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(54) PUSCH TRANSMISSION METHOD AND USER EQUIPMENT IN LAA-LTE SYSTEM

(57) Embodiments of the present invention provide
a method for transmitting a PUSCH in an LAA-LTE sys-
tem and user equipment. The method includes: deter-
mining, by the UE, an alternate carrier when a first unli-
censed carrier is unavailable in a subframe n+k, and
sending, by the UE, the PUSCH to a base station by
using the alternate carrier; or when a first unlicensed car-

rier is unavailable in a subframe n+k, sending, by the UE,
the PUSCH to a base station in any one of a subframe
n+k+1 to a subframe n+k+m by using the first unlicensed
carrier. The PUSCH is sent by using the alternate carrier
or with a delay of 1 to m subframes, so that a delay in
sending uplink data by the UE is reduced.
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Description

TECHNICAL FIELD

[0001] Embodiments of the present invention relate to
communications technologies, and in particular, to a
method for transmitting a physical uplink shared channel
(Physical Uplink Shared Channel, PUSCH for short) in
an LAA-LTE system and user equipment (User Equip-
ment, UE for short).

BACKGROUND

[0002] Spectrums used in a wireless communications
system are classified into two types: a licensed spectrum
(licensed spectrum) and an unlicensed spectrum (unli-
censed spectrum). In a commercial mobile communica-
tions system, an operator needs to obtain the licensed
spectrum by means of auction, and may carry out, by
using a corresponding spectrum, a mobile communica-
tions operation activity only after being granted a license.
The unlicensed spectrum does not need to be auctioned,
and any one may legally use the unlicensed spectrum,
for example, a Wireless Fidelity (Wireless Fidelity, WiFi)
device in a frequency band of 2.4 GHz and a frequency
band of 5 GHz. A carrier on the licensed spectrum is
referred to as a licensed carrier, and a carrier on the
unlicensed spectrum is referred to as an unlicensed car-
rier. With development of communications technologies,
an amount of information transmitted in a wireless com-
munications network is ever-increasing. Preempting the
unlicensed spectrum to transmit information may im-
prove a data throughput in the wireless communications
network, so as to better meet a requirement of a user.
[0003] In a licensed-assisted access using Long Term
Evolution (Licensed-Assisted Access Using Long Term
Evolution, LAA-LTE) system, UE in the LAA-LTE system
uses a channel resource by using a listen before talk
(listen before talk, LBT for short) mechanism. LBT is a
carrier sense multiple access (Carrier Sense Multiple Ac-
cess, CSMA for short) technology. In a conventional LTE
system, if the UE receives an uplink grant (UL grant) in
a sub frame n, the UE sends uplink data in a subframe
n+4.
[0004] In the LAA system, the UE cannot obtain at any
moment an unlicensed carrier for uplink transmission.
Therefore, even though the UE receives the uplink grant,
the UE may not preempt an uplink resource when the
UE needs to transmit uplink data. If the UE waits to send
the uplink data when the UE obtains an unlicensed carrier
next time, a delay time is relatively long.

SUMMARY

[0005] Embodiments of the present invention provide
a method for transmitting a PUSCH in an LAA-LTE sys-
tem and user equipment. When a first unlicensed carrier
is unavailable in a subframe n+k, the UE sends the

PUSCH to a base station by using an alternate carrier or
by using the first unlicensed carrier with a delay of 1 to
m subframes, so that a delay in sending uplink data by
the UE is reduced.
[0006] A first aspect of the present invention provides
a method for transmitting a PUSCH in an LAA-LTE sys-
tem. UE receives an uplink grant message in a subframe
n on a first unlicensed carrier or a licensed carrier, and
determines, according to the uplink grant message, to
send the PUSCH in a subframe n+k on the first unli-
censed carrier. The UE determines an alternate carrier
when the first unlicensed carrier is unavailable in the sub-
frame n+k, and sends the PUSCH to a base station by
using the alternate carrier. Compared with a prior-art so-
lution in which UE waits to send uplink data when the UE
obtains an uplink grant next time, in this embodiment,
the PUSCH is sent by using the alternate carrier, so that
a delay in sending uplink data by the UE can be reduced.
[0007] In a possible implementation of the first aspect,
when the PUSCH includes UCI, and the licensed carrier
is available in the subframe n+k, the UE determines the
licensed carrier as the alternate carrier, and sends the
PUSCH to the base station in the subframe n+k by using
the licensed carrier. The UE still sends the PUSCH by
using the subframe n+k, so that the delay in sending up-
link data by the UE is reduced.
[0008] In another possible implementation of the first
aspect, when the PUSCH includes UCI, and the licensed
carrier is unavailable in the subframe n+k, or when the
PUSCH includes no UCI, the UE determines the alternate
carrier from an unlicensed carrier that is allowed to use.
In an implementation, the UE determines a second unli-
censed carrier available in the subframe n+k as the al-
ternate carrier, and sends the PUSCH to the base station
in the subframe n+k by using the second unlicensed car-
rier. In another implementation, the UE determines the
first unlicensed carrier as the alternate carrier, and sends
the PUSCH to the base station in any one of a subframe
n+k+1 to a subframe n+k+m by using the first unlicensed
carrier, where m is a largest delay window, m is a positive
integer greater than or equal to 2, and the largest delay
window is configured by the base station.
[0009] A second aspect of the present invention pro-
vides a method for transmitting a PUSCH in an LAA-LTE
system. UE receives an uplink grant message in a sub-
frame n on a first unlicensed carrier or a licensed carrier,
and determines, according to the uplink grant message,
to send the PUSCH in a subframe n+k on the first unli-
censed carrier.
[0010] When the first unlicensed carrier is unavailable
in the subframe n+k, the UE sends the PUSCH to a base
station in any one of a subframe n+k+1 to a subframe
n+k+m by using the first unlicensed carrier. The PUSCH
is sent with a delay of a maximum of m subframes. Com-
pared with a prior-art solution in which UE waits to send
uplink data when the UE obtains an uplink grant next
time, in this embodiment, a delay in sending uplink data
can be reduced.
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[0011] In the first aspect and the second aspect of the
present invention, that the UE sends the PUSCH to a
base station in any one of a subframe n+k+1 to a sub-
frame n+k+m by using the first unlicensed carrier is spe-
cifically as follows: The UE successively attempts to send
the PUSCH to the base station in the subframe n+k+1 to
the subframe n+k+m on the first unlicensed carrier; and
if the PUSCH is successfully sent in any subframe, ends
a procedure; or if the PUSCH is not successfully sent in
any subframe, the UE gives up sending the PUSCH to
the base station.
[0012] A third aspect of the present invention provides
UE. The UE includes a determining module and a send-
ing module. The determining module is configured to de-
termine an alternate carrier when a first unlicensed car-
rier is unavailable in a subframe n+k. The sending module
is configured to send a PUSCH to a base station by using
the alternate carrier. Before the determining module de-
termines the alternate carrier, the UE receives, in a sub-
frame n on the first unlicensed carrier or a licensed car-
rier, an uplink grant message sent by the base station,
and determines, according to the uplink grant message,
to send the PUSCH in the subframe n+k on the first un-
licensed carrier.
[0013] Compared with a prior-art solution in which UE
waits to send uplink data when the UE obtains an uplink
grant next time, in this embodiment, the PUSCH is sent
by using the alternate carrier, so that a delay in sending
uplink data by the UE can be reduced.
[0014] In a possible implementation of the third aspect,
when the PUSCH includes UCI, and the licensed carrier
is available in the subframe n+k, the determining module
determines the licensed carrier as the alternate carrier;
and the sending module sends the PUSCH to the base
station in the subframe n+k by using the licensed carrier.
The UE still sends the PUSCH by using the subframe
n+k, so that the delay in sending uplink data by the UE
is reduced.
[0015] In another possible implementation of the third
aspect, when the PUSCH includes UCI, and the licensed
carrier is unavailable in the subframe n+k, or when the
PUSCH includes no UCI, the determining module deter-
mines the alternate carrier from an unlicensed carrier that
is allowed to use. In an implementation, the determining
module determines a second unlicensed carrier available
in the subframe n+k as the alternate carrier; and the send-
ing module sends the PUSCH to the base station in the
subframe n+k by using the second unlicensed carrier. In
another implementation, the determining module deter-
mines the first unlicensed carrier as the alternate carrier;
and the sending module sends the PUSCH to the base
station in any one of a subframe n+k+1 to a subframe
n+k+m by using the first unlicensed carrier, where m is
a largest delay window, and m is a positive integer greater
than or equal to 2.
[0016] A fourth aspect of the present invention pro-
vides UE. The UE includes a determining module and a
sending module. The determining module is configured

to determine whether a first unlicensed carrier is available
in a subframe n+k. The sending module is configured to:
when the determining module determines that the first
unlicensed carrier is unavailable in the subframe n+k,
send a PUSCH to a base station in any one of a subframe
n+k+1 to a subframe n+k+m by using the first unlicensed
carrier.
[0017] Compared with a prior-art solution in which UE
waits to send uplink data when the UE obtains an uplink
grant next time, in this embodiment, the PUSCH is sent
with a delay of a maximum of m subframes, so that a
delay in sending uplink data by the UE can be reduced.
[0018] In the implementations of the third aspect and
the fourth aspect, the sending module is specifically con-
figured to successively attempt to send the PUSCH to
the base station in the subframe n+k+1 to the subframe
n+k+m on the first unlicensed carrier; and if the PUSCH
is successfully sent in any subframe, end a procedure;
or if the PUSCH is not successfully sent in any subframe,
give up sending the PUSCH to the base station.
[0019] A fifth aspect of the present invention provides
UE. The UE includes a processor, a memory, a transmit-
ter, a receiver, and a system bus. The memory, the trans-
mitter, the receiver, and the processor are connected and
implement mutual communication by using the system
bus. The memory is configured to store a computer ex-
ecution instruction. The receiver is configured to receive
an uplink grant message sent by a base station. The proc-
essor is configured to determine an alternate carrier
when a first unlicensed carrier is unavailable in a sub-
frame n+k. The transmitter is configured to send a
PUSCH to the base station by using the alternate carrier.
For a manner in which the processor determines the al-
ternate carrier, refer to the manner provided in the first
aspect of the present invention. Compared with a prior-
art solution in which UE waits to send uplink data when
the UE obtains an uplink grant next time, in this embod-
iment, the PUSCH is sent by using the alternate carrier,
so that a delay in sending uplink data by the UE can be
reduced.
[0020] A sixth aspect of the present invention provides
UE. The UE includes a processor, a memory, a transmit-
ter, a receiver, and a system bus. The memory, the trans-
mitter, the receiver, and the processor are connected and
implement mutual communication by using the system
bus. The memory is configured to store a computer ex-
ecution instruction. The receiver is configured to receive
an uplink grant message sent by a base station. The proc-
essor is configured to determine whether a first unli-
censed carrier is available in a subframe n+k. The trans-
mitter is configured to: when the first unlicensed carrier
is unavailable in the subframe n+k, send a PUSCH to the
base station in any one of a subframe n+k+1 to a sub-
frame n+k+m by using the first unlicensed carrier. For a
specific sending manner of the transmitter, refer to the
implementation of the second aspect of the present in-
vention. Compared with a prior-art solution in which UE
waits to send uplink data when the UE obtains an uplink
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grant next time, in this embodiment, the PUSCH is sent
with a delay of a maximum of m subframes, so that a
delay in sending uplink data by the UE can be reduced.
[0021] The embodiments of the present invention pro-
vide the method for transmitting a PUSCH in an LAA-
LTE system and the user equipment. The method in-
cludes the following steps: The UE determines the alter-
nate carrier when the first unlicensed carrier is unavail-
able in the subframe n+k, and the UE sends the PUSCH
to the base station by using the alternate carrier; or when
the first unlicensed carrier is unavailable in the subframe
n+k, the UE sends the PUSCH to the base station in any
one of the subframe n+k+1 to the subframe n+k+m by
using the first unlicensed carrier. The PUSCH is sent by
using the alternate carrier or with a delay of 1 to m sub-
frames, so that the delay in sending uplink data by the
UE is reduced.

BRIEF DESCRIPTION OF DRAWINGS

[0022] To describe the technical solutions in the em-
bodiments of the present invention or in the prior art more
clearly, the following briefly describes the accompanying
drawings required for describing the embodiments or the
prior art. Apparently, the accompanying drawings in the
following description show some embodiments of the
present invention, and a person of ordinary skill in the art
may still derive other drawings from these accompanying
drawings without creative efforts.

FIG. 1 is a schematic diagram of a correspondence
between an uplink grant message and uplink data;
FIG. 2 is a flowchart of a method for transmitting a
PUSCH in an LAA-LTE system according to Embod-
iment 1 of the present invention;
FIG. 3 is a flowchart of a method for transmitting a
PUSCH in an LAA-LTE system according to Embod-
iment 2 of the present invention;
FIG. 4 is a schematic diagram in which UE sends a
PUSCH by crossing from an unlicensed carrier to a
licensed carrier;
FIG. 5 is a schematic diagram in which UE delays
sending a PUSCH on one unlicensed carrier;
FIG. 6 is a schematic diagram in which UE sends a
PUSCH by crossing from a first unlicensed carrier
to a second unlicensed carrier;
FIG. 7 is a flowchart of a method for transmitting a
PUSCH in an LAA-LTE system according to Embod-
iment 3 of the present invention;
FIG. 8 is a schematic structural diagram of UE ac-
cording to Embodiment 4 of the present invention;
FIG. 9 is a schematic structural diagram of UE ac-
cording to Embodiment 5 of the present invention;
FIG. 10 is a schematic structural diagram of UE ac-
cording to Embodiment 6 of the present invention;
and
FIG. 11 is a schematic structural diagram of UE ac-
cording to Embodiment 7 of the present invention.

DESCRIPTION OF EMBODIMENTS

[0023] To make the objectives, technical solutions, and
advantages of the embodiments of the present invention
clearer, the following clearly and completely describes
the technical solutions in the embodiments of the present
invention with reference to the accompanying drawings
in the embodiments of the present invention. Apparently,
the described embodiments are some but not all of the
embodiments of the present invention. All other embod-
iments obtained by a person of ordinary skill in the art
based on the embodiments of the present invention with-
out creative efforts shall fall within the protection scope
of the present invention.
[0024] In a conventional LTE system, in a frequency
division duplex (Frequency Division Duplexing, FDD for
short) case, if UE receives an uplink grant message in a
subframe n, the UE sends uplink data in a subframe n+4.
FIG. 1 is a schematic diagram of a correspondence be-
tween an uplink grant message and uplink data. As
shown in FIG. 1, a base station sends an uplink grant
message in a subframe n on a downlink channel, UE
receives the uplink grant message in the downlink sub-
frame n, and the UE sends uplink data in a subframe
n+4. If the base station sends the uplink grant message
in a subframe n+3, the UE sends the uplink data in a
subframe n+7.
[0025] However, in an LAA system, it is assumed that
the base station still sends the uplink grant information
in the subframe n, but because the UE needs to perform
LBT to preempt an unlicensed carrier, the UE may not
occupy an uplink channel in the subframe n+4. In this
case, it is necessary that the UE waits to send the uplink
data when the UE obtains an uplink channel next time.
Consequently, a delay is excessively long.
[0026] To resolve a prior-art problem, an embodiment
of the present invention provides a method for transmit-
ting a PUSCH in an LAA-LTE system. FIG. 2 is a flowchart
of a method for transmitting a PUSCH in an LAA-LTE
system according to Embodiment 1 of the present inven-
tion. As shown in FIG. 2, the method provided in this
embodiment includes the following steps.
[0027] Step 101. UE determines an alternate carrier
when a first unlicensed carrier is unavailable in a sub-
frame n+k.
[0028] Before determining the alternate carrier, the UE
receives an uplink grant message sent by a base station.
The base station may send the uplink grant message to
the UE by using the first unlicensed carrier or a licensed
carrier. The uplink grant message is used to indicate that
the UE can send uplink data. The UE can send the uplink
data only after receiving the uplink grant message. In the
foregoing step, n is a system frame number or a se-
quence number of a subframe in which the UE receives
the uplink grant message sent by the base station, and
n is 0 or a positive integer.
[0029] After receiving the uplink grant message, the
UE determines, according to the uplink grant message,
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a subframe in which the PUSCH is to be sent, n+k is a
system frame number or a sequence number of a sub-
frame in which the UE determines, according to the uplink
grant message, to send the PUSCH on the first unli-
censed carrier, and k is a positive integer. For example,
if a value of k is 4, the UE sends uplink data in a subframe
n+4. Optionally, the uplink grant message may include
information about the first unlicensed carrier, and the UE
determines, according to the information that is included
in the uplink grant information and is about the first unli-
censed carrier, to send the uplink PUSCH by using the
first unlicensed carrier. Alternatively, the first unlicensed
carrier is allocated when the UE accesses a network.
[0030] After receiving the uplink grant information, the
UE listens, according to an LBT mechanism, to find
whether the first unlicensed carrier is idle in the subframe
n+k. If the UE finds, by means of listening, that the first
unlicensed carrier is idle in the subframe n+k, the first
unlicensed carrier is available in the subframe n+k, and
the UE may send the PUSCH to the base station in the
subframe n+k by using the first unlicensed carrier. If the
UE finds, by means of listening, that a first licensed carrier
is busy in the subframe n+k, the first unlicensed carrier
is unavailable in the subframe n+k, and the UE cannot
send the PUSCH to the base station in the subframe n+k
by using the first unlicensed carrier.
[0031] In this embodiment, the UE re-determines an
alternate carrier, and the alternate carrier may be a li-
censed carrier or an unlicensed carrier. When the alter-
nate carrier is an unlicensed carrier, the alternate carrier
may be the first unlicensed carrier, or may be an unli-
censed carrier other than the first unlicensed carrier.
When the alternate carrier is the first unlicensed carrier,
the UE cannot send the PUSCH in the subframe n+k, but
needs to send the PUSCH within a specific delay window.
[0032] Step 102. The UE sends the PUSCH to a base
station by using the alternate carrier.
[0033] In this embodiment, the UE determines the al-
ternate carrier when the first unlicensed carrier is una-
vailable in the subframe n+k, and sends the PUSCH to
the base station by using the alternate carrier. In the
method, a delay in sending uplink data by the UE is re-
duced when the first unlicensed carrier is unavailable in
the subframe n+k.
[0034] Based on the foregoing Embodiment 1, Embod-
iment 2 of the present invention provides a method for
transmitting a PUSCH in an LAA-LTE system. FIG. 3 is
a flowchart of the method for transmitting a PUSCH in
an LAA-LTE system according to Embodiment 2 of the
present invention. As shown in FIG. 3, the method pro-
vided in this embodiment may include the following steps.
[0035] Step 201. UE receives, in a subframe n, an up-
link grant message sent by a base station.
[0036] Step 202. The UE determines, according to the
uplink grant message, to send the PUSCH in a subframe
n+k on a first unlicensed carrier.
[0037] Step 203. When the first unlicensed carrier is
unavailable in the subframe n+k, and the PUSCH in-

cludes uplink control information (uplink control informa-
tion, UCI for short), the UE determines whether a licensed
carrier is available in the subframe n+k.
[0038] The PUSCH can carry not only uplink data but
also the UCI. The UCI generally includes a scheduling
request (Scheduling Request), a hybrid automatic repeat
request (Hybrid Automatic Repeat reQuest, HARQ for
short)-acknowledgement/negative acknowledgement
(ACK/NACK), and channel state information (Channel
State Information, CSI for short). The CSI includes a
channel quality indication (channel quality indication,
CQI for short), a precoding matrix indicator (Precoding
Matrix Indicator, PMI for short), and a rank indication
(rank indication, RI for short).
[0039] The SR is used to request an uplink UL-SCH
resource from the base station. The HARQ ACK/NACK
is used to perform a HARQ acknowledgement for down-
link data sent on a PDSCH. The CSI is used to notify the
base station of downlink channel quality, so that the base
station performs downlink scheduling. The UCI may be
transmitted on the PUSCH, and in addition, the UCI may
be transmitted on a physical uplink control channel
(Physical Uplink Control Channel, PUCCH for short). For
the UE, the UE knows a time point at which the UCI is to
be transmitted on the PUSCH and a time point at which
the UCI is to be transmitted on the PUCCH.
[0040] When the licensed carrier is available in the sub-
frame n+k, step 204 is performed.
[0041] When the licensed carrier is unavailable in the
subframe n+k, step 205 is performed. Step 204. The UE
determines the licensed carrier as an alternate carrier.
[0042] If the licensed carrier is available in the sub-
frame n+k, the UE preferably selects the licensed carrier
as the alternate carrier. The PUSCH includes the UCI,
and the UCI is quite important for uplink transmission.
Therefore, to ensure that the base station can accurately
receive the UCI in a timely manner, the UE preferably
selects the licensed carrier as the alternate carrier.
[0043] Step 205. The UE determines an alternate car-
rier from an unlicensed carrier that is allowed to use.
[0044] Step 206. When the first unlicensed carrier is
unavailable in the sub frame n+k, and the PUSCH in-
cludes no UCI, the UE determines an alternate carrier
from an unlicensed carrier that is allowed to use.
[0045] In this embodiment, when the PUSCH includes
the UCI, and the licensed carrier is unavailable in the
subframe n+k, or when the PUSCH includes no UCI, that
the UE determines an alternate carrier from an unli-
censed carrier that is allowed to use specifically falls into
the following two cases:

(1) The UE determines the first unlicensed carrier as the 
alternate carrier.

[0046] When one unlicensed carrier is allowed to use
by the UE, the UE determines the unlicensed carrier that
is allowed to use as the alternate carrier. In this case, the
unlicensed carrier that is allowed to use is the first unli-
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censed carrier, that is, only the first unlicensed carrier is
available for the UE. When multiple unlicensed carriers
are allowed to use by the UE, the UE may determine the
first unlicensed carrier as the alternate carrier.

(2) The UE determines a second unlicensed carrier avail-
able in the subframe n+k as the alternate carrier.

[0047] When multiple unlicensed carriers are allowed
to use by the UE, the UE determines, from the multiple
unlicensed carriers that are allowed to use, the second
unlicensed carrier available in the subframe n+k as the
alternate carrier. A frequency used on the second unli-
censed carrier and a frequency used on the first unli-
censed carrier are different.
[0048] Step 207. The UE sends the PUSCH to the base
station by using the alternate carrier.

(1) When the UE determines the licensed carrier as
the alternate carrier, that the UE sends the PUSCH
to the base station by using the alternate carrier is
specifically as follows: The UE sends the PUSCH to
the base station in the subframe n+k by using the
licensed carrier. FIG. 4 is a schematic diagram in
which UE sends a PUSCH by crossing from an un-
licensed carrier to a licensed carrier. As shown in
FIG. 4, the first unlicensed carrier is unavailable in
the subframe n+k, and the UE sends the PUSCH on
the licensed carrier in a cross-carrier manner. Be-
cause the licensed carrier is available in the sub-
frame n+k, the UE still sends the PUSCH in the sub-
frame n+k, and the UE does not need to delay send-
ing uplink data.
(2). When the UE determines the first unlicensed car-
rier as the alternate carrier, that the UE sends the
PUSCH to the base station by using the alternate
carrier is specifically as follows: The UE sends the
PUSCH to the base station in any one of a subframe
n+k+1 to a subframe n+k+m by using the first unli-
censed carrier. A value of m is a sub frame span
between the sub frame n+k+1 and the sub frame
n+k+m, or is a quantity of included subframes be-
tween the subframe n+k+1 and the subframe n+k+m;
and m may also be referred to as a largest delay
window, and m is a positive integer greater than or
equal to 2. The largest delay window is a subframe
span in which the UE is allowed to attempt to send
the PUSCH to the base station, or is a window in-
cluding multiple subframes in which the UE is al-
lowed to attempt to send the PUSCH to the base
station. The largest delay window m is configured by
the base station. Optionally, the value of m may be
configured by using radio resource control protocol
(Radio Resource Control, RRC for short) signaling,
and may be semi-statically configured.
Specifically, the UE successively attempts to send
the PUSCH to the base station in the subframe
n+k+1 to the subframe n+k+m on the first unlicensed

carrier, and if the PUSCH is successfully sent in any
one of the subframe n+k+1 to the subframe n+k+m,
ends a procedure. If the PUSCH is not successfully
sent in any one of the subframe n+k+1 to the sub-
frame n+k+m, the UE gives up sending the PUSCH
to the base station. FIG. 5 is a schematic diagram in
which UE delays sending a PUSCH on one unli-
censed carrier. As shown in FIG. 5, the first unli-
censed carrier is unavailable in the subframe n+k,
and the UE attempts to send the PUSCH to the base
station in the subframe n+k+1 to the subframe
n+k+m on the first unlicensed carrier. In this case,
the base station may continuously monitor whether
there is uplink data sent in the subframe n+k+1 to
the subframe n+k+m on the first unlicensed carrier,
and the base station may obtain a location in which
the UE sends uplink data.
(3) When the UE determines the second unlicensed
carrier as the alternate carrier, that the UE sends the
PUSCH to the base station by using the alternate
carrier is specifically as follows: The UE sends the
PUSCH to the base station in the subframe n+k by
using the second unlicensed carrier. FIG. 6 is a sche-
matic diagram in which UE sends a PUSCH by cross-
ing from a first unlicensed carrier to a second unli-
censed carrier. As shown in FIG. 6, the first unli-
censed carrier is unavailable in the subframe n+k,
and the UE sends the PUSCH on the second unli-
censed carrier in a cross-carrier manner. Because
the UE still sends the PUSCH in the subframe n+k,
the UE does not need to delay sending uplink data.

[0049] In this embodiment, when the PUSCH includes
the UCI, and the subframe n+k of the licensed carrier is
available, the UE determines the licensed carrier as the
secondary uplink carrier, and sends the PUSCH to the
base station in the subframe n+k by using the licensed
carrier. When the PUSCH includes the UCI, and the li-
censed carrier is unavailable in the subframe n+k, or
when the PUSCH includes no UCI, the UE determines
the alternate carrier from the unlicensed carrier that is
allowed to use, and sends the PUSCH to the base station
by using the alternate carrier. Therefore, a delay in send-
ing the PUSCH to the base station by the UE may be
reduced when the first unlicensed carrier is unavailable
in the subframe n+k.
[0050] It should be noted that Embodiment 2 lists only
one method for determining the alternate carrier, and for
the UE, there may also be another method for determin-
ing the alternate carrier. For example, the UE does not
determine whether the PUSCH includes the UCI any
longer, but directly determines whether the licensed car-
rier is available in the subframe n+k. When the licensed
carrier is available in the subframe n+k, the UE deter-
mines the licensed carrier as the alternate carrier, and
the UE sends the PUSCH to the base station in the sub-
frame n+k by using the licensed carrier.
[0051] When the licensed carrier is unavailable in the
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subframe n+k, the UE determines the alternate carrier
from the unlicensed carrier that is allowed to use. For a
method in which the UE determines the alternate carrier
from the unlicensed carrier that is allowed to use, refer
to the related description in Embodiment 2. Details are
not described herein again.
[0052] FIG. 7 is a flowchart of a method for transmitting
a PUSCH in an LAA-LTE system according to Embodi-
ment 3 of the present invention. As shown in FIG. 7, the
method provided in this embodiment includes the follow-
ing steps.
[0053] Step 301. UE receives, in a subframe n, an up-
link grant message sent by a base station.
[0054] In the foregoing step, n is a system frame
number or a sequence number of a subframe in which
the UE receives the uplink grant message sent by the
base station, and n is 0 or a positive integer.
[0055] Step 302. The UE determines, according to the
uplink grant message, to send the PUSCH in a subframe
n+k on a first unlicensed carrier.
[0056] In the foregoing step, n+k is a system frame
number or a sequence number of a subframe in which
the UE determines, according to the uplink grant mes-
sage, to send the PUSCH on the first unlicensed carrier,
and k is a positive integer.
[0057] Step 303. When the first unlicensed carrier is
unavailable in the subframe n+k, the UE sends the
PUSCH to the base station in any one of a subframe
n+k+1 to a subframe n+k+m by using the first unlicensed
carrier.
[0058] A value of m is a subframe span between the
subframe n+k+1 and the subframe n+k+m, or is a quantity
of included subframes between the subframe n+k+1 and
the subframe n+k+m; and m may also be referred to as
a largest delay window, and m is a positive integer greater
than or equal to 2. The largest delay window is a subframe
span in which the UE is allowed to attempt to send the
PUSCH to the base station, or is a window including mul-
tiple subframes in which the UE is allowed to attempt to
send the PUSCH to the base station. The largest delay
window m is configured by the base station. Optionally,
the value of m may be configured by using RRC signaling,
and may be semi-statically configured.
[0059] Specifically, the UE successively attempts to
send the PUSCH to the base station in the subframe
n+k+1 to the subframe n+k+m on the first unlicensed
carrier, and if the PUSCH is successfully sent in any one
of the subframe n+k+1 to the subframe n+k+m, ends a
procedure. If the PUSCH is not successfully sent in any
one of the subframe n+k+1 to the subframe n+k+m, the
UE gives up sending the PUSCH to the base station.
[0060] In this embodiment, when the first unlicensed
carrier is unavailable in the subframe n+k, the UE sends
the PUSCH to the base station in any one of the subframe
n+k+1 to the subframe n+k+m by using the first unli-
censed carrier. Compared with a prior-art solution in
which UE waits to send uplink data when the UE obtains
an uplink grant next time, in this embodiment, a delay in

sending uplink data can be reduced.
[0061] FIG. 8 is a schematic structural diagram of UE
according to Embodiment 4 of the present invention. As
shown in FIG. 8, the UE provided in this embodiment
includes a determining module 11 and a sending module
12. The determining module 11 is configured to deter-
mine an alternate carrier when a first unlicensed carrier
is unavailable in a subframe n+k. The sending module
12 is configured to send a PUSCH to the base station by
using the alternate carrier, where
n is a system frame number or a sequence number of a
subframe in which the UE receives an uplink grant mes-
sage sent by the base station, n is 0 or a positive integer,
n+k is a system frame number or a sequence number of
a subframe in which the UE determines, according to the
uplink grant message, to send the PUSCH on the first
unlicensed carrier, and k is a positive integer.
[0062] Optionally, the determining module 11 is spe-
cifically configured to: when the PUSCH includes UCI,
and a licensed carrier is available in the subframe n+k,
determine the licensed carrier as the alternate carrier.
Accordingly, the sending module 12 is specifically con-
figured to send the PUSCH to the base station in the
subframe n+k by using the licensed carrier.
[0063] Optionally, the determining module 11 is spe-
cifically configured to: when the PUSCH includes the
UCI, and the licensed carrier is unavailable in the sub-
frame n+k, or when the PUSCH includes no UCI, deter-
mine the alternate carrier from an unlicensed carrier that
is allowed to use.
[0064] When determining the alternate carrier from the
unlicensed carrier that is allowed to use, the determining
module 11 is specifically configured to determine a sec-
ond unlicensed carrier available in the subframe n+k as
the alternate carrier. The sending module 12 is specifi-
cally configured to send the PUSCH to the base station
in the subframe n+k by using the second unlicensed car-
rier. Alternatively, the determining module 11 determines
the first unlicensed carrier as the alternate carrier. Ac-
cordingly, the sending module 12 sends the PUSCH to
the base station in any one of a subframe n+k+1 to a
subframe n+k+m by using the first unlicensed carrier,
where m is a largest delay window, and m is a positive
integer greater than or equal to 2. The largest delay win-
dow m is configured by the base station.
[0065] When sending the PUSCH to the base station
in any one of the subframe n+k+1 to the subframe n+k+m
by using the first unlicensed carrier, optionally, the send-
ing module is specifically configured to: successively at-
tempt to send the PUSCH to the base station in the sub-
frame n+k+1 to the subframe n+k+m on the first unli-
censed carrier; and if the PUSCH is successfully sent in
any subframe, end a procedure; or if the PUSCH is not
successfully sent in any subframe, give up sending the
PUSCH to the base station.
[0066] The UE in this embodiment may be configured
to execute the methods in Embodiment 1 and Embodi-
ment 2. Specific implementations and technical effects
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are similar, and details are not described herein.
[0067] FIG. 9 is a schematic structural diagram of UE
according to Embodiment 5 of the present invention. As
shown in FIG. 9, the UE provided in this embodiment
includes a determining module 21 and a sending module
22. The determining module 21 is configured to deter-
mine whether a first unlicensed carrier is available in a
subframe n+k. The sending module 22 is configured to:
when the determining module 21 determines that the first
unlicensed carrier is unavailable in the subframe n+k,
send a PUSCH to the base station in any one of a sub-
frame n+k+1 to a subframe n+k+m by using the first un-
licensed carrier, where
n is a system frame number or a sequence number of a
subframe in which the UE receives an uplink grant mes-
sage sent by the base station, n is 0 or a positive integer,
n+k is a system frame number or a sequence number of
a subframe in which the UE determines, according to the
uplink grant message, to send the PUSCH on the first
unlicensed carrier, k is a positive integer, m is a largest
delay window, m is a positive integer greater than or equal
to 2, and the largest delay window m is configured by the
base station.
[0068] Optionally, the sending module 22 is specifically
configured to successively attempt to send the PUSCH
to the base station in the subframe n+k+1 to the subframe
n+k+m on the first unlicensed carrier; and if the PUSCH
is successfully sent in any subframe, end a procedure;
or if the PUSCH is not successfully sent in any subframe,
give up sending the PUSCH to the base station.
[0069] The UE in this embodiment may be configured
to execute the method in Embodiment 3. Specific imple-
mentations and technical effects are similar, and details
are not described herein.
[0070] FIG. 10 is a schematic structural diagram of UE
according to Embodiment 6 of the present invention. As
shown in FIG. 10, the UE 300 provided in this embodi-
ment includes a processor 31, a memory 32, a transmitter
33, a receiver 34, and a system bus 35. The memory 32,
the transmitter 33, the receiver 34, and the processor 31
are connected and implement mutual communication by
using the system bus 35. The memory 32 is configured
to store a computer execution instruction. The receiver
34 is configured to receive an uplink grant message sent
by a base station. The processor 31 is configured to de-
termine an alternate carrier when a first unlicensed car-
rier is unavailable in a subframe n+k. The transmitter 33
is configured to send a PUSCH to the base station by
using the alternate carrier, where n is a system frame
number or a sequence number of a subframe in which
the UE receives the uplink grant message sent by the
base station, n is 0 or a positive integer, n+k is a system
frame number or a sequence number of a subframe in
which the UE determines, according to the uplink grant
message, to send the PUSCH on the first unlicensed
carrier, and k is a positive integer.
[0071] Optionally, the processor 31 is specifically con-
figured to: when the PUSCH includes UCI, and a licensed

carrier is available in the subframe n+k, determine the
licensed carrier as the alternate carrier; and the trans-
mitter is specifically configured to send the PUSCH to
the base station in the subframe n+k by using the licensed
carrier.
[0072] Optionally, the processor 31 is specifically con-
figured to: when the PUSCH includes the UCI, and the
licensed carrier is unavailable in the subframe n+k, or
when the PUSCH includes no UCI, determine the alter-
nate carrier from an unlicensed carrier that is allowed to
use. In an implementation, the processor 31 determines
a second unlicensed carrier available in the subframe
n+k as the alternate carrier; and the transmitter 33 is
specifically configured to send the PUSCH to the base
station in the subframe n+k by using the second unli-
censed carrier. In another implementation, the processor
31 determines the first unlicensed carrier as the alternate
carrier; and the transmitter 33 is specifically configured
to send the PUSCH to the base station in any one of a
subframe n+k+1 to a subframe n+k+m by using the first
unlicensed carrier, where m is a largest delay window,
m is a positive integer greater than or equal to 2, and the
largest delay window m is configured by the base station.
[0073] Optionally, the transmitter 33 is specifically con-
figured to successively attempt to send the PUSCH to
the base station in the subframe n+k+1 to the subframe
n+k+m on the first unlicensed carrier; and if the PUSCH
is successfully sent in any subframe, end a procedure;
or if the PUSCH is not successfully sent in any subframe,
give up sending the PUSCH to the base station.
[0074] The UE in this embodiment may be configured
to execute the methods in Embodiment 1 and Embodi-
ment 2. Specific implementations and technical effects
are similar, and details are not described herein.
[0075] FIG. 11 is a schematic structural diagram of UE
according to Embodiment 7 of the present invention. As
shown in FIG. 11, the UE 400 provided in this embodi-
ment includes a processor 41, a memory 42, a transmitter
43, a receiver 44, and a system bus 45. The memory 42,
the transmitter, 43 the receiver 44, and the processor 41
are connected and implement mutual communication by
using the system bus 45. The memory 42 is configured
to store a computer execution instruction. The receiver
44 is configured to receive an uplink grant message sent
by a base station. The processor 41 is configured to de-
termine whether a first unlicensed carrier is available in
a subframe n+k. The transmitter 43 is configured to: when
the first unlicensed carrier is unavailable in the subframe
n+k, send a physical uplink shared channel PUSCH to
the base station in any one of a subframe n+k+1 to a
subframe n+k+m by using the first unlicensed carrier,
where
n is a system frame number or a sequence number of a
subframe in which the UE receives the uplink grant mes-
sage sent by the base station, n is 0 or a positive integer,
n+k is a system frame number or a sequence number of
a subframe in which the UE determines, according to the
uplink grant message, to send the PUSCH on the first
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unlicensed carrier, k is a positive integer, m is a largest
delay window, m is a positive integer greater than or equal
to 2, and the largest delay window m is configured by the
base station.
[0076] Optionally, the transmitter 43 is specifically con-
figured to successively attempt to send the PUSCH to
the base station in the subframe n+k+1 to the subframe
n+k+m on the first unlicensed carrier; and if the PUSCH
is successfully sent in any subframe, end a procedure;
or if the PUSCH is not successfully sent in any subframe,
give up sending the PUSCH to the base station.
[0077] The UE in this embodiment may be configured
to execute the method in Embodiment 3. Specific imple-
mentations and technical effects are similar, and details
are not described herein.
[0078] A person of ordinary skill in the art may under-
stand that all or some of the steps of the method embod-
iments may be implemented by a program instructing
relevant hardware. The program may be stored in a com-
puter readable storage medium. When the program runs,
the steps of the method embodiments are performed.
The foregoing storage medium includes: any medium
that can store program code, such as a ROM, a RAM, a
magnetic disk, or an optical disc.
[0079] Finally, it should be noted that the foregoing em-
bodiments are merely intended for describing the tech-
nical solutions of the present invention, but not for limiting
the present invention. Although the present invention is
described in detail with reference to the foregoing em-
bodiments, a person of ordinary skill in the art should
understand that he may still make modifications to the
technical solutions described in the foregoing embodi-
ments or make equivalent replacements to some or all
technical features thereof, without departing from the
scope of the technical solutions of the embodiments of
the present invention.

Claims

1. A method for transmitting a physical uplink shared
channel PUSCH in a licensed-assisted access using
Long Term Evolution LAA-LTE system, comprising:

determining, by UE, an alternate carrier when a
first unlicensed carrier is unavailable in a sub-
frame n+k, and sending, by the UE, the PUSCH
to the base station by using the alternate carrier,
wherein
n is a sequence number of a subframe in which
the UE receives an uplink grant message sent
by the base station, n is 0 or a positive integer,
n+k is a sequence number of a subframe in
which the UE determines, according to the up-
link grant message, to send the PUSCH on the
first unlicensed carrier, and k is a positive inte-
ger.

2. The method according to claim 1, wherein the deter-
mining, by UE, an alternate carrier comprises:

when the PUSCH comprises uplink control in-
formation UCI, and a licensed carrier is available
in the subframe n+k, determining, by the UE, the
licensed carrier as the alternate carrier; and
the sending, by the UE, the PUSCH to the base
station by using the alternate carrier comprises:
sending, by the UE, the PUSCH to the base sta-
tion in the subframe n+k by using the licensed
carrier.

3. The method according to claim 1, wherein the deter-
mining, by UE, an alternate carrier comprises:
when the PUSCH comprises the UCI, and the li-
censed carrier is unavailable in the subframe n+k,
or when the PUSCH comprises no UCI, determining,
by the UE, the alternate carrier from an unlicensed
carrier that is allowed to use.

4. The method according to claim 3, wherein the deter-
mining, by the UE, the alternate carrier from an un-
licensed carrier that is allowed to use comprises:

determining, by the UE, a second unlicensed
carrier available in the subframe n+k as the al-
ternate carrier; and
the sending, by the UE, the PUSCH to the base
station by using the alternate carrier comprises:
sending, by the UE, the PUSCH to the base sta-
tion in the subframe n+k by using the second
unlicensed carrier.

5. The method according to claim 3, wherein the deter-
mining, by the UE, the alternate carrier from an un-
licensed carrier that is allowed to use comprises:

determining, by the UE, the first unlicensed car-
rier as the alternate carrier; and
the sending, by the UE, the PUSCH to the base
station by using the alternate carrier comprises:
sending, by the UE, the PUSCH to the base sta-
tion in any one of a subframe n+k+1 to a sub-
frame n+k+m by using the first unlicensed car-
rier, wherein m is a largest delay window, and
m is a positive integer greater than or equal to 2.

6. The method according to any one of claims 1 to 5,
wherein the sending, by the UE, the PUSCH to the
base station in any one of a subframe n+k+1 to a
subframe n+k+m by using the first unlicensed carrier
comprises:
successively attempting, by the UE, to send the
PUSCH to the base station in the subframe n+k+1
to the subframe n+k+m on the first unlicensed car-
rier; and if the PUSCH is successfully sent in any
subframe, ending a procedure; or if the PUSCH is
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not successfully sent in any subframe, giving up, by
the UE, sending the PUSCH to the base station.

7. The method according to any one of claims 1 to 6,
wherein the largest delay window m is configured by
the base station.

8. A method for transmitting a physical uplink shared
channel PUSCH in a licensed-assisted access using
Long Term Evolution LAA-LTE system, comprising:

when a first unlicensed carrier is unavailable in
a subframe n+k, sending, by user equipment
UE, the PUSCH to the base station in any one
of a subframe n+k+1 to a subframe n+k+m by
using the first unlicensed carrier, wherein
n is a sequence number of a subframe in which
the UE receives an uplink grant message sent
by the base station, n is 0 or a positive integer,
n+k is a sequence number of a subframe in
which the UE determines, according to the up-
link grant message, to send the PUSCH on the
first unlicensed carrier, k is a positive integer, m
is a largest delay window, and m is a positive
integer greater than or equal to 2.

9. The method according to claim 8, wherein the send-
ing, by UE, the PUSCH to the base station in any
one of a subframe n+k+1 to a subframe n+k+m by
using the first unlicensed carrier comprises:
successively attempting, by the UE, to send the
PUSCH to the base station in the subframe n+k+1
to the subframe n+k+m on the first unlicensed car-
rier; and if the PUSCH is successfully sent in any
subframe, ending a procedure; or if the PUSCH is
not successfully sent in any subframe, giving up, by
the UE, sending the PUSCH to the base station.

10. The method according to claim 8 or 9, wherein the
largest delay window m is configured by the base
station.

11. User equipment UE, comprising:

a determining module, configured to determine
an alternate carrier when a first unlicensed car-
rier is unavailable in a subframe n+k; and
a sending module, configured to send a physical
uplink shared channel PUSCH to the base sta-
tion by using the alternate carrier, wherein
n is a sequence number of a subframe in which
the UE receives an uplink grant message sent
by the base station, n is 0 or a positive integer,
n+k is a sequence number of a subframe in
which the UE determines, according to the up-
link grant message, to send the PUSCH on the
first unlicensed carrier, and k is a positive inte-
ger.

12. The UE according to claim 11, wherein the determin-
ing module is specifically configured to:

when the PUSCH comprises uplink control in-
formation UCI, and a licensed carrier is available
in the subframe n+k, determine the licensed car-
rier as the alternate carrier; and
the sending module is specifically configured to
send the PUSCH to the base station in the sub-
frame n+k by using the licensed carrier.

13. The UE according to claim 11, wherein the determin-
ing module is specifically configured to:
when the PUSCH comprises the UCI, and the li-
censed carrier is unavailable in the subframe n+k,
or when the PUSCH comprises no UCI, determine
the alternate carrier from an unlicensed carrier that
is allowed to use.

14. The UE according to claim 13, wherein the determin-
ing module is specifically configured to determine a
second unlicensed carrier available in the subframe
n+k as the alternate carrier; and
the sending module is specifically configured to send
the PUSCH to the base station in the subframe n+k
by using the second unlicensed carrier.

15. The UE according to claim 13, wherein the determin-
ing module is specifically configured to determine
the first unlicensed carrier as the alternate carrier;
and
the sending module is specifically configured to send
the PUSCH to the base station in any one of a sub
frame n+k+1 to a subframe n+k+m by using the first
unlicensed carrier, wherein m is a largest delay win-
dow, and m is a positive integer greater than or equal
to 2.

16. The UE according to any one of claims 11 to 15,
wherein the sending module is specifically config-
ured to:
successively attempt to send the PUSCH to the base
station in the subframe n+k+1 to the subframe
n+k+m on the first unlicensed carrier; and if the
PUSCH is successfully sent in any subframe, end a
procedure; or if the PUSCH is not successfully sent
in any subframe, give up sending the PUSCH to the
base station.

17. The UE according to any one of claims 11 to 16,
wherein the largest delay window m is configured by
the base station.

18. User equipment UE, comprising:

a determining module, configured to determine
whether a first unlicensed carrier is available in
a subframe n+k; and
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a sending module, configured to: when the de-
termining module determines that the first unli-
censed carrier is unavailable in the subframe
n+k, send a physical uplink shared channel
PUSCH to the base station in any one of a sub-
frame n+k+1 to a subframe n+k+m by using the
first unlicensed carrier, wherein
n is a sequence number of a subframe in which
the UE receives an uplink grant message sent
by the base station, n is 0 or a positive integer,
n+k is a sequence number of a subframe in
which the UE determines, according to the up-
link grant message, to send the PUSCH on the
first unlicensed carrier, k is a positive integer, m
is a largest delay window, and m is a positive
integer greater than or equal to 2.

19. The UE according to claim 18, wherein the sending
module is specifically configured to:
successively attempt to send the PUSCH to the base
station in the subframe n+k+1 to the subframe
n+k+m on the first unlicensed carrier; and if the
PUSCH is successfully sent in any subframe, end a
procedure; or if the PUSCH is not successfully sent
in any subframe, give up sending the PUSCH to the
base station.

20. The UE according to claim 18 or 19, wherein the
largest delay window m is configured by the base
station.

21. User equipment UE, comprising a processor, a
memory, a transmitter, a receiver, and a system bus,
wherein the memory, the transmitter, the receiver,
and the processor are connected and implement mu-
tual communication by using the system bus; the
memory is configured to store a computer execution
instruction;
the receiver is configured to receive an uplink grant
message sent by a base station;
the processor is configured to determine an alternate
carrier when a first unlicensed carrier is unavailable
in a subframe n+k; and
the transmitter is configured to send a physical uplink
shared channel PUSCH to the base station by using
the alternate carrier, wherein
n is a sequence number of a subframe in which the
UE receives the uplink grant message sent by the
base station, n is 0 or a positive integer, n+k is a
sequence number of a subframe in which the UE
determines, according to the uplink grant message,
to send the PUSCH on the first unlicensed carrier,
and k is a positive integer.

22. The UE according to claim 21, wherein the processor
is specifically configured to:

when the PUSCH comprises uplink control in-

formation UCI, and a licensed carrier is available
in the subframe n+k, determine the licensed car-
rier as the alternate carrier; and
the transmitter is specifically configured to send
the PUSCH to the base station in the subframe
n+k by using the licensed carrier.

23. The UE according to claim 21, wherein the processor
is specifically configured to:
when the PUSCH comprises the UCI, and the li-
censed carrier is unavailable in the subframe n+k,
or when the PUSCH comprises no UCI, determine
the alternate carrier from an unlicensed carrier that
is allowed to use.

24. The UE according to claim 23, wherein the processor
is specifically configured to:

determine a second unlicensed carrier available
in the subframe n+k as the alternate carrier; and
the transmitter is specifically configured to send
the PUSCH to the base station in the subframe
n+k by using the second unlicensed carrier.

25. The UE according to claim 23, wherein the processor
is specifically configured to:

determine the first unlicensed carrier as the al-
ternate carrier; and
the transmitter is specifically configured to send
the PUSCH to the base station in any one of a
subframe n+k+1 to a subframe n+k+m by using
the first unlicensed carrier, wherein m is a largest
delay window, and m is a positive integer greater
than or equal to 2.

26. The UE according to any one of claims 21 to 25,
wherein the transmitter is specifically configured to:
successively attempt to send the PUSCH to the base
station in the subframe n+k+1 to the subframe
n+k+m on the first unlicensed carrier; and if the
PUSCH is successfully sent in any subframe, end a
procedure; or if the PUSCH is not successfully sent
in any subframe, give up sending the PUSCH to the
base station.

27. The UE according to any one of claims 21 to 26,
wherein the largest delay window m is configured by
the base station.

28. User equipment UE, comprising a processor, a
memory, a transmitter, a receiver, and a system bus,
wherein the memory, the transmitter, the receiver,
and the processor are connected and implement mu-
tual communication by using the system bus; the
memory is configured to store a computer execution
instruction;
the receiver is configured to receive an uplink grant
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message sent by a base station;
the processor is configured to determine whether a
first unlicensed carrier is available in a subframe n+k;
and
the transmitter is configured to: when the first unli-
censed carrier is unavailable in the subframe n+k,
send a physical uplink shared channel PUSCH to
the base station in any one of a subframe n+k+1 to
a subframe n+k+m by using the first unlicensed car-
rier, wherein
n is a sequence number of a subframe in which the
UE receives the uplink grant message sent by the
base station, n is 0 or a positive integer, n+k is a
sequence number of a subframe in which the UE
determines, according to the uplink grant message,
to send the PUSCH on the first unlicensed carrier, k
is a positive integer, m is a largest delay window,
and m is a positive integer greater than or equal to 2.

29. The UE according to claim 28, wherein the transmit-
ter is specifically configured to:
successively attempt to send the PUSCH to the base
station in the subframe n+k+1 to the subframe
n+k+m on the first unlicensed carrier; and if the
PUSCH is successfully sent in any subframe, end a
procedure; or if the PUSCH is not successfully sent
in any subframe, give up sending the PUSCH to the
base station.

30. The UE according to claim 28 or 29, wherein the
largest delay window m is configured by the base
station.
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