, according to the embodiments of the present inven-
tion, the base station can simultaneously feed back an
acknowledgement indication message to a plurality of
UE in an acknowledgement group, so that the UE learns,
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in time, whether data transmitted by the UE is found by
the base station. In this way, a problem that the UE has
transmitted data but the base station misses detecting
the data and does not feed back an acknowledgement
indication message can be resolved.

BRIEF DESCRIPTION OF DRAWINGS

[0119] To describe the technical solutions in the em-
bodiments of the present invention more clearly, the fol-
lowing briefly describes the accompanying drawings re-
quired for describing the embodiments. Apparently, the
accompanying drawings in the following description
show merely some embodiments of the present inven-
tion, and a person of ordinary skill in the art may still
derive other drawings from these accompanying draw-
ings without creative efforts.

FIG. 1 is a schematic diagram of a network architec-
ture according to an embodiment of the present in-
vention;
FIG. 2 is a schematic flowchart of an acknowledge-
ment indication method for data transmission ac-
cording to an embodiment of the present invention;
FIG. 3 is a schematic diagram of initial configuration
of a bitmap-based acknowledgement indication ac-
cording to an embodiment of the present invention;
FIG. 4 is a schematic flowchart of another acknowl-
edgement indication method for data transmission
according to an embodiment of the present inven-
tion;
FIG. 5 is a schematic diagram of a bitmap-based
acknowledgement indication message according to
an embodiment of the present invention;
FIG. 6 is a schematic flowchart of still another ac-
knowledgement indication method for data transmis-
sion according to an embodiment of the present in-
vention;
FIG. 7 is a schematic flowchart of yet another ac-
knowledgement indication method for data transmis-
sion according to an embodiment of the present in-
vention;
FIG. 8 is a schematic diagram of an index-based
acknowledgement indication message according to
an embodiment of the present invention;
FIG. 9 is a schematic flowchart of still yet another
acknowledgement indication method for data trans-
mission according to an embodiment of the present
invention;
FIG. 10 is a schematic flowchart of a further acknowl-
edgement indication method for data transmission
according to an embodiment of the present inven-
tion;
FIG. 11 is a schematic flowchart of a still further ac-
knowledgement indication method for data transmis-
sion according to an embodiment of the present in-
vention;
FIG. 12 is a schematic flowchart of a yet further ac-

knowledgement indication method for data transmis-
sion according to an embodiment of the present in-
vention;
FIG. 13 is a schematic structural diagram of a base
station according to an embodiment of the present
invention;
FIG. 14 is a schematic structural diagram of another
base station according to an embodiment of the
present invention;
FIG. 15 is a schematic structural diagram of still an-
other base station according to an embodiment of
the present invention;
FIG. 16 is a schematic structural diagram of yet an-
other base station according to an embodiment of
the present invention;
FIG. 17 is a schematic structural diagram of still yet
another base station according to an embodiment of
the present invention;
FIG. 18 is a schematic structural diagram of a further
base station according to an embodiment of the
present invention;
FIG. 19 is a schematic structural diagram of user
equipment according to an embodiment of the
present invention;
FIG. 20 is a schematic structural diagram of another
user equipment according to an embodiment of the
present invention;
FIG. 21 is a schematic structural diagram of still an-
other user equipment according to an embodiment
of the present invention;
FIG. 22 is a schematic structural diagram of yet an-
other user equipment according to an embodiment
of the present invention;
FIG. 23 is a schematic structural diagram of still yet
another user equipment according to an embodi-
ment of the present invention; and
FIG. 24 is a schematic structural diagram of further
user equipment according to an embodiment of the
present invention.

DESCRIPTION OF EMBODIMENTS

[0120] 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
all of the embodiments of the present invention. All other
embodiments obtained by a person of ordinary skill in
the art based on the embodiments of the present inven-
tion without creative efforts shall fall within the protection
scope of the present invention.
[0121] The embodiments of the present invention dis-
close an acknowledgement indication method for data
transmission and a related device, so that an acknowl-
edgement indication message can be simultaneously fed
back to a plurality of UE in an acknowledgement group,
and the UE can learn, in time, whether data transmitted
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by the UE is found by a base station. In this way, a prob-
lem that the UE has transmitted data but the base station
misses detecting the data and does not feed back an
acknowledgement indication message can be resolved.
Details are separately described below.
[0122] For better understanding of the acknowledge-
ment indication method for data transmission and the
related device disclosed in the embodiments of the
present invention, a network architecture to which the
embodiments of the present invention are applicable is
first described below. Referring to FIG. 1, FIG. 1 is a
schematic diagram of a network architecture according
to an embodiment of the present invention. The network
architecture shown in FIG. 1 may include a base station
and a plurality of user equipments (User Equipment, UE
for short). The base station may be communicatively con-
nected to the plurality of UE by using a wireless local
area network (Wireless Local Area Network, WLAN). In
the network architecture shown in FIG. 1, the UE may
include a mobile phone, a tablet computer, a palmtop
computer, a personal digital assistant (Personal Digital
Assistant, PDA), a mobile Internet device (Mobile Internet
Device, MID), a wearable device (such as a smartwatch
or a smart band), or the like. This is not limited in the
embodiments of the present invention.
[0123] In the network architecture shown in FIG. 1, the
base station can allow simultaneous access of the plu-
rality of UE, and the base station may allocate transport
channels to the plurality of accessed UE. UE to which a
transport channel is allocated transmits uplink data to the
base station on the corresponding transport channel of
the UE. In addition, the base station may not allocate any
transport channel to some accessed UE, and there is an
idle channel that has not been allocated to any UE. The
UE to which no transport channel is allocated may trans-
mit, by means of contention, data to the base station on
the idle channel that has not been allocated to any UE.
In the network architecture shown in FIG. 1, the plurality
of user equipments, that is, UE 1, UE 2, ..., and UE n
may transmit uplink data to the base station on respective
corresponding transport channels, where n is a positive
integer greater than 0. The base station may detect the
data, and feed back an acknowledgement indication
message to the UE, so that the UE learns, in time, wheth-
er data transmitted by the UE is found by the base station.
The base station may group the accessed UE, to group
the plurality of UE into several acknowledgement groups.
For each acknowledgement group, the base station may
detect data transmitted by UE in the acknowledgement
group, and simultaneously feed back an acknowledge-
ment indication message to UE in the acknowledgement
group. Herein, the UE 1, the UE 2, ..., and the UE n may
be considered as UE in a same acknowledgement group.
The base station detects data in this acknowledgement
group, and may simultaneously feed back an acknowl-
edgement indication message to the UE 1, the UE 2, ...,
and the UE n by using a bitmap or an index, and the UE
in the acknowledgement group may receive and parse

the acknowledgement indication message. According to
the network architecture shown in FIG. 1, the base station
can simultaneously feed back an acknowledgement in-
dication message to a plurality of UE in an acknowledge-
ment group, so that the UE learns, in time, whether data
transmitted by the UE is found by the base station. In this
way, a problem that the UE has transmitted data but the
base station misses detecting the data and does not feed
back an acknowledgement indication message can be
resolved.
[0124] Based on the network architecture shown in
FIG. 1, an embodiment of the present invention discloses
an acknowledgement indication method for data trans-
mission. Referring to FIG. 2, FIG. 2 is a schematic flow-
chart of an acknowledgement indication method for data
transmission according to an embodiment of the present
invention. In the method described in FIG. 2, an acknowl-
edgement indication message is simultaneously fed back
to a plurality of UE in a bitmap indication manner. As
shown in FIG. 2, the acknowledgement indication method
for data transmission may include the following steps.
[0125] 201. A base station detects whether each user
equipment UE in an acknowledgement group transmits
data, to obtain a detection result.
[0126] In this embodiment of the present invention, the
base station may group a plurality of accessed UE, to
group the plurality of UE into several acknowledgement
groups, so that the base station can perform joint
processing on UE in the group. One acknowledgement
group includes each UE whose data is to be detected by
the base station, that is, the base station can perform
data detection on each UE included in the acknowledge-
ment group. For each acknowledgement group, the base
station may detect, in real time, whether each UE in the
acknowledgement group transmits data, to obtain a de-
tection result, or the base station may detect, at intervals
of preset time, whether each UE in the acknowledgement
group transmits data, to obtain a detection result. This is
not limited in this embodiment of the present invention.
[0127] In this embodiment of the present invention, the
base station mainly detects uplink data that is transmitted
by means of contention, that is, may perform blind de-
tection on data transmitted by UE that is in the acknowl-
edgement group and in a contention transmission area,
to obtain a detection result.
[0128] In an optional implementation, when the base
station simultaneously feeds back an acknowledgement
indication message to a plurality of UE by using a bitmap,
before the base station performs step 201 of detecting
whether each user equipment UE in the acknowledge-
ment group transmits data, to obtain the detection result,
the method described in FIG. 2 may further include the
following step:
[0129] (21). The base station sends configuration in-
formation to each user equipment UE in the acknowl-
edgement group, where the configuration information is
used to indicate the acknowledgement group to which
each UE belongs, a quantity of UE in the acknowledge-
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ment group, and a flag bit corresponding to each UE in
the acknowledgement group.
[0130] In this implementation, referring to FIG. 3, FIG.
3 is a schematic diagram of initial configuration of a bit-
map-based acknowledgement indication according to an
embodiment of the present invention. As shown in FIG.
3, the base station may group accessed UE into an ac-
knowledgement group 1, an acknowledgement group 2,
..., and an acknowledgement group n, and each ac-
knowledgement group includes several UE, where n is
a positive integer greater than 0. The acknowledgement
groups may have a same quantity of UE or different quan-
tities of UE, and each UE has a corresponding flag bit in
an acknowledgement group to which the UE belongs,
that is, a location of the UE in the acknowledgement
group to which the UE belongs.
[0131] In this implementation, when UE accesses the
base station, the base station may configure, for the UE,
configuration information related to an uplink data ac-
knowledgement, and send the configuration information
to the UE. The configuration information may include cell-
specific configuration information (not shown in FIG. 3)
and UE-specific configuration information (as shown in
FIG. 3). The cell-specific configuration information may
be used to indicate a cell ID (that is, a cell identity) and
a cell SRS (Sounding Reference Signal, sounding refer-
ence signal) of a cell in which the UE is located, a sending
period of the cell SRS, an offset in the period, and the
like, and the cell-specific configuration information is the
same for all UE in a same cell. In addition to the acknowl-
edgement group to which the UE belongs, the quantity
of UE in the acknowledgement group, and the flag bit
corresponding to the UE in the acknowledgement group,
the UE-specific configuration information may be used
to indicate a C-RNTI (Cell Radio Network Temporary
Identifier, cell radio network temporary identifier), that is,
a dynamic identifier allocated by the base station to the
UE. Different UE have different UE-specific configuration
information.
[0132] 202. The base station generates a first-level ac-
knowledgement indication message according to the de-
tection result, where the first-level acknowledgement in-
dication message is used to indicate a flag bit status cor-
responding to each UE in the acknowledgement group,
the flag bit status includes a first state or a second state,
the first state is used to indicate that the base station
finds data, and the second state is used to indicate that
the base station does not find data.
[0133] In this embodiment of the present invention, the
base station may generate the first-level acknowledge-
ment indication message according to the detection re-
sult obtained by detecting whether the UE in the acknowl-
edgement group transmits data. The first-level acknowl-
edgement indication message may be used to indicate
the flag bit status corresponding to each UE in the ac-
knowledgement group, the flag bit status corresponding
to each UE may include the first state or the second state,
the first state is used to indicate that the base station

finds the data transmitted by the UE, and the second
state is used to indicate that the base station does not
find the data transmitted by the UE.
[0134] In this embodiment of the present invention, the
flag bit status may be represented by one bit, and 0 and
1 separately represent the two states. For example, 1
represents the first state, that is, the base station finds
data; 0 represents the second state, that is, the base
station does not find data. When the base station finds,
in the acknowledgement group, data transmitted by spe-
cific UE, the base station sets a flag bit corresponding to
the UE in the first-level acknowledgement indication mes-
sage to 1. When the base station does not find, in the
acknowledgement group, data transmitted by specific
UE, the base station resets a flag bit corresponding to
the UE in the first-level acknowledgement indication mes-
sage to 0. In addition, alternatively, 0 may be used to
represent the first state, and 1 may be used to represent
the second state. This is not limited in this embodiment
of the present invention.
[0135] In this embodiment of the present invention, a
data length of the first-level acknowledgement indication
message may be determined by the quantity of UE in the
acknowledgement group. For example, when one UE is
represented by one bit, and the acknowledgement group
includes ten UE in total, the data length of the first-level
acknowledgement indication message is 10 bits; when
one UE is represented by two bits, the data length of the
first-level acknowledgement indication message is 20
bits.
[0136] 203. The base station sends the first-level ac-
knowledgement indication message.
[0137] In this embodiment of the present invention, the
base station may send the first-level acknowledgement
indication message by means of broadcasting, so that
UE that is in the acknowledgement group and that has
transmitted data can receive the first-level acknowledge-
ment indication message.
[0138] In an optional implementation, a specific imple-
mentation of step 203 in which the base station sends
the first-level acknowledgement indication message may
include:
sending, by the base station, the first-level acknowledge-
ment indication message on a first acknowledgement re-
source corresponding to the acknowledgement group.
[0139] In this implementation, the first acknowledge-
ment resource corresponding to the acknowledgement
group may include but is not limited to a PDCCH (Physical
Downlink Control Channel, physical downlink control
channel) or a PDSCH (Physical Downlink Shared Chan-
nel, physical downlink shared channel). Each acknowl-
edgement group has a corresponding acknowledgement
resource, and different acknowledgement groups corre-
spond to different acknowledgement resources.
[0140] In this implementation, the base station sends
the first-level acknowledgement indication message on
the first acknowledgement resource corresponding to the
acknowledgement group, and the UE in the acknowl-
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edgement group can receive the first-level acknowledge-
ment indication message, and parse the flag bit status
corresponding to the UE from the first-level acknowl-
edgement indication message according to the configu-
ration information sent by the base station, to determine
whether the data transmitted by the UE is undetected.
[0141] In the method described in FIG. 2, the base sta-
tion may detect whether each UE in the acknowledge-
ment group transmits data, to obtain the detection result,
and generate the first-level acknowledgement indication
message according to the detection result. The first-level
acknowledgement indication message is used to indicate
the flag bit status corresponding to each UE in the ac-
knowledgement group, the flag bit status corresponding
to each UE includes the first state or the second state,
the first state is used to indicate that the base station
finds the data transmitted by the UE, and the second
state is used to indicate that the base station does not
find the data transmitted by the UE. The base station may
send the first-level acknowledgement indication mes-
sage, so that the UE can receive the first-level acknowl-
edgement indication message, parse the flag bit status
corresponding to the UE from the first-level acknowl-
edgement indication message, and learn, according to a
result of the parsing, whether the data sent by the UE is
found by the base station. It may be learned that, accord-
ing to the method described in FIG. 2, in an uplink data
transmission mode based on contention transmission,
the base station can simultaneously feed back an ac-
knowledgement indication message to a plurality of UE
in an acknowledgement group, so that the UE can learn,
in time, whether data transmitted by the UE is found by
the base station. In this way, a problem that the UE has
transmitted data but the base station misses detecting
the data and does not feed back an acknowledgement
indication message can be resolved.
[0142] Based on the network architecture shown in
FIG. 1, an embodiment of the present invention discloses
another acknowledgement indication method for data
transmission. Referring to FIG. 4, FIG. 4 is a schematic
flowchart of another acknowledgement indication meth-
od for data transmission according to an embodiment of
the present invention. In the method described in FIG. 4,
an acknowledgement indication message is simultane-
ously fed back to a plurality of UE in a bitmap indication
manner. As shown in FIG. 4, the acknowledgement in-
dication method for data transmission may include the
following steps.
[0143] 401. A base station detects whether each user
equipment UE in an acknowledgement group transmits
data, to obtain a detection result.
[0144] In this embodiment of the present invention, the
base station needs to establish a communicative con-
nection to each UE in the acknowledgement group. The
acknowledgement group includes each UE whose data
is to be detected by the base station.
[0145] In an optional implementation, before step 401,
the method described in FIG. 4 may further include the

following step:
(41). The base station sends configuration information
to each user equipment UE in the acknowledgement
group, where the configuration information is used to in-
dicate the acknowledgement group to which each UE
belongs, a quantity of UE in the acknowledgement group,
and a flag bit corresponding to each UE in the acknowl-
edgement group.
[0146] 402. The base station generates a first-level ac-
knowledgement indication message according to the de-
tection result, where the first-level acknowledgement in-
dication message is used to indicate a flag bit status cor-
responding to each UE in the acknowledgement group,
the flag bit status includes a first state or a second state,
the first state is used to indicate that the base station
finds data, and the second state is used to indicate that
the base station does not find data.
[0147] In this embodiment of the present invention, a
data length of the first-level acknowledgement indication
message is determined by the quantity of UE in the ac-
knowledgement group.
[0148] 403. The base station sends the first-level ac-
knowledgement indication message.
[0149] In an optional implementation, a specific imple-
mentation of step 403 in which the base station sends
the first-level acknowledgement indication message in-
cludes:
sending, by the base station, the first-level acknowledge-
ment indication message on a first acknowledgement re-
source corresponding to the acknowledgement group.
[0150] 404. When there is target UE in the UE in the
acknowledgement group, the base station checks data
transmitted by the target UE, to obtain a check result.
[0151] In this embodiment of the present invention, the
target UE is all UE whose flag bit statuses are the first
state, that is, UE whose data is found by the base station.
The base station may check data transmitted by all target
UE whose data is found, to obtain the check result.
[0152] 405. The base station generates a second-level
acknowledgement indication message according to the
check result, where the second-level acknowledgement
indication message is used to indicate a type of acknowl-
edgement feedback information corresponding to the da-
ta transmitted by the target UE, the type of the acknowl-
edgement feedback information includes a first type or a
second type, the first type is used to indicate that the data
check performed by the base station succeeds, and the
second type is used to indicate that the data check per-
formed by the base station fails.
[0153] In this embodiment of the present invention, the
base station may generate the second-level acknowl-
edgement indication message according to the check re-
sult obtained by checking the data transmitted by all the
target UE. The second-level acknowledgement indica-
tion message may be used to indicate the type of the
acknowledgement feedback information corresponding
to the data transmitted by the target UE, and a type of
acknowledgement feedback information corresponding
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to each target UE may include the first type or the second
type. The first type is used to indicate that check per-
formed by the base station on data transmitted by the
target UE succeeds, and the second type is used to in-
dicate that the check performed by the base station on
the data transmitted by the target UE fails.
[0154] In this embodiment of the present invention, the
type of the acknowledgement feedback information may
be represented by one bit, and 0 and 1 separately rep-
resent the two types. For example, 1 represents the first
type, that is, data check performed by the base station
succeeds; 0 represents the second type, that is, data
check performed by the base station fails. When check
performed by the base station on data transmitted by
specific target UE succeeds, the base station sets a lo-
cation corresponding to the target UE in the second-level
acknowledgement indication message to 1, which may
be considered as feeding back, by the base station, an
acknowledgement to the target UE. When check per-
formed by the base station on data transmitted by specific
target UE fails, the base station resets a location corre-
sponding to the target UE in the second-level acknowl-
edgement indication message to 0, which may be con-
sidered as feeding back, by the base station, a negative
acknowledgement to the target UE. In addition, alterna-
tively, 0 may be used to represent the first type, and 1
may be used to indicate the second type. This is not lim-
ited in this embodiment of the present invention.
[0155] In this embodiment of the present invention, a
data length of the second-level acknowledgement indi-
cation message is determined by a quantity of the target
UE that are in the acknowledgement group and whose
flag bit statuses are the first state. For example, when
one target UE is represented by one bit, and there are
five target UE, the data length of the second-level ac-
knowledgement indication message is 5 bits; when one
target UE is represented by two bits, the data length of
the second-level acknowledgement indication message
is 10 bits. The base station may determine, according to
a location of each target UE in the acknowledgement
group, a location corresponding to each target UE in the
second-level acknowledgement indication message by
collecting statistics about the quantity of the target UE
that are in the acknowledgement group and whose flag
bit statuses are the first state.
[0156] Referring to FIG. 5, FIG. 5 is a schematic dia-
gram of a bitmap-based acknowledgement indication
message according to an embodiment of the present in-
vention. As shown in FIG. 5, the base station first gen-
erates a first-level acknowledgement indication message
for each acknowledgement group. Each UE is represent-
ed by one bit, 1 represents that the base station finds
data transmitted by the UE, 0 represents that the base
station does not find the data transmitted by the UE, and
a data length of the first-level acknowledgement indica-
tion message is determined by a quantity of UE in the
acknowledgement group. For example, when there are
ten UE in the acknowledgement group, the data length

of the first-level acknowledgement indication message
is 10 bits. The base station may obtain all target UE that
are in the first-level acknowledgement indication mes-
sage and whose flag bit statuses are the first state (that
is, the flag bit statuses are 1), and check data transmitted
by these target UE, to generate a second-level acknowl-
edgement indication message. As shown in FIG. 5, each
target UE may be represented by one bit in the second-
level acknowledgement indication message. A data
length of a second-level acknowledgement indication
message corresponding to an acknowledgement group
1 is 4 bits (that is, there are four target UE), a data length
of a second-level acknowledgement indication message
corresponding to an acknowledgement group 2 is 5 bits
(that is, there are five target UE), and a data length of a
second-level acknowledgement indication message cor-
responding to an acknowledgement group n is 6 bits (that
is, there are six target UE). In the second-level acknowl-
edgement indication message, 1 represents that check
performed by the base station on the data transmitted by
the target UE succeeds, and 0 represents that the check
performed by the base station on the data transmitted by
the target UE fails.
[0157] In an optional implementation, when the sec-
ond-level acknowledgement indication message indi-
cates that a type of acknowledgement feedback informa-
tion corresponding to data transmitted by at least one
target UE is the second type, that is, check performed
by the base station on the data transmitted by the at least
one target UE fails, the second-level acknowledgement
indication message may be further used to indicate a
check failure status corresponding to the data transmitted
by the at least one target UE. The check failure status
includes a third state or a fourth state, the third state is
used to indicate that a data check failure is caused by a
conflict that is caused by a low uplink multi-user matching
degree, and the fourth state is used to indicate that the
data check failure is caused by poor data transmission
channel quality.
[0158] In this implementation, the check failure status
may be considered as a reason for the data check failure.
In this case, each target UE may be represented by two
bits in the second-level acknowledgement indication
message. One bit is used to indicate whether check per-
formed by the base station on data transmitted by the
target UE succeeds, for example, 1 represents that the
check succeeds, and 0 represents that the check fails.
The other bit is used to indicate a reason why the check
performed by the base station on the data transmitted by
the target UE fails, for example, 1 represents that the
data check failure is caused by the conflict that is caused
by the low uplink multi-user matching degree, and 0 rep-
resents that the data check failure is caused by the poor
data transmission channel quality. In this case, the data
length of the second-level acknowledgement indication
message is twice the data length that is obtained when
one target UE is represented by one bit. For example,
when one target UE is represented by one bit, and there
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are five target UE, the data length of the second-level
acknowledgement indication message is 5 bits; when
one target UE is represented by two bits, the data length
of the second-level acknowledgement indication mes-
sage is 10 bits. When check performed by the base sta-
tion on data transmitted by specific target UE succeeds,
a bit used to indicate a data check failure status may be
represented by an invalid character Invalid or a null char-
acter Null, or may be represented in another specified
manner. This is not limited in this implementation. Ac-
cording to this implementation, the UE can know a reason
why the check performed by the base station on the data
transmitted by the UE fails, so that communication be-
tween the base station and the UE is more transparent.
[0159] 406. The base station sends the second-level
acknowledgement indication message.
[0160] In an optional implementation, a specific imple-
mentation of step 406 in which the base station sends
the second-level acknowledgement indication message
may include:
sending, by the base station, the second-level acknowl-
edgement indication message on a second acknowl-
edgement resource corresponding to the acknowledge-
ment group.
[0161] In this implementation, the first acknowledge-
ment resource used for sending the first-level acknowl-
edgement indication message and the second acknowl-
edgement resource used for sending the second-level
acknowledgement indication message may be different
acknowledgement resources. When the base station
sends the first-level acknowledgement indication mes-
sage on a PDCCH corresponding to the acknowledge-
ment group, the base station may also send the second-
level acknowledgement indication message on the PD-
CCH corresponding to the acknowledgement group. In
this case, the first-level acknowledgement indication
message and the second-level acknowledgement indi-
cation message are sent on different frequency-domain
resources on the PDCCH, that is, are sent on different
frequency-domain sub-channels of the PDCCH. Like-
wise, when the base station sends the first-level acknowl-
edgement indication message on a PDSCH correspond-
ing to the acknowledgement group, the base station may
also send the second-level acknowledgement indication
message on the PDSCH corresponding to the acknowl-
edgement group. In this case, the first-level acknowl-
edgement indication message and the second-level ac-
knowledgement indication message are sent on different
frequency-domain resources on the PDSCH, that is, are
sent on different frequency-domain sub-channels of the
PDSCH.
[0162] In an optional implementation, when flag bit sta-
tuses corresponding to all UE in the acknowledgement
group are the second state, that is, when the base station
finds data transmitted by neither of all the UE in the ac-
knowledgement group, the base station does not need
to perform a data check operation, that is, does not need
to perform steps 404 to 406, and needs to send only the

first-level acknowledgement indication message.
[0163] According to the method described in FIG. 4, in
an uplink data transmission mode based on contention
transmission, the base station can simultaneously feed
back an acknowledgement indication message to a plu-
rality of UE in an acknowledgement group, so that the
UE can learn, in time, whether data transmitted by the
UE is found by the base station. In this way, a problem
that the UE has transmitted data but the base station
misses detecting the data and does not feed back an
acknowledgement indication message can be resolved.
In addition, when an acknowledgement message is fed
back by using a bitmap, feedback may be performed by
using indications of two levels, so that a data check result
can be indicated in addition to a data detection result,
and the UE can learn, in time, whether check performed
by the base station on the data transmitted by the UE
succeeds.
[0164] Based on the network architecture shown in
FIG. 1, an embodiment of the present invention discloses
still another acknowledgement indication method for data
transmission. Referring to FIG. 6, FIG. 6 is a schematic
flowchart of still another acknowledgement indication
method for data transmission according to an embodi-
ment of the present invention. In the method described
in FIG. 6, an acknowledgement indication message is
simultaneously fed back to a plurality of UE in an index
indication manner. As shown in FIG. 6, the acknowledge-
ment indication method for data transmission may in-
clude the following steps.
[0165] 601. Abase station detects whether each UE in
an acknowledgement group transmits data, to obtain a
detection result.
[0166] In this embodiment of the present invention, in
an uplink data transmission mode based on contention
transmission, the base station may group a plurality of
accessed UE, to group the plurality of UE into several
acknowledgement groups. One acknowledgement
group includes each UE whose data is to be detected by
the base station. For each acknowledgement group, the
base station may detect, in real time, whether each UE
in the acknowledgement group transmits data, to obtain
a detection result, or the base station may detect, at in-
tervals of preset time, whether each UE in the acknowl-
edgement group transmits data, to obtain a detection re-
sult. This is not limited in this embodiment of the present
invention.
[0167] In an optional implementation, when the base
station simultaneously feeds back an acknowledgement
indication message to a plurality of UE by using indexes,
before the base station performs step 601, the method
described in FIG. 6 may further include the following step.
(61). The base station sends configuration information
to each UE in the acknowledgement group, where the
configuration information is used to indicate the acknowl-
edgement group to which each UE belongs, a quantity
of UE for which the base station presets a feedback in
the acknowledgement group, and an index number cor-
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responding to each UE in the acknowledgement group.
[0168] In this implementation, when UE accesses the
base station, the base station may configure, for the UE,
configuration information related to an uplink data ac-
knowledgement, and send the configuration information
to the UE. The configuration information may include cell-
specific configuration information and UE-specific con-
figuration information. The cell-specific configuration in-
formation may be used to indicate a cell ID and a cell
SRS of a cell in which the UE is located, a sending period
of the cell SRS, an offset in the period, and the like, and
the cell-specific configuration information is the same for
all UE in a same cell. The UE-specific configuration in-
formation may be used to indicate a C-RNTI in addition
to the acknowledgement group to which the UE belongs,
the quantity of UE for which the base station presets a
feedback in the acknowledgement group, and the index
number corresponding to the UE in the acknowledge-
ment group. Different UE have different UE-specific con-
figuration information.
[0169] In this implementation, the index number cor-
responding to the UE in the acknowledgement group may
be represented by an Arabic numeral 1, 2, 3, or the like,
or may be represented by binary 00, 01, 011, or the like,
or may be represented by a character A, B, A1, A2, or
the like. This is not limited in this embodiment of the
present invention.
[0170] 602. The base station generates an acknowl-
edgement indication message according to the detection
result, where the acknowledgement indication message
is used to indicate an index number corresponding to
target UE in the acknowledgement group.
[0171] In this embodiment of the present invention, the
base station may generate the acknowledgement indi-
cation message according to the detection result ob-
tained by detecting whether the UE in the acknowledge-
ment group transmits data, and the acknowledgement
indication message may be used to indicate the index
number corresponding to the target UE in the acknowl-
edgement group. The target UE is at least one UE whose
data is found by the base station in the acknowledgement
group, the index number is a number of the target UE in
the acknowledgement group, and different target UE in
the acknowledgement group correspond to different in-
dex numbers. When the base station finds, in the ac-
knowledgement group, data transmitted by specific tar-
get UE, the base station adds an index number corre-
sponding to the target UE to the acknowledgement indi-
cation message. When the base station does not find, in
the acknowledgement group, data transmitted by specific
target UE, the base station does not add an index number
corresponding to the target UE to the acknowledgement
indication message. When the base station finds, in the
acknowledgement group, no data transmitted by the UE,
there is no target UE, and an invalid character Invalid or
a null character Null may be filled in the acknowledge-
ment indication message.
[0172] In this embodiment of the present invention, a

data length of the acknowledgement indication message
may be a preset data length, that is, the data length of
the acknowledgement indication message is configura-
ble, may be preset by the base station, and does not vary
with a quantity of the UE in the acknowledgement group.
The data length of the acknowledgement indication mes-
sage may be determined by the quantity, in the configu-
ration information, of UE for which the base station pre-
sets a feedback in the acknowledgement group, and a
quantity of index numbers included in the acknowledge-
ment indication message usually does not exceed the
preset data length. For example, when there are five UE
for which the base station presets a feedback in the ac-
knowledgement group, the acknowledgement indication
message can include a maximum of five index numbers.
When the base station finds data transmitted by more
than five target UE, the base station discards an index
number corresponding to superfluous target UE. When
the base station finds data transmitted by less than five
target UE, the base station uses an invalid character
Invalid or a null character Null to represent a superfluous
location in the acknowledgement indication message. To
avoid resource waste, a maximum length that may be
configured as the preset data length may be usually de-
termined by the quantity of UE in the acknowledgement
group. For example, when one UE is indicated by one
bit, and the acknowledgement group includes ten UE,
the preset data length may be a maximum of 10 bits;
when one UE is indicated by two bits, the preset data
length may be a maximum of 20 bits. Data lengths of the
acknowledgement indication message that are set by the
base station may be different for different acknowledge-
ment groups.
[0173] 603. The base station sends the acknowledge-
ment indication message.
[0174] In this embodiment of the present invention, the
base station may send the acknowledgement indication
message by means of broadcasting.
[0175] In an optional implementation, a specific imple-
mentation of step 603 in which the base station sends
the acknowledgement indication message may include:
sending, by the base station, the acknowledgement in-
dication message on an acknowledgement resource cor-
responding to the acknowledgement group.
[0176] In this implementation, the acknowledgement
resource corresponding to the acknowledgement group
may include but is not limited a PDCCH or a PDSCH,
each acknowledgement group has a corresponding ac-
knowledgement resource, and different acknowledge-
ment groups correspond to different acknowledgement
resources.
[0177] In this implementation, the base station sends
the acknowledgement indication message on the ac-
knowledgement resource corresponding to the acknowl-
edgement group, and the UE in the acknowledgement
group may receive the acknowledgement indication mes-
sage, and parse the acknowledgement indication mes-
sage according to the configuration information sent by

43 44 



EP 3 346 791 A1

24

5

10

15

20

25

30

35

40

45

50

55

the base station, to detect whether there is the index
number corresponding to the UE in the acknowledge-
ment indication message. When specific UE finds an in-
dex number corresponding to the UE in the acknowledge-
ment indication message, it may indicate that the base
station finds data transmitted by the UE. When specific
UE does not find an index number corresponding to the
UE in the acknowledgement indication message, it may
indicate that the base station does not find data trans-
mitted by the UE.
[0178] In the method described in FIG. 6, the base sta-
tion may detect whether each UE in the acknowledge-
ment group transmits data, to obtain the detection result,
and generate the acknowledgement indication message
according to the detection result. The acknowledgement
indication message is used to indicate the index number
corresponding to the target UE in the acknowledgement
group, and the target UE is the at least one UE whose
data is found by the base station in the acknowledgement
group. The base station may send the acknowledgement
indication message. It may be learned that, according to
the method described in FIG. 6, in an uplink data trans-
mission mode based on contention transmission, the
base station can simultaneously feed back an acknowl-
edgement indication message to a plurality of UE in an
acknowledgement group, so that the UE can learn, in
time, whether data transmitted by the UE is found by the
base station. In this way, a problem that the UE has trans-
mitted data but the base station misses detecting the
data and does not feed back an acknowledgement indi-
cation message can be resolved.
[0179] Based on the network architecture shown in
FIG. 1, an embodiment of the present invention discloses
yet another acknowledgement indication method for data
transmission. Referring to FIG. 7, FIG. 7 is a schematic
flowchart of yet another acknowledgement indication
method for data transmission according to an embodi-
ment of the present invention. In the method described
in FIG. 7, an acknowledgement indication message is
simultaneously fed back to a plurality of UE in an index
indication manner. As shown in FIG. 7, the acknowledge-
ment indication method for data transmission may in-
clude the following steps.
[0180] 701. Abase station detects whether each UE in
an acknowledgement group transmits data, to obtain a
detection result, where the acknowledgement group in-
cludes each UE whose data is to be detected by the base
station.
[0181] In an optional implementation, before step 701,
the method described in FIG. 7 may further include the
following step:
(71). The base station sends configuration information
to each UE in the acknowledgement group, where the
configuration information is used to indicate the acknowl-
edgement group to which each UE belongs, a quantity
of UE for which the base station presets a feedback in
the acknowledgement group, and an index number cor-
responding to each UE in the acknowledgement group.

[0182] 702. The base station generates an acknowl-
edgement indication message according to the detection
result, where the acknowledgement indication message
is used to indicate an index number corresponding to
target UE in the acknowledgement group and a flag bit
of the index number corresponding to the target UE.
[0183] In this embodiment of the present invention, the
target UE is at least one UE whose data is found by the
base station in the acknowledgement group, the index
number is a number of the target UE in the acknowledge-
ment group, and different target UE in the acknowledge-
ment group correspond to different index numbers.
[0184] In this embodiment of the present invention, a
data length of the acknowledgement indication message
is a preset data length, and a quantity of index numbers
that are indicated by the acknowledgement indication
message and that are corresponding to target UE does
not exceed the preset data length.
[0185] 703. The base station checks data transmitted
by the target UE, to obtain a check result.
[0186] In this embodiment of the present invention,
when the base station finds, in the acknowledgement
group, the data transmitted by the target UE, the base
station may check the data transmitted by the target UE,
to obtain the check result.
[0187] 704. The base station generates, according to
the check result, a flag bit status of the index number
corresponding to the target UE, where the flag bit status
of the index number includes a first state or a second
state, the first state is used to indicate that the data check
performed by the base station succeeds, and the second
state is used to indicate that the data check performed
by the base station fails.
[0188] In this embodiment of the present invention, one
flag bit may be reserved after each index number indi-
cated by the acknowledgement indication message, a
flag bit status may be generated by using a data check
result, and 0 and 1 may be separately used to represent
two states of the flag bit. For example, 1 represents the
first state, and 0 represents the second state. When
check performed by the base station on data transmitted
by specific target UE succeeds, the base station sets a
flag bit of an index number corresponding to the target
UE to 1, which may be considered as feeding back, by
the base station, an acknowledgement to the target UE.
When check performed by the base station on data trans-
mitted by specific target UE fails, the base station resets
a flag bit of an index number corresponding to the target
UE to 0, which may be considered as feeding back, by
the base station, a negative acknowledgement to the tar-
get UE. In addition, alternatively, 0 may be used to rep-
resent a first type, and 1 may be used to indicate a second
type. This is not limited in this embodiment of the present
invention.
[0189] Referring to FIG. 8, FIG. 8 is a schematic dia-
gram of an index-based acknowledgement indication
message according to an embodiment of the present in-
vention. As shown in FIG. 8, for each acknowledgement
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group, the base station adds, to an acknowledgement
indication message corresponding to the acknowledge-
ment group, an index number Index corresponding to UE
whose data is found by the base station, and reserves
one flag bit after the index number. When a flag bit status
is 1, it indicates that check performed by the base station
on data transmitted by the UE corresponding to the index
number succeeds, and in this case, the base station
feeds back an acknowledgement to the UE. When a flag
bit status is 0, it indicates that check performed by the
base station on data transmitted by the UE corresponding
to the index number fails, and in this case, the base sta-
tion feeds back a negative acknowledgement to the UE.
A data length of an acknowledgement indication mes-
sage corresponding to each acknowledgement group is
preset by the base station. Therefore, when a quantity
of UE whose data is found by the base station in an ac-
knowledgement group exceeds a data length of an ac-
knowledgement indication message, superfluous UE is
discarded; when a quantity of UE whose data is found
by the base station in an acknowledgement group is less
than a data length of an acknowledgement indication
message, Null or Invalid may be filled in on a superfluous
location.
[0190] In an optional implementation, when the ac-
knowledgement indication message indicates that there
is target UE corresponding to an index number whose
flag bit status is the second state, that is, check performed
by the base station on data transmitted by the target UE
fails, the acknowledgement indication message may be
further used to indicate a check failure status correspond-
ing to the data transmitted by the target UE corresponding
to the index number whose flag bit status is the second
state. The check failure status includes a third state or a
fourth state, the third state is used to indicate that a data
check failure is caused by a conflict that is caused by a
low uplink multi-user matching degree, and the fourth
state is used to indicate that the data check failure is
caused by poor data transmission channel quality.
[0191] In this implementation, each target UE whose
data is found may be indicated by three bits in the ac-
knowledgement indication message. A first bit is used to
indicate an index number of the target UE. A second bit
is used to indicate a flag bit status of the index number,
for example, 1 represents that check succeeds and 0
represents that check fails. A third bit is used to indicate
a check failure status corresponding to the data trans-
mitted by the target UE, for example, 1 represents that
a data check failure is caused by a conflict that is caused
by a low uplink multi-user matching degree, and 0 rep-
resents that the data check failure is caused by poor data
transmission channel quality. According to this imple-
mentation, the UE can know a reason why the check
performed by the base station on the data transmitted by
the UE fails, so that communication between the base
station and the UE is more transparent.
[0192] 705. The base station sends the acknowledge-
ment indication message.

[0193] In an optional implementation, a specific imple-
mentation of step 705 in which the base station sends
the acknowledgement indication message may include:
sending, by the base station, the acknowledgement in-
dication message on an acknowledgement resource cor-
responding to the acknowledgement group.
[0194] According to the method described in FIG. 7, in
an uplink data transmission mode based on contention
transmission, the base station can simultaneously feed
back an acknowledgement indication message to a plu-
rality of UE in an acknowledgement group, so that the
UE can learn, in time, whether data transmitted by the
UE is found by the base station. In this way, a problem
that the UE has transmitted data but the base station
misses detecting the data and does not feed back an
acknowledgement indication message can be resolved.
In addition, when an acknowledgement message is fed
back by using an index, a data check result can be indi-
cated in addition to a data detection result, so that the
UE can learn, in time, whether check performed by the
base station on the data transmitted by the UE succeeds.
[0195] Based on the network architecture shown in
FIG. 1, an embodiment of the present invention discloses
still yet another acknowledgement indication method for
data transmission. Referring to FIG. 9, FIG. 9 is a sche-
matic flowchart of still yet another acknowledgement in-
dication method for data transmission according to an
embodiment of the present invention. In the method de-
scribed in FIG. 9, an acknowledgement indication mes-
sage is simultaneously fed back to a plurality of UE in a
bitmap indication manner. As shown in FIG. 9, the ac-
knowledgement indication method for data transmission
may include the following steps.
[0196] 901. User equipment UE receives, after send-
ing data to a base station, a first-level acknowledgement
indication message that is fed back by the base station,
where the first-level acknowledgement indication mes-
sage is used to indicate a flag bit status corresponding
to each UE in an acknowledgement group to which the
UE belongs, the flag bit status includes a first state or a
second state, the first state is used to indicate that the
base station finds data, and the second state is used to
indicate that the base station does not find data.
[0197] In this embodiment of the present invention, af-
ter the UE sends uplink data to the base station, the UE
may receive the first-level acknowledgement indication
message that is fed back by the base station by using a
bitmap. The first-level acknowledgement indication mes-
sage is used to indicate the flag bit status corresponding
to each UE in the acknowledgement group to which the
UE belongs, and the flag bit status may be used to indi-
cate whether the data sent by the UE is found by the
base station. The acknowledgement group includes each
UE whose data is to be detected by the base station.
[0198] In this embodiment of the present invention, a
data length of the first-level acknowledgement indication
message is determined by a quantity of the UE in the
acknowledgement group to which the UE belongs.
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[0199] In an optional implementation, before step 901,
the method described in FIG. 9 may further include the
following step:
(91). The UE receives configuration information sent by
the base station, where the configuration information is
used to indicate the acknowledgement group to which
the UE belongs, a quantity of the UE in the acknowledge-
ment group, and a flag bit corresponding to the UE in the
acknowledgement group.
[0200] In this implementation, the configuration infor-
mation may be further used to indicate information such
as a cell ID and a cell SRS of a cell in which the UE is
located, a sending period of the cell SRS, and an offset
in the period.
[0201] 902. The UE parses a flag bit status correspond-
ing to the UE in the acknowledgement group from the
first-level acknowledgement indication message.
[0202] In this embodiment of the present invention, af-
ter receiving the first-level acknowledgement indication
message that is fed back by the base station, the UE may
parse the flag bit status corresponding to the UE in the
acknowledgement group from the first-level acknowl-
edgement indication message according to the received
configuration information. The flag bit status may be rep-
resented by one bit, and 0 and 1 separately represent
the two states. For example, 1 represents the first state,
that is, the base station finds data; 0 represents the sec-
ond state, that is, the base station does not find data.
When the UE learns, by parsing the first-level acknowl-
edgement indication message, that the flag bit status of
the UE in the acknowledgement group is 1 (that is, the
first state), it indicates that the base station finds the data
sent by the UE. When the UE learns, by parsing the first-
level acknowledgement indication message, that the flag
bit status of the UE in the acknowledgement group is 0
(that is, the second state), it indicates that the base station
misses detecting the data sent by the UE.
[0203] According to the method described in FIG. 9,
after sending the data to the base station by means of
contention, the UE may receive an acknowledgement
indication message that is simultaneously fed back by
the base station to a plurality of UE, and learn, in time by
parsing the acknowledgement indication message,
whether the data sent by the UE is found by the base
station, so that a problem that the UE has transmitted
data but the base station misses detecting the data and
does not feed back an acknowledgement indication mes-
sage can be resolved.
[0204] Based on the network architecture shown in
FIG. 1, an embodiment of the present invention discloses
a further acknowledgement indication method for data
transmission. Referring to FIG. 10, FIG. 10 is a schematic
flowchart of a further acknowledgement indication meth-
od for data transmission according to an embodiment of
the present invention. In the method described in FIG.
10, an acknowledgement indication message is simulta-
neously fed back to a plurality of UE in a bitmap indication
manner. As shown in FIG. 10, the acknowledgement in-

dication method for data transmission may include the
following steps.
[0205] 1001. User equipment UE receives, after send-
ing data to a base station, a first-level acknowledgement
indication message that is fed back by the base station,
where the first-level acknowledgement indication mes-
sage is used to indicate a flag bit status corresponding
to each UE in an acknowledgement group to which the
UE belongs, the flag bit status includes a first state or a
second state, the first state is used to indicate that the
base station finds data, and the second state is used to
indicate that the base station does not find data.
[0206] In this embodiment of the present invention, the
acknowledgement group includes each UE whose data
is to be detected by the base station. A data length of the
first-level acknowledgement indication message is de-
termined by a quantity of the UE in the acknowledgement
group to which the UE belongs.
[0207] In an optional implementation, a specific imple-
mentation of step 1001 in which the user equipment UE
receives, after sending the data to the base station, the
first-level acknowledgement indication message that is
fed back by the base station may include:
receiving, by the user equipment UE after sending the
data to the base station, the first-level acknowledgement
indication message that is fed back by the base station
on a first acknowledgement resource corresponding to
the acknowledgement group to which the UE belongs.
[0208] The first acknowledgement resource corre-
sponding to the acknowledgement group may include
but is not limited to a PDCCH or a PDSCH, and different
acknowledgement groups correspond to different ac-
knowledgement resources.
[0209] In an optional implementation, before step
1001, the method described in FIG. 10 may further in-
clude the following step:
(100). The UE receives configuration information sent by
the base station, where the configuration information is
used to indicate the acknowledgement group to which
the UE belongs, a quantity of the UE in the acknowledge-
ment group, and a flag bit corresponding to the UE in the
acknowledgement group.
[0210] 1002. The UE parses a flag bit status corre-
sponding to the UE in the acknowledgement group from
the first-level acknowledgement indication message, to
detect whether the flag bit status is the first state; and if
yes, performs step 1003; or if no, performs step 1005.
[0211] 1003. The UE receives a second-level acknowl-
edgement indication message that is fed back by the
base station, where the second-level acknowledgement
indication message is used to indicate a type of acknowl-
edgement feedback information corresponding to data
sent by target UE, the type of the acknowledgement feed-
back information includes a first type or a second type,
the first type is used to indicate that data check performed
by the base station succeeds, and the second type is
used to indicate that the data check performed by the
base station fails.
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[0212] In this embodiment of the present invention,
when the UE learns, by means of parsing, that the flag
bit status corresponding to the UE in the acknowledge-
ment group is the first state, that is, the base station finds
the data sent by the UE, the UE may receive the second-
level acknowledgement indication message that is fed
back by the base station. The target UE is all UE that are
in the acknowledgement group and whose flag bit sta-
tuses are the first state.
[0213] In an optional implementation, a specific imple-
mentation of step 1003 in which the UE receives the sec-
ond-level acknowledgement indication message that is
fed back by the base station may include:
receiving, by the UE, the second-level acknowledgement
indication message that is fed back by the base station
on a second acknowledgement resource corresponding
to the acknowledgement group to which the UE belongs.
[0214] The second acknowledgement resource is dif-
ferent from the first acknowledgement resource, and the
first acknowledgement resource used for feeding back
the first-level acknowledgement indication message and
the second acknowledgement resource used for feeding
back the second-level acknowledgement indication mes-
sage may be different frequency-domain sub-channels
of a PDCCH, or may be different frequency-domain sub-
channels of a PDSCH. This is not limited in this embod-
iment of the present invention.
[0215] 1004. The UE parses, from the second-level ac-
knowledgement indication message, a type of acknowl-
edgement feedback information corresponding to the da-
ta sent by the UE.
[0216] In this embodiment of the present invention, the
UE learns, by means of parsing, that the flag bit status
corresponding to the UE in the acknowledgement group
is the first state, that is, the UE learns, by means of pars-
ing, that the base station finds the data sent by the UE.
Further, the UE may receive the second-level acknowl-
edgement indication message that is fed back by the
base station, to detect, by parsing the second-level ac-
knowledgement indication message, whether check per-
formed on the data sent by the UE succeeds. When the
type of the acknowledgement feedback information cor-
responding to the data sent by the UE is the first type, it
indicates that the check performed by the base station
on the data sent by the UE succeeds, and in this case,
the base station feeds back an acknowledgement to the
UE. When the type of the acknowledgement feedback
information corresponding to the data sent by the UE is
the second type, it indicates that the check performed by
the base station on the data sent by the UE fails, and in
this case, the base station feeds back a negative ac-
knowledgement to the UE.
[0217] In this embodiment of the present invention, a
data length of the second-level acknowledgement indi-
cation message is determined by a quantity of the target
UE that are in the acknowledgement group and whose
flag bit statuses are the first state.
[0218] In an optional implementation, a specific imple-

mentation of step 1004 in which the UE parses, from the
second-level acknowledgement indication message, the
type of the acknowledgement feedback information cor-
responding to the data sent by the UE may include the
following steps:

(101). The UE collects statistics about the quantity
of the target UE.
(102). The UE determines a location of the UE in the
target UE, where a location of the UE in the second-
level acknowledgement indication message is deter-
mined by the location of the UE in the target UE.
(103). The UE parses, on the location of the UE in
the second-level acknowledgement indication mes-
sage, the type of the acknowledgement feedback
information corresponding to the data sent by the
UE.

[0219] In this implementation, after receiving the first-
level acknowledgement indication message, the UE may
collect the statistics about the quantity of the target UE
that are in the first-level acknowledgement indication
message and whose flag bit statuses are the first state,
and determine the location of the UE in the target UE
according to the location of the UE in the first-level ac-
knowledgement indication message. A sequence of the
target UE in the second-level acknowledgement indica-
tion message may be determined according to a se-
quence of the target UE in the first-level acknowledge-
ment indication message, to further determine the loca-
tion of the UE in the second-level acknowledgement in-
dication message, and parse, on the location of the UE
in the second-level acknowledgement indication mes-
sage, the type of the acknowledgement feedback infor-
mation of the data sent by the UE.
[0220] In an optional implementation, the method de-
scribed in FIG. 10 may further include the following step:

(104). When the UE learns, by means of parsing,
that the type of the acknowledgement feedback in-
formation corresponding to the data sent by the UE
is the first type, the UE determines that check per-
formed by the base station on the data sent by the
UE succeeds.
In an optional implementation, the method described
in FIG. 10 may further include the following step:
(105). When the UE learns, by means of parsing,
that the type of the acknowledgement feedback in-
formation corresponding to the data sent by the UE
is the second type, the UE determines that check
performed by the base station on the data sent by
the UE fails.
In an optional implementation, when the second-lev-
el acknowledgement indication message indicates
that a type of acknowledgement feedback informa-
tion corresponding to data transmitted by at least
one target UE is the second type, the second-level
acknowledgement indication message is further
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used to indicate a check failure status corresponding
to the data sent by the at least one target UE. The
check failure status includes a third state or a fourth
state, the third state is used to indicate that a data
check failure is caused by a conflict that is caused
by a low uplink multi-user matching degree, and the
fourth state is used to indicate that the data check
failure is caused by poor data transmission channel
quality.
Correspondingly, when the UE learns, by means of
parsing, that the type of the acknowledgement feed-
back information of the data sent by the UE is the
second type, the method described in FIG. 10 may
further include the following steps:
(106). The UE parses, from the second-level ac-
knowledgement indication message, a check failure
status corresponding to the data sent by the UE.
(107). When the UE learns, by means of parsing,
that the check failure status corresponding to the da-
ta sent by the UE is the third state, the UE determines
that check performed by the base station on the data
sent by the UE fails due to the conflict that is caused
by the low uplink multi-user matching degree.
(108). When the UE learns, by means of parsing,
that the check failure status corresponding to the da-
ta sent by the UE is the fourth state, the UE deter-
mines that check performed by the base station on
the data sent by the UE fails due to the poor data
transmission channel quality.

[0221] 1005. The UE determines that the base station
does not find the data sent by the UE.
[0222] In this embodiment of the present invention,
when the UE learns, by means of parsing, that the flag
bit status corresponding to the UE in the acknowledge-
ment group is not the first state, it indicates that the flag
bit status corresponding to the UE in the acknowledge-
ment group is the second state, that is, the base station
does not find the data sent by the UE, and the UE deter-
mines that the base station misses detecting the data
sent by the UE. In this case, the UE may send data to
the base station again.
[0223] According to the method described in FIG. 10,
after sending the data to the base station by means of
contention, the UE may receive an acknowledgement
indication message that is simultaneously fed back by
the base station to a plurality of UE, and learn, in time by
parsing the acknowledgement indication message,
whether the data sent by the UE is found by the base
station, so that a problem that the UE has transmitted
data but the base station misses detecting the data and
does not feed back an acknowledgement indication mes-
sage can be resolved. In addition, when acknowledge-
ment information is fed back by using a bitmap, an ac-
knowledgement may be fed back by using indications of
two levels. After learning, by parsing the first-level indi-
cation message, that the data sent by the UE is found by
the base station, the UE may parse a data check result

from the second-level indication message, so that the
UE learns, in time, whether the check performed by the
base station on the data sent by the UE succeeds.
[0224] Based on the network architecture shown in
FIG. 1, an embodiment of the present invention discloses
a still further acknowledgement indication method for da-
ta transmission. Referring to FIG. 11, FIG. 11 is a sche-
matic flowchart of a still further acknowledgement indi-
cation method for data transmission according to an em-
bodiment of the present invention. In the method de-
scribed in FIG. 11, an acknowledgement indication mes-
sage is simultaneously fed back to a plurality of UE in an
index indication manner. As shown in FIG. 11, the ac-
knowledgement indication method for data transmission
may include the following steps.
[0225] 1101. User equipment UE receives, after send-
ing data to a base station, an acknowledgement indica-
tion message that is fed back by the base station, where
the acknowledgement indication message is used to in-
dicate an index number corresponding to target UE in an
acknowledgement group to which the UE belongs.
[0226] In this embodiment of the present invention, the
target UE is at least one UE whose data is found by the
base station in the acknowledgement group, the index
number is a temporary number of the target UE in the
acknowledgement group, different target UE in the ac-
knowledgement group correspond to different index
numbers, and the acknowledgement group includes
each UE whose data is to be detected by the base station.
[0227] In this embodiment of the present invention, a
data length of the acknowledgement indication message
is a preset data length, and a quantity of index numbers
that are indicated by the acknowledgement indication
message and that are corresponding to target UE in the
acknowledgement group does not exceed the preset da-
ta length.
[0228] In an optional implementation, a specific imple-
mentation of step 1101 in which the user equipment UE
receives, after sending the data to the base station, the
acknowledgement indication message that is fed back
by the base station may include:
receiving, by the user equipment UE after sending the
data to the base station, the acknowledgement indication
message that is fed back by the base station on an ac-
knowledgement resource corresponding to the acknowl-
edgement group to which the UE belongs.
[0229] The acknowledgement resource corresponding
to the acknowledgement group may include but is not
limited to a PDCCH or a PDSCH, and different acknowl-
edgement groups correspond to different acknowledge-
ment resources.
[0230] In an optional implementation, before step
1101, the method described in FIG. 11 may further in-
clude the following step:
(110). The UE receives configuration information sent by
the base station, where the configuration information is
used to indicate the acknowledgement group to which
the UE belongs, a quantity of UE for which the base sta-
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tion presets a feedback in the acknowledgement group,
and an index number corresponding to the UE in the ac-
knowledgement group.
[0231] In this implementation, the configuration infor-
mation may be further used to indicate information such
as a cell ID and a cell SRS of a cell in which the UE is
located, a sending period of the cell SRS, and an offset
in the period.
[0232] 1102. The UE parses the acknowledgement in-
dication message, to detect whether there is an index
number corresponding to the UE in the acknowledge-
ment indication message.
[0233] In this embodiment of the present invention, the
acknowledgement indication message includes the in-
dex number corresponding to the target UE whose data
is found by the base station, and the UE may learn, by
parsing the acknowledgement indication message ac-
cording to the configuration information, whether there
is the index number corresponding to the UE. When there
is the index number corresponding to the UE in the ac-
knowledgement indication message, it may indicate that
the base station finds the data sent by the UE. When
there is no index number corresponding to the UE in the
acknowledgement indication message, it may indicate
that the base station misses detecting the data sent by
the UE. In addition, because the data length of the ac-
knowledgement indication message is a fixed length that
is preset by the base station, when a quantity of UE whose
data is found by the base station exceeds the data length
of the acknowledgement indication message, the base
station discards superfluous UE, and therefore there is
no index number corresponding to the UE in the acknowl-
edgement indication message because the acknowl-
edgement indication message cannot indicate the index
number due to a length limit. In this case, the UE may
consider that the base station does not find the data, and
the UE sends data to the base station again.
[0234] According to the method described in FIG. 11,
after sending the data to the base station by means of
contention, the UE may receive an acknowledgement
indication message that is simultaneously fed back by
the base station to a plurality of UE, and learn, in time by
parsing the acknowledgement indication message,
whether the data sent by the UE is found by the base
station, so that a problem that the UE has transmitted
data but the base station misses detecting the data and
does not feed back an acknowledgement indication mes-
sage can be resolved.
[0235] Based on the network architecture shown in
FIG. 1, an embodiment of the present invention discloses
a yet further acknowledgement indication method for da-
ta transmission. Referring to FIG. 12, FIG. 12 is a sche-
matic flowchart of a yet further acknowledgement indica-
tion method for data transmission according to an em-
bodiment of the present invention. In the method de-
scribed in FIG. 12, an acknowledgement indication mes-
sage is simultaneously fed back to a plurality of UE in an
index indication manner. As shown in FIG. 12, the ac-

knowledgement indication method for data transmission
may include the following steps.
[0236] 1201. User equipment UE receives, after send-
ing data to a base station, an acknowledgement indica-
tion message that is fed back by the base station, where
the acknowledgement indication message is used to in-
dicate an index number corresponding to target UE in an
acknowledgement group to which the UE belongs and a
flag bit of the index number corresponding to the target
UE.
[0237] In this embodiment of the present invention, the
target UE is at least one UE whose data is found by the
base station in the acknowledgement group, the index
number is a temporary number of the target UE in the
acknowledgement group, different target UE in the ac-
knowledgement group correspond to different index
numbers, and the acknowledgement group includes
each UE whose data is to be detected by the base station.
[0238] In this embodiment of the present invention, a
data length of the acknowledgement indication message
is a preset data length, and a quantity of index numbers
that are indicated by the acknowledgement indication
message and that are corresponding to target UE does
not exceed the preset data length.
[0239] In an optional implementation, the method de-
scribed in FIG. 12 may further include the following step:

(120). The UE receives configuration information
sent by the base station, where the configuration in-
formation is used to indicate the acknowledgement
group to which the UE belongs, a quantity of UE for
which the base station presets a feedback in the ac-
knowledgement group, and an index number corre-
sponding to the UE in the acknowledgement group.
1202. The UE parses the acknowledgement indica-
tion message, to detect whether there is an index
number corresponding to the UE in the acknowl-
edgement indication message, and if yes, performs
step 1203, or if no, performs step 1204.
1203. The UE parses a flag bit status of the index
number corresponding to the UE, where the flag bit
status of the index number includes a first state or a
second state, the first state is used to indicate that
data check performed by the base station succeeds,
and the second state is used to indicate that the data
check performed by the base station fails.
In this embodiment of the present invention, when
the UE learns, by means of parsing, that there is the
index number corresponding to the UE in the ac-
knowledgement indication message, the UE may
further parse the flag bit status of the index number
corresponding to the UE.
In an optional implementation, the method described
in FIG. 12 may further include the following step:
(121). When the UE learns, by means of parsing,
that the flag bit status of the index number corre-
sponding to the UE is the first state, the UE deter-
mines that check performed by the base station on
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the data sent by the UE succeeds.
In an optional implementation, the method described
in FIG. 12 may further include the following step:
(122). When the UE learns, by means of parsing,
that the flag bit status of the index number corre-
sponding to the UE is the second state, the UE de-
termines that check performed by the base station
on the data sent by the UE fails.
In an optional implementation, when the acknowl-
edgement indication message indicates that there is
target UE corresponding to an index number whose
flag bit status is the second state, the acknowledge-
ment indication message is further used to indicate
a check failure status corresponding to data sent by
the target UE corresponding to the index number
whose flag bit status is the second state. The check
failure status includes a third state or a fourth state,
the third state is used to indicate that a data check
failure is caused by a conflict that is caused by a low
uplink multi-user matching degree, and the fourth
state is used to indicate that the data check failure
is caused by poor data transmission channel quality.
Correspondingly, when the UE learns, by means of
parsing, that the flag bit status of the index number
corresponding to the UE is the second state, the
method described in FIG. 12 may further include the
following steps:
(123). The UE parses, from the acknowledgement
indication message, a check failure status corre-
sponding to the data sent by the UE.
(124). When the UE learns, by means of parsing,
that the check failure status corresponding to the da-
ta sent by the UE is a third state, the UE determines
that check performed by the base station on the data
sent by the UE fails due to a conflict that is caused
by a low uplink multi-user matching degree.
(125). When the UE learns, by means of parsing,
that the check failure status corresponding to the da-
ta sent by the UE is a fourth state, the UE determines
that check performed by the base station on the data
sent by the UE fails due to poor data transmission
channel quality.

[0240] 1204. The UE determines that the base station
does not find the data sent by the UE.
[0241] In this embodiment of the present invention,
when the UE learns, by means of parsing, that there is
no index number corresponding to the UE in the acknowl-
edgement indication message, it indicates that the base
station does not find the data sent by the UE, and the UE
may determine that the base station misses detecting
the data sent by the UE.
[0242] According to the method described in FIG. 12,
after sending the data to the base station by means of
contention, the UE may receive an acknowledgement
indication message that is simultaneously fed back by
the base station to a plurality of UE, and learn, in time by
parsing the acknowledgement indication message,

whether the data sent by the UE is found by the base
station, so that a problem that the UE has transmitted
data but the base station misses detecting the data and
does not feed back an acknowledgement indication mes-
sage can be resolved. In addition, when acknowledge-
ment information is fed back by using an index, the UE
may further parse a data check result after learning, by
means of parsing, that the data sent by the UE is found
by the base station, so that the UE learns, in time, whether
the check performed by the base station on the data sent
by the UE succeeds.
[0243] Based on the network architecture shown in
FIG. 1, an embodiment of the present invention discloses
a base station. Referring to FIG. 13, FIG. 13 is a sche-
matic structural diagram of a base station according to
an embodiment of the present invention. The base station
may be configured to perform the acknowledgement in-
dication method for data transmission according to the
embodiments of the present invention. As shown in FIG.
13, the base station may include a detection unit 1301,
a generation unit 1302, and a sending unit 1303.
[0244] The detection unit 1301 is configured to detect
whether each user equipment UE in an acknowledge-
ment group transmits data, to obtain a detection result.
[0245] In this embodiment of the present invention, the
base station may group a plurality of accessed UE, to
group the plurality of UE into several acknowledgement
groups. One acknowledgement group includes each UE
whose data is to be detected by the base station, that is,
the detection unit 1301 can perform data detection on
each UE included in the acknowledgement group. For
each acknowledgement group, the detection unit 1301
may detect, in real time, whether each UE in the acknowl-
edgement group transmits data, to obtain a detection re-
sult, or the base station may detect, at intervals of preset
time, whether each UE in the acknowledgement group
transmits data, to obtain a detection result. This is not
limited in this embodiment of the present invention.
[0246] The generation unit 1302 is configured to gen-
erate a first-level acknowledgement indication message
according to the detection result. The first-level acknowl-
edgement indication message is used to indicate a flag
bit status corresponding to each UE in the acknowledge-
ment group, the flag bit status includes a first state or a
second state, the first state is used to indicate that the
base station finds data, and the second state is used to
indicate that the base station does not find data.
[0247] In this embodiment of the present invention, the
generation unit 1302 may generate the first-level ac-
knowledgement indication message according to the de-
tection result obtained by the detection unit 1301 by de-
tecting whether the UE in the acknowledgement group
transmits data. The first-level acknowledgement indica-
tion message may be used to indicate the flag bit status
corresponding to each UE in the acknowledgement
group, the flag bit status corresponding to each UE may
include the first state or the second state, the first state
is used to indicate that the base station finds the data
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transmitted by the UE, and the second state is used to
indicate that the base station does not find the data trans-
mitted by the UE.
[0248] In this embodiment of the present invention, the
flag bit status may be represented by one bit, and 0 and
1 separately represent the two states. For example, 1
represents the first state, that is, the base station finds
data; 0 represents the second state, that is, the base
station does not find data. When the detection unit 1301
finds, in the acknowledgement group, data transmitted
by specific UE, the generation unit 1302 sets a flag bit
corresponding to the UE in the first-level acknowledge-
ment indication message to 1. When the detection unit
1301 does not find, in the acknowledgement group, data
transmitted by specific UE, the generation unit 1302 re-
sets a flag bit corresponding to the UE in the first-level
acknowledgement indication message to 0. In addition,
alternatively, 0 may be used to represent the first state,
and 1 may be used to represent the second state. This
is not limited in this embodiment of the present invention.
[0249] In this embodiment of the present invention, a
data length of the first-level acknowledgement indication
message may be determined by a quantity of the UE in
the acknowledgement group.
[0250] The sending unit 1303 is configured to send the
first-level acknowledgement indication message.
[0251] In this embodiment of the present invention, the
sending unit 1303 may send the first-level acknowledge-
ment indication message by means of broadcasting, so
that UE that is in the acknowledgement group and that
has transmitted data can receive the first-level acknowl-
edgement indication message, and parse a flag bit status
corresponding to the UE from the first-level acknowl-
edgement indication message, to determine whether the
data transmitted by the UE is undetected.
[0252] In an optional implementation, a specific imple-
mentation in which the sending unit 1303 sends the first-
level acknowledgement indication message may be:
the sending unit 1303 sends the first-level acknowledge-
ment indication message on a first acknowledgement re-
source corresponding to the acknowledgement group.
[0253] In this implementation, the first acknowledge-
ment resource corresponding to the acknowledgement
group may include but is not limited to a PDCCH or a
PDSCH. Each acknowledgement group has a corre-
sponding acknowledgement resource, and different ac-
knowledgement groups correspond to different acknowl-
edgement resources.
[0254] Referring to FIG. 14, FIG. 14 is a schematic
structural diagram of another base station according to
an embodiment of the present invention. The base station
is configured to perform the acknowledgement indication
method for data transmission according to the embodi-
ments of the present invention. The base station shown
in FIG. 14 is obtained by further optimizing the base sta-
tion shown in FIG. 13. Compared with the base station
shown in FIG. 13, the base station shown in FIG. 14 may
further include:

a check unit 1304, configured to: when the first-level ac-
knowledgement indication message generated by the
generation unit 1302 indicates that there is target UE in
the UE in the acknowledgement group, check data trans-
mitted by the target UE, to obtain a check result.
[0255] In this embodiment of the present invention, the
target UE is all UE whose flag bit statuses are the first
state, that is, UE whose data is found by the detection
unit 1301. The check unit 1304 may check data trans-
mitted by all target UE whose data is found, to obtain the
check result.
[0256] The generation unit 1302 is further configured
to generate a second-level acknowledgement indication
message according to the check result. The second-level
acknowledgement indication message is used to indicate
a type of acknowledgement feedback information corre-
sponding to the data transmitted by the target UE, the
type of the acknowledgement feedback information in-
cludes a first type or a second type, the first type is used
to indicate that the data check performed by the base
station succeeds, and the second type is used to indicate
that the data check performed by the base station fails.
[0257] In this embodiment of the present invention, the
generation unit 1302 may generate the second-level ac-
knowledgement indication message according to the
check result obtained by the check unit 1304 by checking
the data transmitted by all the target UE. The second-
level acknowledgement indication message may be used
to indicate the type of the acknowledgement feedback
information corresponding to the data transmitted by the
target UE, and a type of acknowledgement feedback in-
formation corresponding to each target UE may include
the first type or the second type. The first type is used to
indicate that check performed by the base station on data
transmitted by the target UE succeeds, and the second
type is used to indicate that the check performed by the
base station on the data transmitted by the target UE fails.
[0258] In this embodiment of the present invention, a
data length of the second-level acknowledgement indi-
cation message is determined by a quantity of the target
UE that are in the acknowledgement group and whose
flag bit statuses are the first state.
[0259] The sending unit 1303 is further configured to
send the second-level acknowledgement indication mes-
sage.
[0260] In an optional implementation, a specific imple-
mentation in which the sending unit 1303 sends the sec-
ond-level acknowledgement indication message may be:
the sending unit 1303 sends the second-level acknowl-
edgement indication message on a second acknowl-
edgement resource corresponding to the acknowledge-
ment group.
[0261] In this implementation, the first acknowledge-
ment resource used for sending the first-level acknowl-
edgement indication message and the second acknowl-
edgement resource used for sending the second-level
acknowledgement indication message may be different
acknowledgement resources. The first-level acknowl-
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edgement indication message and the second-level ac-
knowledgement indication message may be sent on dif-
ferent frequency-domain sub-channels of a PDCCH, or
the first-level acknowledgement indication message and
the second-level acknowledgement indication message
may be sent on different frequency-domain sub-channels
of a PDSCH.
[0262] In an optional implementation, when the sec-
ond-level acknowledgement indication message indi-
cates that a type of acknowledgement feedback informa-
tion corresponding to data transmitted by at least one
target UE is the second type, the second-level acknowl-
edgement indication message is further used to indicate
a check failure status corresponding to the data trans-
mitted by the at least one target UE. The check failure
status includes a third state or a fourth state, the third
state is used to indicate that a data check failure is caused
by a conflict that is caused by a low uplink multi-user
matching degree, and the fourth state is used to indicate
that the data check failure is caused by poor data trans-
mission channel quality.
[0263] In an optional implementation, before the de-
tection unit 1301 detects whether each user equipment
UE in the acknowledgement group transmits data, to ob-
tain the detection result, the sending unit 1303 is further
configured to send configuration information to each user
equipment UE in the acknowledgement group. The con-
figuration information is used to indicate the acknowl-
edgement group to which each UE belongs, the quantity
of the UE in the acknowledgement group, and a flag bit
corresponding to each UE in the acknowledgement
group.
[0264] In this implementation, the configuration infor-
mation may include cell-specific configuration informa-
tion and UE-specific configuration information. The cell-
specific configuration information may be used to indicate
a cell ID and a cell SRS of a cell in which the UE is located,
a sending period of the cell SRS, an offset in the period,
and the like, and the cell-specific configuration informa-
tion is the same for all UE in a same cell. In addition to
the acknowledgement group to which the UE belongs,
the quantity of the UE in the acknowledgement group,
and the flag bit corresponding to the UE in the acknowl-
edgement group, the UE-specific configuration informa-
tion may be used to indicate a C-RNTI, that is, a dynamic
identifier allocated by the base station to the UE. Different
UE have different UE-specific configuration information.
[0265] Specifically, the base station shown in FIG. 13
or FIG. 14 may implement some or all procedures in the
acknowledgement indication method embodiment for da-
ta transmission described in the present invention with
reference to FIG. 2 or FIG. 4.
[0266] It may be learned that, according to the base
station shown in FIG. 13 and FIG. 14, in an uplink data
transmission mode based on contention transmission,
the base station can simultaneously feed back an ac-
knowledgement indication message to a plurality of UE
in an acknowledgement group, so that the UE can learn,

in time, whether data transmitted by the UE is found by
the base station. In this way, a problem that the UE has
transmitted data but the base station misses detecting
the data and does not feed back an acknowledgement
indication message can be resolved. In addition, when
feedback is performed by using indications of two levels,
a data check result can be indicated in addition to a data
detection result, so that the UE can learn, in time, whether
check performed by the base station on the data trans-
mitted by the UE succeeds.
[0267] Based on the network architecture shown in
FIG. 1, an embodiment of the present invention discloses
still another base station. Referring to FIG. 15, FIG. 15
is a schematic structural diagram of still another base
station according to an embodiment of the present inven-
tion. The base station is configured to perform the ac-
knowledgement indication method for data transmission
according to the embodiments of the present invention.
As shown in FIG. 15, the base station 1500 may include
at least one processor 1501 such as a CPU (Central
Processing Unit, central processing unit), at least one
output apparatus 1502, a memory 1503, and a commu-
nications bus 1504. The communications bus 1504 is
configured to implement connections and communica-
tion between these components. A person skilled in the
art may understand that the structure of the base station
shown in FIG. 15 does not constitute a limitation on the
present invention. The structure may be a bus structure
or may be a star structure; and may further include more
or fewer parts than those shown in FIG. 15, or combine
some parts, or have different part arrangements.
[0268] In this embodiment of the present invention, the
output apparatus 1502 may be configured to send an
acknowledgement indication message.
[0269] In this embodiment of the present invention, the
memory 1503 may be a high-speed RAM memory or a
non-volatile memory (non-volatile memory) such as at
least one magnetic disk storage. Optionally, the memory
1503 may be at least one storage apparatus that is far
away from the processor 1501. As shown in FIG. 15, the
memory 1503 used as a computer storage medium may
include an application program, data, and the like. This
is not limited in this embodiment of the present invention.
[0270] In the base station shown in FIG. 15, the proc-
essor 1501 may be configured to invoke the application
program stored in the memory 1503, to perform the fol-
lowing operations:

detecting whether each user equipment UE in an
acknowledgement group transmits data, to obtain a
detection result, where the acknowledgement group
includes each UE whose data is to be detected by
the base station;
generating a first-level acknowledgement indication
message according to the detection result, where
the first-level acknowledgement indication message
is used to indicate a flag bit status corresponding to
each UE in the acknowledgement group, the flag bit
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status includes a first state or a second state, the
first state is used to indicate that the base station
finds data, and the second state is used to indicate
that the base station does not find data; and
controlling the output apparatus 1502 to send the
first-level acknowledgement indication message.

[0271] In an optional implementation, a data length of
the first-level acknowledgement indication message is
determined by a quantity of the UE in the acknowledge-
ment group.
[0272] In an optional implementation, a specific imple-
mentation in which the processor 1501 controls the out-
put apparatus 1502 to send the first-level acknowledge-
ment indication message may be:
controlling the output apparatus 1502 to send the first-
level acknowledgement indication message on a first ac-
knowledgement resource corresponding to the acknowl-
edgement group.
[0273] In an optional implementation, the processor
1501 is further configured to invoke the application pro-
gram stored in the memory 1503, to perform the following
steps:

when there is target UE in the UE in the acknowl-
edgement group, checking data transmitted by the
target UE, to obtain a check result, where the target
UE is all UE whose flag bit statuses are the first state;
generating a second-level acknowledgement indica-
tion message according to the check result, where
the second-level acknowledgement indication mes-
sage is used to indicate a type of acknowledgement
feedback information corresponding to the data
transmitted by the target UE, the type of the acknowl-
edgement feedback information includes a first type
or a second type, the first type is used to indicate
that the data check performed by the base station
succeeds, and the second type is used to indicate
that the data check performed by the base station
fails; and
controlling the output apparatus 1502 to send the
second-level acknowledgement indication mes-
sage.

[0274] In an optional implementation, a specific imple-
mentation in which the processor 1501 controls the out-
put apparatus 1502 to send the second-level acknowl-
edgement indication message may be:
controlling the output apparatus 1502 to send the sec-
ond-level acknowledgement indication message on a
second acknowledgement resource corresponding to the
acknowledgement group.
[0275] In an optional implementation, a data length of
the second-level acknowledgement indication message
is determined by a quantity of the target UE.
[0276] In an optional implementation, when the sec-
ond-level acknowledgement indication message indi-
cates that a type of acknowledgement feedback informa-

tion corresponding to data transmitted by at least one
target UE is the second type, the second-level acknowl-
edgement indication message is further used to indicate
a check failure status corresponding to the data trans-
mitted by the at least one target UE. The check failure
status includes a third state or a fourth state, the third
state is used to indicate that a data check failure is caused
by a conflict that is caused by a low uplink multi-user
matching degree, and the fourth state is used to indicate
that the data check failure is caused by poor data trans-
mission channel quality.
[0277] In an optional implementation, before the de-
tecting whether each user equipment UE in an acknowl-
edgement group transmits data, to obtain a detection re-
sult, the processor 1501 is further configured to invoke
the application program stored in the memory 1503, to
perform the following step:
controlling the output apparatus 1502 to send, to each
user equipment UE in the acknowledgement group, con-
figuration information included in the data stored in the
memory 1503, where the configuration information is
used to indicate the acknowledgement group to which
each UE belongs, the quantity of the UE in the acknowl-
edgement group, and a flag bit corresponding to each
UE in the acknowledgement group.
[0278] Specifically, the base station shown in FIG. 15
may implement some or all procedures in the acknowl-
edgement indication method embodiment for data trans-
mission described in the present invention with reference
to FIG. 2 or FIG. 4.
[0279] It may be learned that, according to the base
station shown in FIG. 15, in an uplink data transmission
mode based on contention transmission, the base station
can simultaneously feed back an acknowledgement in-
dication message to a plurality of UE in an acknowledge-
ment group, so that the UE can learn, in time, whether
data transmitted by the UE is found by the base station.
In this way, a problem that the UE has transmitted data
but the base station misses detecting the data and does
not feed back an acknowledgement indication message
can be resolved. In addition, when feedback is performed
by using indications of two levels, a data check result can
be indicated in addition to a data detection result, so that
the UE can learn, in time, whether check performed by
the base station on the data transmitted by the UE suc-
ceeds.
[0280] Based on the network architecture shown in
FIG. 1, an embodiment of the present invention discloses
yet another base station. Referring to FIG. 16, FIG. 16
is a schematic structural diagram of yet another base
station according to an embodiment of the present inven-
tion. The base station is configured to perform the ac-
knowledgement indication method for data transmission
according to the embodiments of the present invention.
As shown in FIG. 16, the base station may include a
detection unit 1601, a generation unit 1602, and a send-
ing unit 1603.
[0281] The detection unit 1601 is configured to detect
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whether each user equipment UE in an acknowledge-
ment group transmits data, to obtain a detection result.
[0282] In this embodiment of the present invention, the
acknowledgement group includes each UE whose data
is to be detected by the base station. The detection unit
1601 may detect, in real time, whether each UE in the
acknowledgement group transmits data, to obtain the de-
tection result, or the detection unit 1601 may detect, at
intervals of preset time, whether each UE in the acknowl-
edgement group transmits data, to obtain the detection
result. This is not limited in this embodiment of the present
invention.
[0283] The generation unit 1602 is configured to gen-
erate an acknowledgement indication message accord-
ing to the detection result. The acknowledgement indi-
cation message is used to indicate an index number cor-
responding to target UE in the acknowledgement group.
[0284] In this embodiment of the present invention, the
generation unit 1602 may generate the acknowledge-
ment indication message according to the detection re-
sult obtained by the detection unit 1601 by detecting
whether the UE in the acknowledgement group transmits
data, and the acknowledgement indication message may
be used to indicate the index number corresponding to
the target UE in the acknowledgement group. The target
UE is at least one UE whose data is found by the base
station in the acknowledgement group, the index number
is a number of the target UE in the acknowledgement
group, and different target UE in the acknowledgement
group correspond to different index numbers.
[0285] In this embodiment of the present invention, a
data length of the acknowledgement indication message
may be a preset data length, that is, the data length of
the acknowledgement indication message is configura-
ble, may be preset by the base station, and does not vary
with a quantity of the UE in the acknowledgement group.
A quantity of index numbers included in the acknowl-
edgement indication message usually does not exceed
the preset data length.
[0286] The sending unit 1603 is configured to send the
acknowledgement indication message.
[0287] In an optional implementation, a specific imple-
mentation in which the sending unit 1603 sends the ac-
knowledgement indication message may be:
the sending unit 1603 sends the acknowledgement indi-
cation message on an acknowledgement resource cor-
responding to the acknowledgement group.
[0288] In this implementation, the acknowledgement
resource corresponding to the acknowledgement group
may include but is not limited a PDCCH or a PDSCH,
each acknowledgement group has a corresponding ac-
knowledgement resource, and different acknowledge-
ment groups correspond to different acknowledgement
resources.
[0289] In an optional implementation, the acknowl-
edgement indication message may be used to indicate
a flag bit of the index number corresponding to the target
UE in addition to the index number corresponding to the

target UE in the acknowledgement group.
[0290] Referring to FIG. 17, FIG. 17 is a schematic
structural diagram of still yet another base station accord-
ing to an embodiment of the present invention. The base
station is configured to perform the acknowledgement
indication method for data transmission according to the
embodiments of the present invention. The base station
shown in FIG. 17 is obtained by further optimizing the
base station shown in FIG. 16. Compared with the base
station shown in FIG. 16, the base station shown in FIG.
17 may further include:
a check unit 1604, configured to: before the sending unit
1603 sends the acknowledgement indication message,
check data transmitted by the target UE, to obtain a check
result.
[0291] The generation unit 1602 is further configured
to generate, according to the check result, a flag bit status
of the index number corresponding to the target UE. The
flag bit status of the index number includes a first state
or a second state, the first state is used to indicate that
the data check performed by the base station succeeds,
and the second state is used to indicate that the data
check performed by the base station fails.
[0292] In this embodiment of the present invention, one
flag bit may be reserved after each index number indi-
cated by the acknowledgement indication message, and
the flag bit status may be generated according to a data
check result.
[0293] In an optional implementation, when the ac-
knowledgement indication message indicates that there
is target UE corresponding to an index number whose
flag bit status is the second state, the acknowledgement
indication message is further used to indicate a check
failure status corresponding to data transmitted by the
target UE corresponding to the index number whose flag
bit status is the second state. The check failure status
includes a third state or a fourth state, the third state is
used to indicate that a data check failure is caused by a
conflict that is caused by a low uplink multi-user matching
degree, and the fourth state is used to indicate that the
data check failure is caused by poor data transmission
channel quality.
[0294] In an optional implementation, before the de-
tection unit 1601 detects whether each user equipment
UE in the acknowledgement group transmits data, to ob-
tain the detection result, the sending unit 1603 is further
configured to send configuration information to each user
equipment UE in the acknowledgement group. The con-
figuration information is used to indicate the acknowl-
edgement group to which each UE belongs, a quantity
of UE for which the base station presets a feedback in
the acknowledgement group, and an index number cor-
responding to each UE in the acknowledgement group.
[0295] In this implementation, the configuration infor-
mation may include cell-specific configuration informa-
tion and UE-specific configuration information. The cell-
specific configuration information may be used to indicate
a cell ID and a cell SRS of a cell in which the UE is located,
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a sending period of the cell SRS, an offset in the period,
and the like, and the cell-specific configuration informa-
tion is the same for all UE in a same cell. The UE-specific
configuration information may be used to indicate a C-
RNTI in addition to the acknowledgement group to which
the UE belongs, the quantity of UE for which the base
station presets a feedback in the acknowledgement
group, and the index number corresponding to the UE in
the acknowledgement group. Different UE have different
UE-specific configuration information.
[0296] Specifically, the base station shown in FIG. 16
or FIG. 17 may implement some or all procedures in the
acknowledgement indication method embodiment for da-
ta transmission described in the present invention with
reference to FIG. 6 or FIG. 7.
[0297] It may be learned that, according to the base
station shown in FIG. 16 and FIG. 17, in an uplink data
transmission mode based on contention transmission,
the base station can simultaneously feed back an ac-
knowledgement indication message to a plurality of UE
in an acknowledgement group, so that the UE can learn,
in time, whether data transmitted by the UE is found by
the base station. In this way, a problem that the UE has
transmitted data but the base station misses detecting
the data and does not feed back an acknowledgement
indication message can be resolved. In addition, a data
check result can be indicated in addition to a data detec-
tion result, so that the UE can learn, in time, whether
check performed by the base station on the data trans-
mitted by the UE succeeds.
[0298] Based on the network architecture shown in
FIG. 1, an embodiment of the present invention discloses
a further base station. Referring to FIG. 18, FIG. 18 is a
schematic structural diagram of a further base station
according to an embodiment of the present invention.
The base station is configured to perform the acknowl-
edgement indication method for data transmission ac-
cording to the embodiments of the present invention. As
shown in FIG. 18, the base station 1800 may include at
least one processor 1801 such as a CPU, at least one
output apparatus 1802, a memory 1803, and a commu-
nications bus 1804. The communications bus 1804 is
configured to implement connections and communica-
tion between these components. A person skilled in the
art may understand that the structure of the base station
shown in FIG. 18 does not constitute a limitation on the
present invention. The structure may be a bus structure
or may be a star structure; and may further include more
or fewer parts than those shown in FIG. 18, or combine
some parts, or have different part arrangements.
[0299] In this embodiment of the present invention, the
output apparatus 1802 may be configured to send an
acknowledgement indication message.
[0300] In this embodiment of the present invention, the
memory 1803 may be a high-speed RAM memory or a
non-volatile memory (non-volatile memory) such as at
least one magnetic disk storage. Optionally, the memory
1803 may be at least one storage apparatus that is far

away from the processor 1801. As shown in FIG. 18, the
memory 1803 used as a computer storage medium may
include an application program, data, and the like. This
is not limited in this embodiment of the present invention.
[0301] In the base station shown in FIG. 18, the proc-
essor 1801 may be configured to invoke the application
program stored in the memory 1803, to perform the fol-
lowing operations:

detecting whether each user equipment UE in an
acknowledgement group transmits data, to obtain a
detection result, where the acknowledgement group
includes each UE whose data is to be detected by
the base station;
generating an acknowledgement indication mes-
sage according to the detection result, where the ac-
knowledgement indication message is used to indi-
cate an index number corresponding to target UE in
the acknowledgement group, the target UE is at least
one UE whose data is found by the base station in
the acknowledgement group, the index number is a
number of the target UE in the acknowledgement
group, and different target UE in the acknowledge-
ment group correspond to different index numbers;
and
controlling the output apparatus 1802 to send the
acknowledgement indication message.

[0302] In an optional implementation, a specific imple-
mentation in which the processor 1801 controls the out-
put apparatus 1802 to send the acknowledgement indi-
cation message may be:
controlling the output apparatus 1802 to send the ac-
knowledgement indication message on an acknowledge-
ment resource corresponding to the acknowledgement
group.
[0303] In an optional implementation, the acknowl-
edgement indication message is further used to indicate
a flag bit of the index number corresponding to the target
UE, and before the controlling the output apparatus 1802
to send the acknowledgement indication message, the
processor 1801 is further configured to invoke the appli-
cation program stored in the memory 1803, to perform
the following steps:

checking data transmitted by the target UE, to obtain
a check result; and
generating, according to the check result, a flag bit
status of the index number corresponding to the tar-
get UE, where the flag bit status of the index number
includes a first state or a second state, the first state
is used to indicate that the data check performed by
the base station succeeds, and the second state is
used to indicate that the data check performed by
the base station fails.

[0304] In an optional implementation, when the ac-
knowledgement indication message indicates that there
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is target UE corresponding to an index number whose
flag bit status is the second state, the acknowledgement
indication message is further used to indicate a check
failure status corresponding to data transmitted by the
target UE corresponding to the index number whose flag
bit status is the second state. The check failure status
includes a third state or a fourth state, the third state is
used to indicate that a data check failure is caused by a
conflict that is caused by a low uplink multi-user matching
degree, and the fourth state is used to indicate that the
data check failure is caused by poor data transmission
channel quality.
[0305] In an optional implementation, a data length of
the acknowledgement indication message is a preset da-
ta length, and a quantity of index numbers that are indi-
cated by the acknowledgement indication message and
that are corresponding to target UE in the acknowledge-
ment group does not exceed the preset data length.
[0306] In an optional implementation, before the de-
tecting whether each user equipment UE in an acknowl-
edgement group transmits data, to obtain a detection re-
sult, the processor 1801 is further configured to invoke
the application program stored in the memory 1803, to
perform the following step:
controlling the output apparatus 1802 to send, to each
user equipment UE in the acknowledgement group, con-
figuration information included in the data stored in the
memory 1803, where the configuration information is
used to indicate the acknowledgement group to which
each UE belongs, a quantity of UE for which the base
station presets a feedback in the acknowledgement
group, and an index number corresponding to each UE
in the acknowledgement group.
[0307] Specifically, the base station shown in FIG. 18
may implement some or all procedures in the acknowl-
edgement indication method embodiment for data trans-
mission described in the present invention with reference
to FIG. 6 or FIG. 7.
[0308] It may be learned that, according to the base
station shown in FIG. 18, in an uplink data transmission
mode based on contention transmission, the base station
can simultaneously feed back an acknowledgement in-
dication message to a plurality of UE in an acknowledge-
ment group, so that the UE can learn, in time, whether
data transmitted by the UE is found by the base station.
In this way, a problem that the UE has transmitted data
but the base station misses detecting the data and does
not feed back an acknowledgement indication message
can be resolved. In addition, a data check result can be
indicated in addition to a data detection result, so that
the UE can learn, in time, whether check performed by
the base station on the data transmitted by the UE suc-
ceeds.
[0309] Based on the network architecture shown in
FIG. 1, an embodiment of the present invention discloses
user equipment UE. Referring to FIG. 19, FIG. 19 is a
schematic structural diagram of user equipment accord-
ing to an embodiment of the present invention. The user

equipment is configured to perform the acknowledge-
ment indication method for data transmission according
to the embodiments of the present invention. As shown
in FIG. 19, the user equipment UE may include a receiv-
ing unit 1901 and a first parsing unit 1902.
[0310] The receiving unit 1901 is configured to receive,
after the UE sends data to a base station, a first-level
acknowledgement indication message that is fed back
by the base station. The first-level acknowledgement in-
dication message is used to indicate a flag bit status cor-
responding to each UE in an acknowledgement group to
which the UE belongs, the flag bit status includes a first
state or a second state, the first state is used to indicate
that the base station finds data, and the second state is
used to indicate that the base station does not find data.
[0311] In this embodiment of the present invention, af-
ter the UE sends uplink data to the base station, the re-
ceiving unit 1901 may receive the first-level acknowl-
edgement indication message that is fed back by the
base station. The first-level acknowledgement indication
message is used to indicate the flag bit status corre-
sponding to each UE in the acknowledgement group to
which the UE belongs, and the flag bit status may be
used to indicate whether the data sent by the UE is found
by the base station. The acknowledgement group in-
cludes each UE whose data is to be detected by the base
station.
[0312] In this embodiment of the present invention, a
data length of the first-level acknowledgement indication
message is determined by a quantity of the UE in the
acknowledgement group to which the UE belongs.
[0313] The first parsing unit 1902 is configured to parse
a flag bit status corresponding to the UE in the acknowl-
edgement group from the first-level acknowledgement
indication message.
[0314] In this embodiment of the present invention, af-
ter the receiving unit 1901 receives the first-level ac-
knowledgement indication message that is fed back by
the base station, the first parsing unit 1902 may parse
the flag bit status corresponding to the UE in the acknowl-
edgement group from the first-level acknowledgement
indication message.
[0315] In an optional implementation, the receiving unit
1901 is further configured to: when the first parsing unit
1902 learns, by means of parsing, that the flag bit status
corresponding to the UE in the acknowledgement group
is the first state, receive a second-level acknowledge-
ment indication message that is fed back by the base
station. The second-level acknowledgement indication
message is used to indicate a type of acknowledgement
feedback information corresponding to data sent by tar-
get UE, the target UE is all UE that are in the acknowl-
edgement group and whose flag bit statuses are the first
state, the type of the acknowledgement feedback infor-
mation includes a first type or a second type, the first type
is used to indicate that data check performed by the base
station succeeds, and the second type is used to indicate
that the data check performed by the base station fails.
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[0316] A data length of the second-level acknowledge-
ment indication message is determined by a quantity of
the target UE.
[0317] Correspondingly, referring to FIG. 20, FIG. 20
is a schematic structural diagram of another user equip-
ment according to an embodiment of the present inven-
tion. The user equipment is configured to perform the
acknowledgement indication method for data transmis-
sion according to the embodiments of the present inven-
tion. The user equipment shown in FIG. 20 is obtained
by further optimizing the user equipment shown in FIG.
19. Compared with the user equipment shown in FIG.
19, the user equipment shown in FIG. 20 may further
include:
a second parsing unit 1903, configured to parse, from
the second-level acknowledgement indication message
received by the receiving unit 1901, a type of acknowl-
edgement feedback information corresponding to the da-
ta sent by the UE.
[0318] In an optional implementation, the second pars-
ing unit 1903 may further include:

a statistics collection subunit 1903a, configured to
collect statistics about the quantity of the target UE;
a determining subunit 1903b, configured to deter-
mine a location of the UE in the target UE, where a
location of the UE in the second-level acknowledge-
ment indication message is determined by the loca-
tion of the UE in the target UE; and
a parsing subunit 1903c, configured to parse, on the
location of the UE in the second-level acknowledge-
ment indication message, the type of the acknowl-
edgement feedback information corresponding to
the data sent by the UE.

[0319] In an optional implementation, the user equip-
ment shown in FIG. 20 may further include:

a first determining unit 1904, configured to: when the
second parsing unit 1903 learns, by means of pars-
ing, that the type of the acknowledgement feedback
information corresponding to the data sent by the
UE is the first type, determine that check performed
by the base station on the data sent by the UE suc-
ceeds; and
a second determining unit 1905, configured to: when
the second parsing unit 1903 learns, by means of
parsing, that the type of the acknowledgement feed-
back information corresponding to the data sent by
the UE is the second type, determine that check per-
formed by the base station on the data sent by the
UE fails.

[0320] In an optional implementation, when the sec-
ond-level acknowledgement indication message indi-
cates that a type of acknowledgement feedback informa-
tion corresponding to data transmitted by at least one
target UE is the second type, the second-level acknowl-

edgement indication message is further used to indicate
a check failure status corresponding to the data sent by
the at least one target UE. The check failure status in-
cludes a third state or a fourth state, the third state is
used to indicate that a data check failure is caused by a
conflict that is caused by a low uplink multi-user matching
degree, and the fourth state is used to indicate that the
data check failure is caused by poor data transmission
channel quality.
[0321] In an optional implementation, the user equip-
ment shown in FIG. 20 may further include:
a third parsing unit 1906, configured to: when the second
parsing unit 1903 learns, by means of parsing, that the
type of the acknowledgement feedback information cor-
responding to the data sent by the UE is the second type,
parse, from the second-level acknowledgement indica-
tion message, a check failure status corresponding to
the data sent by the UE.
[0322] Correspondingly, the user equipment shown in
FIG. 20 may further include:

a third determining unit 1907, configured to: when
the third parsing unit 1906 learns, by means of pars-
ing, that the check failure status corresponding to
the data sent by the UE is the third state, determine
that check performed by the base station on the data
sent by the UE fails due to the conflict that is caused
by the low uplink multi-user matching degree; and
a fourth determining unit 1908, configured to: when
the third parsing unit 1906 learns, by means of pars-
ing, that the check failure status corresponding to
the data sent by the UE is the fourth state, determine
that check performed by the base station on the data
sent by the UE fails due to the poor data transmission
channel quality.

[0323] In an optional implementation, the user equip-
ment shown in FIG. 20 may further include:
a fifth determining unit 1909, configured to: when the first
parsing unit 1902 learns, by means of parsing, that the
flag bit status corresponding to the UE in the acknowl-
edgement group is the second state, determine that the
base station does not find the data sent by the UE.
[0324] In an optional implementation, the receiving unit
1901 is further configured to: before receiving, after the
UE sends the data to the base station, the first-level ac-
knowledgement indication message that is fed back by
the base station, receive configuration information sent
by the base station. The configuration information is used
to indicate the acknowledgement group to which the UE
belongs, the quantity of the UE in the acknowledgement
group, and a flag bit corresponding to the UE in the ac-
knowledgement group.
[0325] Specifically, the user equipment shown in FIG.
19 or FIG. 20 may implement some or all procedures in
the acknowledgement indication method embodiment for
data transmission described in the present invention with
reference to FIG. 9 or FIG. 10.
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[0326] It may be learned that, according to the user
equipment shown in FIG. 19 and FIG. 20, after sending
the data to the base station by means of contention, the
UE may receive an acknowledgement indication mes-
sage that is simultaneously fed back by the base station
to a plurality of UE, and learn, in time by parsing the
acknowledgement indication message, whether the data
sent by the UE is found by the base station, so that a
problem that the UE has transmitted data but the base
station misses detecting the data and does not feed back
an acknowledgement indication message can be re-
solved. In addition, when an acknowledgement is fed
back by using indications of two levels, after learning, by
parsing the first-level indication message, that the data
sent by the UE is found by the base station, the UE may
parse a data check result from the second-level indication
message, so that the UE learns, in time, whether the
check performed by the base station on the data sent by
the UE succeeds.
[0327] Based on the network architecture shown in
FIG. 1, an embodiment of the present invention discloses
still another user equipment. Referring to FIG. 21, FIG.
21 is a schematic structural diagram of still another user
equipment according to an embodiment of the present
invention. The user equipment is configured to perform
the acknowledgement indication method for data trans-
mission according to the embodiments of the present in-
vention. As shown in FIG. 21, the user equipment 2100
may include at least one processor 2101 such as a CPU,
at least one output apparatus 2102, at least one input
apparatus 2103, a memory 2104, and a communications
bus 2105. The communications bus 2105 is configured
to implement connections and communication between
these components. A person skilled in the art may un-
derstand that the structure of the user equipment UE
shown in FIG. 21 does not constitute a limitation on the
present invention. The structure may be a bus structure
or may be a star structure; and may further include more
or fewer parts than those shown in FIG. 21, or combine
some parts, or have different part arrangements.
[0328] In this embodiment of the present invention, the
output apparatus 2102 may be configured to send data
to a base station, and the input apparatus 2103 may be
configured to receive an acknowledgement indication
message that is fed back by the base station.
[0329] In this embodiment of the present invention, the
memory 2104 may be a high-speed RAM memory or a
non-volatile memory (non-volatile memory) such as at
least one magnetic disk storage. Optionally, the memory
2104 may be at least one storage apparatus that is far
away from the processor 2101. As shown in FIG. 21, the
memory 2104 used as a computer storage medium may
include an operating system, an application program, da-
ta, and the like. This is not limited in this embodiment of
the present invention.
[0330] In the base station shown in FIG. 21, the proc-
essor 2101 may be configured to invoke the application
program stored in the memory 2104, to perform the fol-

lowing operations:

controlling, after controlling the output apparatus
2102 to send the data to the base station, the input
apparatus 2103 to receive a first-level acknowledge-
ment indication message that is fed back by the base
station, where the first-level acknowledgement indi-
cation message is used to indicate a flag bit status
corresponding to each UE in an acknowledgement
group to which the UE belongs, the flag bit status
includes a first state or a second state, the first state
is used to indicate that the base station finds data,
the second state is used to indicate that the base
station does not find data, and the acknowledgement
group includes each UE whose data is to be detected
by the base station; and
parsing a flag bit status corresponding to the UE in
the acknowledgement group from the first-level ac-
knowledgement indication message.

[0331] In an optional implementation, a data length of
the first-level acknowledgement indication message is
determined by a quantity of the UE in the acknowledge-
ment group.
[0332] In an optional implementation, the processor
2101 is further configured to invoke the application pro-
gram stored in the memory 2104, to perform the following
steps:

when it is learned, by means of parsing, that the flag
bit status corresponding to the UE in the acknowl-
edgement group is the first state, controlling the input
apparatus 2103 to receive a second-level acknowl-
edgement indication message that is fed back by the
base station, where the second-level acknowledge-
ment indication message is used to indicate a type
of acknowledgement feedback information corre-
sponding to data sent by target UE, the target UE is
all UE that are in the acknowledgement group and
whose flag bit statuses are the first state, the type of
the acknowledgement feedback information in-
cludes a first type or a second type, the first type is
used to indicate that data check performed by the
base station succeeds, and the second type is used
to indicate that the data check performed by the base
station fails; and
parsing, from the second-level acknowledgement in-
dication message, a type of acknowledgement feed-
back information corresponding to the data sent by
the output apparatus 2102.

[0333] In an optional implementation, a data length of
the second-level acknowledgement indication message
is determined by a quantity of the target UE.
[0334] In an optional implementation, a specific imple-
mentation in which the processor 2101 parses, from the
second-level acknowledgement indication message, the
type of the acknowledgement feedback information cor-
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responding to the data sent by the output apparatus 2102
may be:

collecting statistics about the quantity of the target
UE;
determining a location of the UE in the target UE,
where a location of the UE in the second-level ac-
knowledgement indication message is determined
by the location of the UE in the target UE; and
parsing, on the location of the UE in the second-level
acknowledgement indication message, the type of
the acknowledgement feedback information corre-
sponding to the data sent by the output apparatus
2102.

[0335] In an optional implementation, when the sec-
ond-level acknowledgement indication message indi-
cates that a type of acknowledgement feedback informa-
tion corresponding to data transmitted by at least one
target UE is the second type, the second-level acknowl-
edgement indication message is further used to indicate
a check failure status corresponding to the data sent by
the at least one target UE. The check failure status in-
cludes a third state or a fourth state, the third state is
used to indicate that a data check failure is caused by a
conflict that is caused by a low uplink multi-user matching
degree, and the fourth state is used to indicate that the
data check failure is caused by poor data transmission
channel quality.
[0336] In an optional implementation, the processor
2101 is further configured to invoke the application pro-
gram stored in the memory 2104, to perform the following
step:
when it is learned, by means of parsing, that the type of
the acknowledgement feedback information correspond-
ing to the data sent by the output apparatus 2102 is the
first type, determining that check performed by the base
station on the data sent by the output apparatus 2102
succeeds.
[0337] In an optional implementation, the processor
2101 is further configured to invoke the application pro-
gram stored in the memory 2104, to perform the following
step:
when it is learned, by means of parsing, that the type of
the acknowledgement feedback information correspond-
ing to the data sent by the output apparatus 2102 is the
second type, determining that check performed by the
base station on the data sent by the output apparatus
2102 fails.
[0338] In an optional implementation, the processor
2101 is further configured to invoke the application pro-
gram stored in the memory 2104, to perform the following
step:
when it is learned, by means of parsing, that the type of
the acknowledgement feedback information correspond-
ing to the data sent by the output apparatus 2102 is the
second type, parsing, from the second-level acknowl-
edgement indication message, a check failure status cor-

responding to the data sent by the output apparatus 2102.
[0339] In an optional implementation, the processor
2101 is further configured to invoke the application pro-
gram stored in the memory 2104, to perform the following
step:
when it is learned, by means of parsing, that the check
failure status corresponding to the data sent by the output
apparatus 2102 is the third state, determining that check
performed by the base station on the data sent by the
output apparatus 2102 fails due to the conflict that is
caused by the low uplink multi-user matching degree.
[0340] In an optional implementation, the processor
2101 is further configured to invoke the application pro-
gram stored in the memory 2104, to perform the following
step:
when it is learned, by means of parsing, that the check
failure status corresponding to the data sent by the output
apparatus 2102 is the fourth state, determining that check
performed by the base station on the data sent by the
output apparatus 2102 fails due to the poor data trans-
mission channel quality.
[0341] In an optional implementation, the processor
2101 is further configured to invoke the application pro-
gram stored in the memory 2104, to perform the following
step:
when it is learned, by means of parsing, that the flag bit
status corresponding to the UE in the acknowledgement
group is the second state, determining that the base sta-
tion does not find the data sent by the output apparatus
2102.
[0342] In an optional implementation, before the con-
trolling, after controlling the output apparatus 2102 to
send the data to the base station, the input apparatus
2103 to receive a first-level acknowledgement indication
message that is fed back by the base station, the proc-
essor 2101 is further configured to invoke the application
program stored in the memory 2104, to perform the fol-
lowing step:
controlling the input apparatus 2103 to receive configu-
ration information sent by the base station, where the
configuration information is used to indicate the acknowl-
edgement group to which the UE belongs, the quantity
of the UE in the acknowledgement group, and a flag bit
corresponding to the UE in the acknowledgement group.
[0343] Specifically, the user equipment shown in FIG.
21 may implement some or all procedures in the acknowl-
edgement indication method embodiment for data trans-
mission described in the present invention with reference
to FIG. 9 or FIG. 10.
[0344] It may be learned that, according to the user
equipment shown in FIG. 21, after sending the data to
the base station by means of contention, the UE may
receive an acknowledgement indication message that is
simultaneously fed back by the base station to a plurality
of UE, and learn, in time by parsing the acknowledgement
indication message, whether the data sent by the UE is
found by the base station, so that a problem that the UE
has transmitted data but the base station misses detect-
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ing the data and does not feed back an acknowledgement
indication message can be resolved. In addition, when
an acknowledgement is fed back by using indications of
two levels, after learning, by parsing the first-level indi-
cation message, that the data sent by the UE is found by
the base station, the UE may parse a data check result
from the second-level indication message, so that the
UE learns, in time, whether the check performed by the
base station on the data sent by the UE succeeds.
[0345] Based on the network architecture shown in
FIG. 1, an embodiment of the present invention discloses
yet another user equipment. Referring to FIG. 22, FIG.
22 is a schematic structural diagram of yet another user
equipment according to an embodiment of the present
invention. The user equipment is configured to perform
the acknowledgement indication method for data trans-
mission according to the embodiments of the present in-
vention. As shown in FIG. 22, the user equipment UE
may include a receiving unit 2201 and a first parsing unit
2202.
[0346] The receiving unit 2201 is configured to: after
the UE sends data to a base station, receive an acknowl-
edgement indication message that is fed back by the
base station. The acknowledgement indication message
is used to indicate an index number corresponding to
target UE in an acknowledgement group to which the UE
belongs.
[0347] In this embodiment of the present invention, the
target UE is at least one UE whose data is found by the
base station in the acknowledgement group, the index
number is a number of the target UE in the acknowledge-
ment group, different target UE in the acknowledgement
group correspond to different index numbers, and the
acknowledgement group includes each UE whose data
is to be detected by the base station.
[0348] In this embodiment of the present invention, a
data length of the acknowledgement indication message
is a preset data length, and a quantity of index numbers
that are indicated by the acknowledgement indication
message and that are corresponding to target UE in the
acknowledgement group does not exceed the preset da-
ta length.
[0349] The first parsing unit 2202 is configured to parse
the acknowledgement indication message, to detect
whether there is an index number corresponding to the
UE in the acknowledgement indication message.
[0350] In this embodiment of the present invention, the
acknowledgement indication message includes the in-
dex number corresponding to the target UE whose data
is found by the base station, and the first parsing unit
2202 may learn, by parsing the acknowledgement indi-
cation message, whether there is the index number cor-
responding to the UE. When there is the index number
corresponding to the UE in the acknowledgement indi-
cation message, it may indicate that the base station finds
the data sent by the UE. When there is no index number
corresponding to the UE in the acknowledgement indi-
cation message, it may indicate that the base station

misses detecting the data sent by the UE. In addition,
because the data length of the acknowledgement indi-
cation message is a fixed length that is preset by the
base station, when a quantity of UE whose data is found
by the base station exceeds the data length of the ac-
knowledgement indication message, the base station
discards superfluous UE, and therefore there is no index
number corresponding to the UE in the acknowledge-
ment indication message because the acknowledgement
indication message cannot indicate the index number
due to a length limit. In this case, the UE may consider
that the base station does not find the data, and the UE
sends data to the base station again.
[0351] In an optional implementation, the acknowl-
edgement indication message may be used to indicate
a flag bit of the index number corresponding to the target
UE in addition to the index number corresponding to the
target UE in the acknowledgement group to which the
UE belongs.
[0352] Correspondingly, referring to FIG. 23, FIG. 23
is a schematic structural diagram of still yet another user
equipment according to an embodiment of the present
invention. The user equipment is configured to perform
the acknowledgement indication method for data trans-
mission according to the embodiments of the present in-
vention. The user equipment shown in FIG. 23 is obtained
by further optimizing the user equipment shown in FIG.
22. Compared with the user equipment shown in FIG.
22, the user equipment shown in FIG. 23 may further
include:
a second parsing unit 2203, configured to: when the first
parsing unit 2202 learns, by means of parsing, that there
is the index number corresponding to the UE in the ac-
knowledgement indication message, parse a flag bit sta-
tus of the index number corresponding to the UE. The
flag bit status of the index number includes a first state
or a second state, the first state is used to indicate that
data check performed by the base station succeeds, and
the second state is used to indicate that the data check
performed by the base station fails.
[0353] In an optional implementation, the user equip-
ment shown in FIG. 23 may further include:

a first determining unit 2204, configured to: when the
second parsing unit 2203 learns, by means of pars-
ing, that the flag bit status of the index number cor-
responding to the UE is the first state, determine that
check performed by the base station on the data sent
by the UE succeeds; and
a second determining unit 2205, configured to: when
the second parsing unit 2203 learns, by means of
parsing, that the flag bit status of the index number
corresponding to the UE is the second state, deter-
mine that check performed by the base station on
the data sent by the UE fails.

[0354] In an optional implementation, when the ac-
knowledgement indication message indicates that there
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is target UE corresponding to an index number whose
flag bit status is the second state, the acknowledgement
indication message may be further used to indicate a
check failure status corresponding to data sent by the
target UE corresponding to the index number whose flag
bit status is the second state. The check failure status
includes a third state or a fourth state, the third state is
used to indicate that a data check failure is caused by a
conflict that is caused by a low uplink multi-user matching
degree, and the fourth state is used to indicate that the
data check failure is caused by poor data transmission
channel quality.
[0355] Correspondingly, the user equipment shown in
FIG. 23 may further include:
a third parsing unit 2206, configured to: when the second
parsing unit 2203 learns, by means of parsing, that the
flag bit status of the index number corresponding to the
UE is the second state, parse, from the acknowledge-
ment indication message, a check failure status corre-
sponding to the data sent by the UE.
[0356] In an optional implementation, the user equip-
ment shown in FIG. 23 may further include:

a third determining unit 2207, configured to: when
the third parsing unit 2206 learns, by means of pars-
ing, that the check failure status corresponding to
the data sent by the UE is the third state, determine
that check performed by the base station on the data
sent by the UE fails due to the conflict that is caused
by the low uplink multi-user matching degree; and
a fourth determining unit 2208, configured to: when
the third parsing unit 2206 learns, by means of pars-
ing, that the check failure status corresponding to
the data sent by the UE is the fourth state, determine
that check performed by the base station on the data
sent by the UE fails due to the poor data transmission
channel quality.

[0357] In an optional implementation, the user equip-
ment shown in FIG. 23 may further include:
a fifth determining unit 2209, configured to: when the first
parsing unit 2202 learns, by means of parsing, that there
is no index number corresponding to the UE in the ac-
knowledgement indication message, determine that the
base station does not find the data sent by the UE.
[0358] In an optional implementation, the receiving unit
2201 may be further configured to: before receiving, after
the UE sends the data to the base station, the acknowl-
edgement indication message that is fed back by the
base station, receive configuration information sent by
the base station. The configuration information is used
to indicate the acknowledgement group to which the UE
belongs, a quantity of UE for which the base station pre-
sets a feedback in the acknowledgement group, and the
index number corresponding to the UE in the acknowl-
edgement group.
[0359] Specifically, the user equipment shown in FIG.
22 or FIG. 23 may implement some or all procedures in

the acknowledgement indication method embodiment for
data transmission described in the present invention with
reference to FIG. 11 or FIG. 12.
[0360] It may be learned that, according to the user
equipment shown in FIG. 22 and FIG. 23, after sending
the data to the base station by means of contention, the
UE may receive an acknowledgement indication mes-
sage that is simultaneously fed back by the base station
to a plurality of UE, and learn, in time by parsing the
acknowledgement indication message, whether the data
sent by the UE is found by the base station, so that a
problem that the UE has transmitted data but the base
station misses detecting the data and does not feed back
an acknowledgement indication message can be re-
solved. In addition, the UE may further parse a data check
result after learning, by means of parsing, that the data
sent by the UE is found by the base station, so that the
UE learns, in time, whether the check performed by the
base station on the data sent by the UE succeeds.
[0361] Based on the network architecture shown in
FIG. 1, an embodiment of the present invention discloses
further user equipment. Referring to FIG. 24, FIG. 24 is
a schematic structural diagram of further user equipment
according to an embodiment of the present invention.
The user equipment is configured to perform the ac-
knowledgement indication method for data transmission
according to the embodiments of the present invention.
As shown in FIG. 24, the user equipment 2400 may in-
clude at least one processor 2401 such as a CPU, at
least one output apparatus 2402, at least one input ap-
paratus 2403, a memory 2404, and a communications
bus 2405. The communications bus 2405 is configured
to implement connections and communication between
these components. A person skilled in the art may un-
derstand that the structure of the user equipment UE
shown in FIG. 24 does not constitute a limitation on the
present invention. The structure may be a bus structure
or may be a star structure; and may further include more
or fewer parts than those shown in FIG. 24, or combine
some parts, or have different part arrangements.
[0362] In this embodiment of the present invention, the
output apparatus 2402 may be configured to send data
to a base station, and the input apparatus 2403 may be
configured to receive an acknowledgement indication
message that is fed back by the base station.
[0363] In this embodiment of the present invention, the
memory 2404 may be a high-speed RAM memory or a
non-volatile memory (non-volatile memory) such as at
least one magnetic disk storage. Optionally, the memory
2404 may be at least one storage apparatus that is far
away from the processor 2401. As shown in FIG. 24, the
memory 2404 used as a computer storage medium may
include an operating system, an application program, da-
ta, and the like. This is not limited in this embodiment of
the present invention.
[0364] In the base station shown in FIG. 24, the proc-
essor 2401 may be configured to invoke the application
program stored in the memory 2404, to perform the fol-
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lowing operations:

controlling, after controlling the output apparatus
2402 to send the data to the base station, the input
apparatus 2403 to receive an acknowledgement in-
dication message that is fed back by the base station,
where the acknowledgement indication message is
used to indicate an index number corresponding to
target UE in an acknowledgement group to which
the UE belongs, the target UE is at least one UE
whose data is found by the base station in the ac-
knowledgement group, the index number is a
number of the target UE in the acknowledgement
group, different target UE in the acknowledgement
group correspond to different index numbers, and
the acknowledgement group includes each UE
whose data is to be detected by the base station; and
parsing the acknowledgement indication message,
to detect whether there is an index number corre-
sponding to the UE in the acknowledgement indica-
tion message.

[0365] In an optional implementation, the acknowl-
edgement indication message is further used to indicate
a flag bit of the index number corresponding to the target
UE, and the processor 2401 is further configured to in-
voke the application program stored in the memory 2404,
to perform the following step:
when it is learned, by means of parsing, that there is the
index number corresponding to the UE in the acknowl-
edgement indication message, parsing a flag bit status
of the index number corresponding to the UE, where the
flag bit status of the index number includes a first state
or a second state, the first state is used to indicate that
data check performed by the base station succeeds, and
the second state is used to indicate that the data check
performed by the base station fails.
[0366] In an optional implementation, when the ac-
knowledgement indication message indicates that there
is target UE corresponding to an index number whose
flag bit status is the second state, the acknowledgement
indication message is further used to indicate a check
failure status corresponding to data sent by the target
UE corresponding to the index number whose flag bit
status is the second state. The check failure status in-
cludes a third state or a fourth state, the third state is
used to indicate that a data check failure is caused by a
conflict that is caused by a low uplink multi-user matching
degree, and the fourth state is used to indicate that the
data check failure is caused by poor data transmission
channel quality.
[0367] In an optional implementation, the processor
2401 is further configured to invoke the application pro-
gram stored in the memory 2404, to perform the following
step:
when it is learned, by means of parsing, that the flag bit
status of the index number corresponding to the UE is
the first state, determining that check performed by the

base station on the data sent by the output apparatus
2402 succeeds.
[0368] In an optional implementation, the processor
2401 is further configured to invoke the application pro-
gram stored in the memory 2404, to perform the following
step:
when it is learned, by means of parsing, that the flag bit
status of the index number corresponding to the UE is
the second state, determining that check performed by
the base station on the data sent by the output apparatus
2402 fails.
[0369] In an optional implementation, the processor
2401 is further configured to invoke the application pro-
gram stored in the memory 2404, to perform the following
step:
when it is learned, by means of parsing, that the flag bit
status of the index number corresponding to the UE is
the second state, parsing, from the acknowledgement
indication message, a check failure status corresponding
to the data sent by the output apparatus 2402.
[0370] In an optional implementation, the processor
2401 is further configured to invoke the application pro-
gram stored in the memory 2404, to perform the following
step:
when it is learned, by means of parsing, that the check
failure status corresponding to the data sent by the output
apparatus 2402 is the third state, determining that check
performed by the base station on the data sent by the
output apparatus 2402 fails due to the conflict that is
caused by the low uplink multi-user matching degree.
[0371] In an optional implementation, the processor
2401 is further configured to invoke the application pro-
gram stored in the memory 2404, to perform the following
step:
when it is learned, by means of parsing, that the check
failure status corresponding to the data sent by the output
apparatus 2402 is the fourth state, determining that check
performed by the base station on the data sent by the
output apparatus 2402 fails due to the poor data trans-
mission channel quality.
[0372] In an optional implementation, the processor
2401 is further configured to invoke the application pro-
gram stored in the memory 2404, to perform the following
step:
when it is learned, by means of parsing, that there is no
index number corresponding to the UE in the acknowl-
edgement indication message, determining that the base
station does not find the data sent by the output apparatus
2402.
[0373] In an optional implementation, a data length of
the acknowledgement indication message is a preset da-
ta length, and a quantity of index numbers that are indi-
cated by the acknowledgement indication message and
that are corresponding to target UE in the acknowledge-
ment group to which the UE belongs does not exceed
the preset data length.
[0374] In an optional implementation, before the con-
trolling, after controlling the output apparatus 2402 to
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send the data to the base station, the input apparatus
2403 to receive an acknowledgement indication mes-
sage that is fed back by the base station, the processor
2401 is further configured to invoke the application pro-
gram stored in the memory 2404, to perform the following
step:
controlling the input apparatus 2403 to receive configu-
ration information sent by the base station, where the
configuration information is used to indicate the acknowl-
edgement group to which the UE belongs, a quantity of
UE for which the base station presets a feedback in the
acknowledgement group, and the index number corre-
sponding to the UE in the acknowledgement group.
[0375] Specifically, the user equipment shown in FIG.
24 may implement some or all procedures in the acknowl-
edgement indication method embodiment for data trans-
mission described in the present invention with reference
to FIG. 11 or FIG. 12.
[0376] It may be learned that, according to the user
equipment shown in FIG. 24, after sending the data to
the base station by means of contention, the UE may
receive an acknowledgement indication message that is
simultaneously fed back by the base station to a plurality
of UE, and learn, in time by parsing the acknowledgement
indication message, whether the data sent by the UE is
found by the base station, so that a problem that the UE
has transmitted data but the base station misses detect-
ing the data and does not feed back an acknowledgement
indication message can be resolved. In addition, the UE
may further parse a data check result after learning, by
means of parsing, that the data sent by the UE is found
by the base station, so that the UE learns, in time, whether
the check performed by the base station on the data sent
by the UE succeeds.
[0377] A module or a submodule in all embodiments
of the present invention may be implemented by using a
universal integrated circuit such as a CPU or by using an
ASIC (Application Specific Integrated Circuit, applica-
tion-specific integrated circuit).
[0378] It should be noted that, for brief description, the
foregoing method embodiments are represented as a se-
ries of actions. However, a person skilled in the art should
appreciate that the present invention is not limited to the
described order of the actions, because according to the
present invention, some steps may be performed simul-
taneously or in another order. In addition, a person skilled
in the art should also appreciate that all the embodiments
described in the specification are example embodiments,
and the related actions and modules are not necessarily
mandatory to the present invention.
[0379] In the foregoing embodiments, the descriptions
of the embodiments have respective focuses. For a part
that is not described in detail in an embodiment, refer to
related description in other embodiments.
[0380] The steps in the methods in the embodiments
of the present invention may be adjusted, combined, and
deleted according to an actual requirement.
[0381] The units or subunits in the base station or the

user equipment UE in the embodiments of the present
invention may be combined, divided, and deleted accord-
ing to an actual requirement.
[0382] A person of ordinary skill in the art may under-
stand that all or some of the steps of the methods in the
embodiments may be implemented by a program in-
structing relevant hardware. The program may be stored
in a computer readable storage medium. The storage
medium may include a flash memory, a read-only mem-
ory (Read-Only Memory, ROM), a random access mem-
ory (Random Access Memory, RAM), a magnetic disk,
an optical disc, and the like.
[0383] The acknowledgement indication method for
data transmission and the related device according to
the embodiments of the present invention are described
in detail above. In this specification, specific examples
are used to describe the principle and implementations
of the present invention, and the description of the em-
bodiments is only intended to help understand the meth-
od and core idea of the present invention. In addition, a
person of ordinary skill in the art may, based on the idea
of the present invention, make modifications with respect
to the specific implementations and the application
scope. Therefore, the content of this specification shall
not be construed as a limitation to the present invention.

Claims

1. An acknowledgement indication method for data
transmission, comprising:

detecting, by a base station, whether each user
equipment UE in an acknowledgement group
transmits data, to obtain a detection result,
wherein the acknowledgement group comprises
each UE whose data is to be detected by the
base station;
generating, by the base station, a first-level ac-
knowledgement indication message according
to the detection result, wherein the first-level ac-
knowledgement indication message is used to
indicate a flag bit status corresponding to each
UE in the acknowledgement group, the flag bit
status comprises a first state or a second state,
the first state is used to indicate that the base
station finds data, and the second state is used
to indicate that the base station does not find
data; and
sending, by the base station, the first-level ac-
knowledgement indication message.

2. The method according to claim 1, wherein a data
length of the first-level acknowledgement indication
message is determined by a quantity of the UE in
the acknowledgement group.

3. The method according to claim 1 or 2, wherein the
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sending, by the base station, the first-level acknowl-
edgement indication message comprises:
sending, by the base station, the first-level acknowl-
edgement indication message on a first acknowl-
edgement resource corresponding to the acknowl-
edgement group.

4. The method according to any one of claims 1 to 3,
wherein the method further comprises:

when there is target UE in the UE in the acknowl-
edgement group, checking, by the base station,
data transmitted by the target UE, to obtain a
check result, wherein the target UE is all UE
whose flag bit statuses are the first state;
generating, by the base station, a second-level
acknowledgement indication message accord-
ing to the check result, wherein the second-level
acknowledgement indication message is used
to indicate a type of acknowledgement feedback
information corresponding to the data transmit-
ted by the target UE, the type of the acknowl-
edgement feedback information comprises a
first type or a second type, the first type is used
to indicate that the data check performed by the
base station succeeds, and the second type is
used to indicate that the data check performed
by the base station fails; and
sending, by the base station, the second-level
acknowledgement indication message.

5. The method according to claim 4, wherein the send-
ing, by the base station, the second-level acknowl-
edgement indication message comprises:
sending, by the base station, the second-level ac-
knowledgement indication message on a second ac-
knowledgement resource corresponding to the ac-
knowledgement group.

6. The method according to claim 4 or 5, wherein a data
length of the second-level acknowledgement indica-
tion message is determined by a quantity of the target
UE.

7. The method according to any one of claims 4 to 6,
wherein when the second-level acknowledgement
indication message indicates that a type of acknowl-
edgement feedback information corresponding to
data transmitted by at least one target UE is the sec-
ond type, the second-level acknowledgement indi-
cation message is further used to indicate a check
failure status corresponding to the data transmitted
by the at least one target UE, the check failure status
comprises a third state or a fourth state, the third
state is used to indicate that a data check failure is
caused by a conflict that is caused by a low uplink
multi-user matching degree, and the fourth state is
used to indicate that the data check failure is caused

by poor data transmission channel quality.

8. The method according to any one of claims 1 to 7,
wherein before the detecting, by a base station,
whether each user equipment UE in an acknowl-
edgement group transmits data, to obtain a detection
result, the method further comprises:
sending, by the base station, configuration informa-
tion to each user equipment UE in the acknowledge-
ment group, wherein the configuration information is
used to indicate the acknowledgement group to
which each UE belongs, the quantity of the UE in the
acknowledgement group, and a flag bit correspond-
ing to each UE in the acknowledgement group.

9. An acknowledgement indication method for data
transmission, comprising:

detecting, by a base station, whether each user
equipment UE in an acknowledgement group
transmits data, to obtain a detection result,
wherein the acknowledgement group comprises
each UE whose data is to be detected by the
base station;
generating, by the base station, an acknowl-
edgement indication message according to the
detection result, wherein the acknowledgement
indication message is used to indicate an index
number corresponding to target UE in the ac-
knowledgement group, the target UE is at least
one UE whose data is found by the base station
in the acknowledgement group, the index
number is a number of the target UE in the ac-
knowledgement group, and different target UE
in the acknowledgement group correspond to
different index numbers; and
sending, by the base station, the acknowledge-
ment indication message.

10. The method according to claim 9, wherein the send-
ing, by the base station, the acknowledgement indi-
cation message comprises:
sending, by the base station, the acknowledgement
indication message on an acknowledgement re-
source corresponding to the acknowledgement
group.

11. The method according to claim 9 or 10, wherein the
acknowledgement indication message is further
used to indicate a flag bit of the index number cor-
responding to the target UE, and before the sending,
by the base station, the acknowledgement indication
message, the method further comprises:

checking, by the base station, data transmitted
by the target UE, to obtain a check result; and
generating, by the base station according to the
check result, a flag bit status of the index number
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corresponding to the target UE, wherein the flag
bit status of the index number comprises a first
state or a second state, the first state is used to
indicate that the data check performed by the
base station succeeds, and the second state is
used to indicate that the data check performed
by the base station fails.

12. The method according to claim 11, wherein when
the acknowledgement indication message indicates
that there is target UE corresponding to an index
number whose flag bit status is the second state, the
acknowledgement indication message is further
used to indicate a check failure status corresponding
to data transmitted by the target UE corresponding
to the index number whose flag bit status is the sec-
ond state, the check failure status comprises a third
state or a fourth state, the third state is used to indi-
cate that a data check failure is caused by a conflict
that is caused by a low uplink multi-user matching
degree, and the fourth state is used to indicate that
the data check failure is caused by poor data trans-
mission channel quality.

13. The method according to any one of claims 9 to 12,
wherein a data length of the acknowledgement indi-
cation message is a preset data length, and a quan-
tity of index numbers that are indicated by the ac-
knowledgement indication message and that are
corresponding to target UE in the acknowledgement
group does not exceed the preset data length.

14. The method according to any one of claims 9 to 13,
wherein before the detecting, by a base station,
whether each user equipment UE in an acknowl-
edgement group transmits data, to obtain a detection
result, the method further comprises:
sending, by the base station, configuration informa-
tion to each user equipment UE in the acknowledge-
ment group, wherein the configuration information is
used to indicate the acknowledgement group to
which each UE belongs, a quantity of UE for which
the base station presets a feedback in the acknowl-
edgement group, and an index number correspond-
ing to each UE in the acknowledgement group.

15. An acknowledgement indication method for data
transmission, comprising:

receiving, by user equipment UE after sending
data to a base station, a first-level acknowledge-
ment indication message that is fed back by the
base station, wherein the first-level acknowl-
edgement indication message is used to indi-
cate a flag bit status corresponding to each UE
in an acknowledgement group to which the UE
belongs, the flag bit status comprises a first state
or a second state, the first state is used to indi-

cate that the base station finds data, the second
state is used to indicate that the base station
does not find data, and the acknowledgement
group comprises each UE whose data is to be
detected by the base station; and
parsing, by the UE, a flag bit status correspond-
ing to the UE in the acknowledgement group
from the first-level acknowledgement indication
message.

16. The method according to claim 15, wherein a data
length of the first-level acknowledgement indication
message is determined by a quantity of the UE in
the acknowledgement group.

17. The method according to claim 15 or 16, wherein the
method further comprises:

when the UE learns, by means of parsing, that
the flag bit status corresponding to the UE in the
acknowledgement group is the first state, receiv-
ing, by the UE, a second-level acknowledge-
ment indication message that is fed back by the
base station, wherein the second-level acknowl-
edgement indication message is used to indi-
cate a type of acknowledgement feedback infor-
mation corresponding to data sent by target UE,
the target UE is all UE that are in the acknowl-
edgement group and whose flag bit statuses are
the first state, the type of the acknowledgement
feedback information comprises a first type or a
second type, the first type is used to indicate that
data check performed by the base station suc-
ceeds, and the second type is used to indicate
that the data check performed by the base sta-
tion fails; and
parsing, by the UE from the second-level ac-
knowledgement indication message, a type of
acknowledgement feedback information corre-
sponding to the data sent by the UE.

18. The method according to claim 17, wherein a data
length of the second-level acknowledgement indica-
tion message is determined by a quantity of the target
UE.

19. The method according to claim 17 or 18, wherein the
parsing, by the UE from the second-level acknowl-
edgement indication message, a type of acknowl-
edgement feedback information corresponding to
the data sent by the UE comprises:

collecting, by the UE, statistics about the quan-
tity of the target UE;
determining, by the UE, a location of the UE in
the target UE, wherein a location of the UE in
the second-level acknowledgement indication
message is determined by the location of the
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UE in the target UE; and
parsing, by the UE on the location of the UE in
the second-level acknowledgement indication
message, the type of the acknowledgement
feedback information corresponding to the data
sent by the UE.

20. The method according to any one of claims 17 to 19,
wherein when the second-level acknowledgement
indication message indicates that a type of acknowl-
edgement feedback information corresponding to
data transmitted by at least one target UE is the sec-
ond type, the second-level acknowledgement indi-
cation message is further used to indicate a check
failure status corresponding to the data sent by the
at least one target UE, the check failure status com-
prises a third state or a fourth state, the third state
is used to indicate that a data check failure is caused
by a conflict that is caused by a low uplink multi-user
matching degree, and the fourth state is used to in-
dicate that the data check failure is caused by poor
data transmission channel quality.

21. The method according to any one of claims 17 to 20,
wherein the method further comprises:
when the UE learns, by means of parsing, that the
type of the acknowledgement feedback information
corresponding to the data sent by the UE is the first
type, determining, by the UE, that check performed
by the base station on the data sent by the UE suc-
ceeds.

22. The method according to any one of claims 17 to 20,
wherein the method further comprises:
when the UE learns, by means of parsing, that the
type of the acknowledgement feedback information
corresponding to the data sent by the UE is the sec-
ond type, determining, by the UE, that check per-
formed by the base station on the data sent by the
UE fails.

23. The method according to claim 20, wherein the meth-
od further comprises:
when the UE learns, by means of parsing, that the
type of the acknowledgement feedback information
corresponding to the data sent by the UE is the sec-
ond type, parsing, by the UE from the second-level
acknowledgement indication message, a check fail-
ure status corresponding to the data sent by the UE.

24. The method according to claim 23, wherein the meth-
od further comprises:
when the UE learns, by means of parsing, that the
check failure status corresponding to the data sent
by the UE is the third state, determining, by the UE,
that check performed by the base station on the data
sent by the UE fails due to the conflict that is caused
by the low uplink multi-user matching degree.

25. The method according to claim 23, wherein the meth-
od further comprises:
when the UE learns, by means of parsing, that the
check failure status corresponding to the data sent
by the UE is the fourth state, determining, by the UE,
that check performed by the base station on the data
sent by the UE fails due to the poor data transmission
channel quality.

26. The method according to claim 15 or 16, wherein the
method further comprises:
when the UE learns, by means of parsing, that the
flag bit status corresponding to the UE in the ac-
knowledgement group is the second state, determin-
ing, by the UE, that the base station does not find
the data sent by the UE.

27. The method according to any one of claims 15 to 26,
wherein before the receiving, by user equipment UE
after sending data to a base station, a first-level ac-
knowledgement indication message that is fed back
by the base station, the method further comprises:
receiving, by the user equipment UE, configuration
information sent by the base station, wherein the
configuration information is used to indicate the ac-
knowledgement group to which the UE belongs, the
quantity of the UE in the acknowledgement group,
and a flag bit corresponding to the UE in the acknowl-
edgement group.

28. An acknowledgement indication method for data
transmission, comprising:

receiving, by user equipment UE after sending
data to a base station, an acknowledgement in-
dication message that is fed back by the base
station, wherein the acknowledgement indica-
tion message is used to indicate an index
number corresponding to target UE in an ac-
knowledgement group to which the UE belongs,
the target UE is at least one UE whose data is
found by the base station in the acknowledge-
ment group, the index number is a number of
the target UE in the acknowledgement group,
different target UE in the acknowledgement
group correspond to different index numbers,
and the acknowledgement group comprises
each UE whose data is to be detected by the
base station; and
parsing, by the UE, the acknowledgement indi-
cation message, to detect whether there is an
index number corresponding to the UE in the
acknowledgement indication message.

29. The method according to claim 28, wherein the ac-
knowledgement indication message is further used
to indicate a flag bit of the index number correspond-
ing to the target UE, and the method further com-

89 90 



EP 3 346 791 A1

47

5

10

15

20

25

30

35

40

45

50

55

prises:
when the UE learns, by means of parsing, that there
is the index number corresponding to the UE in the
acknowledgement indication message, parsing, by
the UE, a flag bit status of the index number corre-
sponding to the UE, wherein the flag bit status of the
index number comprises a first state or a second
state, the first state is used to indicate that data check
performed by the base station succeeds, and the
second state is used to indicate that the data check
performed by the base station fails.

30. The method according to claim 29, wherein when
the acknowledgement indication message indicates
that there is target UE corresponding to an index
number whose flag bit status is the second state, the
acknowledgement indication message is further
used to indicate a check failure status corresponding
to data sent by the target UE corresponding to the
index number whose flag bit status is the second
state, the check failure status comprises a third state
or a fourth state, the third state is used to indicate
that a data check failure is caused by a conflict that
is caused by a low uplink multi-user matching de-
gree, and the fourth state is used to indicate that the
data check failure is caused by poor data transmis-
sion channel quality.

31. The method according to claim 29 or 30, wherein the
method further comprises:
when the UE learns, by means of parsing, that the
flag bit status of the index number corresponding to
the UE is the first state, determining, by the UE, that
check performed by the base station on the data sent
by the UE succeeds.

32. The method according to claim 29 or 30, wherein the
method further comprises:
when the UE learns, by means of parsing, that the
flag bit status of the index number corresponding to
the UE is the second state, determining, by the UE,
that check performed by the base station on the data
sent by the UE fails.

33. The method according to claim 30, wherein the meth-
od further comprises:
when the UE learns, by means of parsing, that the
flag bit status of the index number corresponding to
the UE is the second state, parsing, by the UE from
the acknowledgement indication message, a check
failure status corresponding to the data sent by the
UE.

34. The method according to claim 33, wherein the meth-
od further comprises:
when the UE learns, by means of parsing, that the
check failure status corresponding to the data sent
by the UE is the third state, determining, by the UE,

that check performed by the base station on the data
sent by the UE fails due to the conflict that is caused
by the low uplink multi-user matching degree.

35. The method according to claim 33, wherein the meth-
od further comprises:
when the UE learns, by means of parsing, that the
check failure status corresponding to the data sent
by the UE is the fourth state, determining, by the UE,
that check performed by the base station on the data
sent by the UE fails due to the poor data transmission
channel quality.

36. The method according to claim 28, wherein the meth-
od further comprises:
when the UE learns, by means of parsing, that there
is no index number corresponding to the UE in the
acknowledgement indication message, determining,
by the UE, that the base station does not find the
data sent by the UE.

37. The method according to any one of claims 28 to 36,
wherein a data length of the acknowledgement indi-
cation message is a preset data length, and a quan-
tity of index numbers that are indicated by the ac-
knowledgement indication message and that are
corresponding to target UE in the acknowledgement
group to which the UE belongs does not exceed the
preset data length.

38. The method according to any one of claims 28 to 37,
wherein before the receiving, by user equipment UE
after sending data to a base station, an acknowl-
edgement indication message that is fed back by the
base station, the method further comprises:
receiving, by the user equipment UE, configuration
information sent by the base station, wherein the
configuration information is used to indicate the ac-
knowledgement group to which the UE belongs, a
quantity of UE for which the base station presets a
feedback in the acknowledgement group, and the
index number corresponding to the UE in the ac-
knowledgement group.

39. A base station, comprising a processor, a memory,
an output apparatus, and a communications bus,
wherein
the memory is configured to store a program and
data;
the communications bus is configured to establish
connections and communication between the proc-
essor, the memory, and the output apparatus; and
the processor is configured to invoke the program
stored in the memory, to perform the following steps:

detecting whether each user equipment UE in
an acknowledgement group transmits data, to
obtain a detection result, wherein the acknowl-
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edgement group comprises each UE whose da-
ta is to be detected by the base station;
generating a first-level acknowledgement indi-
cation message according to the detection re-
sult, wherein the first-level acknowledgement in-
dication message is used to indicate a flag bit
status corresponding to each UE in the acknowl-
edgement group, the flag bit status comprises a
first state or a second state, the first state is used
to indicate that the base station finds data, and
the second state is used to indicate that the base
station does not find data; and
controlling the output apparatus to send the first-
level acknowledgement indication message.

40. The base station according to claim 39, wherein a
data length of the first-level acknowledgement indi-
cation message is determined by a quantity of the
UE in the acknowledgement group.

41. The base station according to claim 39 or 40, a man-
ner in which the processor controls the output appa-
ratus to send the first-level acknowledgement indi-
cation message is specifically:
controlling the output apparatus to send the first-level
acknowledgement indication message on a first ac-
knowledgement resource corresponding to the ac-
knowledgement group.

42. The base station according to any one of claims 39
to 41, wherein the processor is further configured to
invoke the program stored in the memory, to perform
the following steps:

when there is target UE in the UE in the acknowl-
edgement group, checking data transmitted by
the target UE, to obtain a check result, wherein
the target UE is all UE whose flag bit statuses
are the first state;
generating a second-level acknowledgement in-
dication message according to the check result,
wherein the second-level acknowledgement in-
dication message is used to indicate a type of
acknowledgement feedback information corre-
sponding to the data transmitted by the target
UE, the type of the acknowledgement feedback
information comprises a first type or a second
type, the first type is used to indicate that the
data check performed by the base station suc-
ceeds, and the second type is used to indicate
that the data check performed by the base sta-
tion fails; and
controlling the output apparatus to send the sec-
ond-level acknowledgement indication mes-
sage.

43. The base station according to claim 42, a manner in
which the processor controls the output apparatus

to send the second-level acknowledgement indica-
tion message is specifically:
controlling the output apparatus to send the second-
level acknowledgement indication message on a
second acknowledgement resource corresponding
to the acknowledgement group.

44. The base station according to claim 42 or 43, wherein
a data length of the second-level acknowledgement
indication message is determined by a quantity of
the target UE.

45. The base station according to any one of claims 42
to 44, wherein when the second-level acknowledge-
ment indication message indicates that a type of ac-
knowledgement feedback information correspond-
ing to data transmitted by at least one target UE is
the second type, the second-level acknowledgement
indication message is further used to indicate a
check failure status corresponding to the data trans-
mitted by the at least one target UE, the check failure
status comprises a third state or a fourth state, the
third state is used to indicate that a data check failure
is caused by a conflict that is caused by a low uplink
multi-user matching degree, and the fourth state is
used to indicate that the data check failure is caused
by poor data transmission channel quality.

46. The base station according to any one of claims 39
to 45, wherein before the detecting whether each
user equipment UE in an acknowledgement group
transmits data, to obtain a detection result, the proc-
essor is further configured to invoke the program
stored in the memory, to perform the following step:
controlling the output apparatus to send, to each user
equipment UE in the acknowledgement group, con-
figuration information comprised in the data stored
in the memory, wherein the configuration information
is used to indicate the acknowledgement group to
which each UE belongs, the quantity of the UE in the
acknowledgement group, and a flag bit correspond-
ing to each UE in the acknowledgement group.

47. A base station, comprising a processor, a memory,
an output apparatus, and a communications bus,
wherein
the memory is configured to store a program and
data;
the communications bus is configured to establish
connections and communication between the proc-
essor, the memory, and the output apparatus; and
the processor is configured to invoke the program
stored in the memory, to perform the following steps:

detecting whether each user equipment UE in
an acknowledgement group transmits data, to
obtain a detection result, wherein the acknowl-
edgement group comprises each UE whose da-
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ta is to be detected by the base station;
generating an acknowledgement indication
message according to the detection result,
wherein the acknowledgement indication mes-
sage is used to indicate an index number corre-
sponding to target UE in the acknowledgement
group, the target UE is at least one UE whose
data is found by the base station in the acknowl-
edgement group, the index number is a number
of the target UE in the acknowledgement group,
and different target UE in the acknowledgement
group correspond to different index numbers;
and
controlling the output apparatus to send the ac-
knowledgement indication message.

48. The base station according to claim 47, a manner in
which the processor controls the output apparatus
to send the acknowledgement indication message
is specifically:
controlling the output apparatus to send the acknowl-
edgement indication message on an acknowledge-
ment resource corresponding to the acknowledge-
ment group.

49. The base station according to claim 47 or 48, wherein
the acknowledgement indication message is further
used to indicate a flag bit of the index number cor-
responding to the target UE, and before the control-
ling the output apparatus to send the acknowledge-
ment indication message, the processor is further
configured to invoke the program stored in the mem-
ory, to perform the following steps:

checking data transmitted by the target UE, to
obtain a check result; and
generating, according to the check result, a flag
bit status of the index number corresponding to
the target UE, wherein the flag bit status of the
index number comprises a first state or a second
state, the first state is used to indicate that the
data check performed by the base station suc-
ceeds, and the second state is used to indicate
that the data check performed by the base sta-
tion fails.

50. The base station according to claim 49, wherein
when the acknowledgement indication message in-
dicates that there is target UE corresponding to an
index number whose flag bit status is the second
state, the acknowledgement indication message is
further used to indicate a check failure status corre-
sponding to data transmitted by the target UE cor-
responding to the index number whose flag bit status
is the second state, the check failure status compris-
es a third state or a fourth state, the third state is
used to indicate that a data check failure is caused
by a conflict that is caused by a low uplink multi-user

matching degree, and the fourth state is used to in-
dicate that the data check failure is caused by poor
data transmission channel quality.

51. The base station according to any one of claims 47
to 50, wherein a data length of the acknowledgement
indication message is a preset data length, and a
quantity of index numbers that are indicated by the
acknowledgement indication message and that are
corresponding to target UE in the acknowledgement
group does not exceed the preset data length.

52. The base station according to any one of claims 47
to 51, wherein before the detecting whether each
user equipment UE in an acknowledgement group
transmits data, to obtain a detection result, the proc-
essor is further configured to invoke the program
stored in the memory, to perform the following step:
controlling the output apparatus to send, to each user
equipment UE in the acknowledgement group, con-
figuration information comprised in the data stored
in the memory, wherein the configuration information
is used to indicate the acknowledgement group to
which each UE belongs, a quantity of UE for which
the base station presets a feedback in the acknowl-
edgement group, and an index number correspond-
ing to each UE in the acknowledgement group.

53. User equipment UE, comprising a processor, a
memory, an output apparatus, an input apparatus,
and a communications bus, wherein
the memory is configured to store a program and
data;
the communications bus is configured to establish
connections and communication between the proc-
essor, the memory, the output apparatus, and the
input apparatus; and
the processor is configured to invoke the program
stored in the memory, to perform the following steps:

controlling, after controlling the output appara-
tus to send data to a base station, the input ap-
paratus to receive a first-level acknowledge-
ment indication message that is fed back by the
base station, wherein the first-level acknowl-
edgement indication message is used to indi-
cate a flag bit status corresponding to each UE
in an acknowledgement group to which the UE
belongs, the flag bit status comprises a first state
or a second state, the first state is used to indi-
cate that the base station finds data, the second
state is used to indicate that the base station
does not find data, and the acknowledgement
group comprises each UE whose data is to be
detected by the base station; and
parsing a flag bit status corresponding to the UE
in the acknowledgement group from the first-lev-
el acknowledgement indication message.
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54. The UE according to claim 53, wherein a data length
of the first-level acknowledgement indication mes-
sage is determined by a quantity of the UE in the
acknowledgement group.

55. The UE according to claim 53 or 54, wherein the
processor is further configured to invoke the program
stored in the memory, to perform the following steps:

when it is learned, by means of parsing, that the
flag bit status corresponding to the UE in the
acknowledgement group is the first state, con-
trolling the input apparatus to receive a second-
level acknowledgement indication message that
is fed back by the base station, wherein the sec-
ond-level acknowledgement indication mes-
sage is used to indicate a type of acknowledge-
ment feedback information corresponding to da-
ta sent by target UE, the target UE is all UE that
are in the acknowledgement group and whose
flag bit statuses are the first state, the type of
the acknowledgement feedback information
comprises a first type or a second type, the first
type is used to indicate that data check per-
formed by the base station succeeds, and the
second type is used to indicate that the data
check performed by the base station fails; and
parsing, from the second-level acknowledge-
ment indication message, a type of acknowl-
edgement feedback information corresponding
to the data sent by the output apparatus.

56. The UE according to claim 55, wherein a data length
of the second-level acknowledgement indication
message is determined by a quantity of the target
UE.

57. The UE according to claim 55 or 56, wherein a man-
ner in which the processor parses, from the second-
level acknowledgement indication message, the
type of the acknowledgement feedback information
corresponding to the data sent by the output appa-
ratus is specifically:

collecting statistics about the quantity of the tar-
get UE;
determining a location of the UE in the target
UE, wherein a location of the UE in the second-
level acknowledgement indication message is
determined by the location of the UE in the target
UE; and
parsing, on the location of the UE in the second-
level acknowledgement indication message, the
type of the acknowledgement feedback informa-
tion corresponding to the data sent by the output
apparatus.

58. The UE according to any one of claims 55 to 57,

wherein when the second-level acknowledgement
indication message indicates that a type of acknowl-
edgement feedback information corresponding to
data transmitted by at least one target UE is the sec-
ond type, the second-level acknowledgement indi-
cation message is further used to indicate a check
failure status corresponding to the data sent by the
at least one target UE, the check failure status com-
prises a third state or a fourth state, the third state
is used to indicate that a data check failure is caused
by a conflict that is caused by a low uplink multi-user
matching degree, and the fourth state is used to in-
dicate that the data check failure is caused by poor
data transmission channel quality.

59. The UE according to any one of claims 55 to 58,
wherein the processor is further configured to invoke
the program stored in the memory, to perform the
following step:
when it is learned, by means of parsing, that the type
of the acknowledgement feedback information cor-
responding to the data sent by the output apparatus
is the first type, determining that check performed
by the base station on the data sent by the output
apparatus succeeds.

60. The UE according to any one of claims 55 to 58,
wherein the processor is further configured to invoke
the program stored in the memory, to perform the
following step:
when it is learned, by means of parsing, that the type
of the acknowledgement feedback information cor-
responding to the data sent by the output apparatus
is the second type, determining that check performed
by the base station on the data sent by the output
apparatus fails.

61. The UE according to claim 58, wherein the processor
is further configured to invoke the program stored in
the memory, to perform the following step:
when it is learned, by means of parsing, that the type
of the acknowledgement feedback information cor-
responding to the data sent by the output apparatus
is the second type, parsing, from the second-level
acknowledgement indication message, a check fail-
ure status corresponding to the data sent by the out-
put apparatus.

62. The UE according to claim 61, wherein the processor
is further configured to invoke the program stored in
the memory, to perform the following step:
when it is learned, by means of parsing, that the
check failure status corresponding to the data sent
by the output apparatus is the third state, determining
that check performed by the base station on the data
sent by the output apparatus fails due to the conflict
that is caused by the low uplink multi-user matching
degree.
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63. The UE according to claim 61, wherein the processor
is further configured to invoke the program stored in
the memory, to perform the following step:
when it is learned, by means of parsing, that the
check failure status corresponding to the data sent
by the output apparatus is the fourth state, determin-
ing that check performed by the base station on the
data sent by the output apparatus fails due to the
poor data transmission channel quality.

64. The UE according to claim 53 or 54, wherein the
processor is further configured to invoke the program
stored in the memory, to perform the following step:
when it is learned, by means of parsing, that the flag
bit status corresponding to the UE in the acknowl-
edgement group is the second state, determining
that the base station does not find the data sent by
the output apparatus.

65. The UE according to any one of claims 53 to 64,
wherein before the controlling, after controlling the
output apparatus to send data to a base station, the
input apparatus to receive a first-level acknowledge-
ment indication message that is fed back by the base
station, the processor is further configured to invoke
the program stored in the memory, to perform the
following step:
controlling the input apparatus to receive configura-
tion information sent by the base station, wherein
the configuration information is used to indicate the
acknowledgement group to which the UE belongs,
the quantity of the UE in the acknowledgement
group, and a flag bit corresponding to the UE in the
acknowledgement group.

66. User equipment UE, comprising a processor, a
memory, an output apparatus, an input apparatus,
and a communications bus, wherein
the memory is configured to store a program and
data;
the communications bus is configured to establish
connections and communication between the proc-
essor, the memory, the output apparatus, and the
input apparatus; and
the processor is configured to invoke the program
stored in the memory, to perform the following steps:

controlling, after controlling the output appara-
tus to send data to a base station, the input ap-
paratus to receive an acknowledgement indica-
tion message that is fed back by the base station,
wherein the acknowledgement indication mes-
sage is used to indicate an index number corre-
sponding to target UE in an acknowledgement
group to which the UE belongs, the target UE is
at least one UE whose data is found by the base
station in the acknowledgement group, the index
number is a number of the target UE in the ac-

knowledgement group, different target UE in the
acknowledgement group correspond to different
index numbers, and the acknowledgement
group comprises each UE whose data is to be
detected by the base station; and
parsing the acknowledgement indication mes-
sage, to detect whether there is an index number
corresponding to the UE in the acknowledge-
ment indication message.

67. The UE according to claim 66, wherein the acknowl-
edgement indication message is further used to in-
dicate a flag bit of the index number corresponding
to the target UE, and the processor is further config-
ured to invoke the program stored in the memory, to
perform the following step:
when it is learned, by means of parsing, that there
is the index number corresponding to the UE in the
acknowledgement indication message, parsing a
flag bit status of the index number corresponding to
the UE, wherein the flag bit status of the index
number comprises a first state or a second state, the
first state is used to indicate that data check per-
formed by the base station succeeds, and the sec-
ond state is used to indicate that the data check per-
formed by the base station fails.

68. The UE according to claim 67, wherein when the
acknowledgement indication message indicates that
there is target UE corresponding to an index number
whose flag bit status is the second state, the ac-
knowledgement indication message is further used
to indicate a check failure status corresponding to
data sent by the target UE corresponding to the index
number whose flag bit status is the second state, the
check failure status comprises a third state or a fourth
state, the third state is used to indicate that a data
check failure is caused by a conflict that is caused
by a low uplink multi-user matching degree, and the
fourth state is used to indicate that the data check
failure is caused by poor data transmission channel
quality.

69. The UE according to claim 67 or 68, wherein the
processor is further configured to invoke the program
stored in the memory, to perform the following step:
when it is learned, by means of parsing, that the flag
bit status of the index number corresponding to the
UE is the first state, determining that check per-
formed by the base station on the data sent by the
output apparatus succeeds.

70. The UE according to claim 67 or 68, wherein the
processor is further configured to invoke the program
stored in the memory, to perform the following step:
when it is learned, by means of parsing, that the flag
bit status of the index number corresponding to the
UE is the second state, determining that check per-
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formed by the base station on the data sent by the
output apparatus fails.

71. The UE according to claim 68, wherein the processor
is further configured to invoke the program stored in
the memory, to perform the following step:
when it is learned, by means of parsing, that the flag
bit status of the index number corresponding to the
UE is the second state, parsing, from the acknowl-
edgement indication message, a check failure status
corresponding to the data sent by the output appa-
ratus.

72. The UE according to claim 71, wherein the processor
is further configured to invoke the program stored in
the memory, to perform the following step:
when it is learned, by means of parsing, that the
check failure status corresponding to the data sent
by the output apparatus is the third state, determining
that check performed by the base station on the data
sent by the output apparatus fails due to the conflict
that is caused by the low uplink multi-user matching
degree.

73. The UE according to claim 71, wherein the processor
is further configured to invoke the program stored in
the memory, to perform the following step:
when it is learned, by means of parsing, that the
check failure status corresponding to the data sent
by the output apparatus is the fourth state, determin-
ing that check performed by the base station on the
data sent by the output apparatus fails due to the
poor data transmission channel quality.

74. The UE according to claim 66, wherein the processor
is further configured to invoke the program stored in
the memory, to perform the following step:
when it is learned, by means of parsing, that there
is no index number corresponding to the UE in the
acknowledgement indication message, determining
that the base station does not find the data sent by
the output apparatus.

75. The UE according to any one of claims 66 to 74,
wherein a data length of the acknowledgement indi-
cation message is a preset data length, and a quan-
tity of index numbers that are indicated by the ac-
knowledgement indication message and that are
corresponding to target UE in the acknowledgement
group to which the UE belongs does not exceed the
preset data length.

76. The UE according to any one of claims 66 to 75,
wherein before the controlling, after controlling the
output apparatus to send data to a base station, the
input apparatus to receive an acknowledgement in-
dication message that is fed back by the base station,
the processor is further configured to invoke the pro-

gram stored in the memory, to perform the following
step:
controlling the input apparatus to receive configura-
tion information sent by the base station, wherein
the configuration information is used to indicate the
acknowledgement group to which the UE belongs,
a quantity of UE for which the base station presets
a feedback in the acknowledgement group, and the
index number corresponding to the UE in the ac-
knowledgement group.
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