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(57) Provided are a method, an apparatus and a sys-
tem for transmitting uplink information, and a storage me-
dium. The method includes: determining an uplink trans-
mitting antenna for transmitting first uplink information
and second uplink information on a same subframe,
where the first uplink information includes an uplink

sounding reference signal, and the second uplink infor-
mation includes at least one of: an uplink traffic channel
signal or an uplink control channel signal; and transmit-
ting the first uplink information and the second uplink in-
formation through the determined uplink transmitting an-
tenna.
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Description

CROSS-REFERENCES TO RELATED APPLICA-
TIONS

[0001] This application claims priority to a Chinese pat-
ent application No. 201710672149.8 filed on August 8,
2017, disclosure of which is incorporated herein by ref-
erence in its entirety.

TECHNICAL FIELD

[0002] The present application relates to the field of
telecommunications and, in particular, to a method, an
apparatus and a system for transmitting uplink informa-
tion, and a storage medium.

BACKGROUND

[0003] A multi-antenna wireless transmission technol-
ogy is the key of a 4G system and is also one of the key
technologies in 5G The multi-antenna wireless transmis-
sion technology is a very effective means to solve the
problem of throughput. The application of the multi-an-
tenna wireless transmission technology can improve a
space resource utilization rate, spectrum efficiency, cus-
tomer experience and system capacity.
[0004] Among uplink multi-antenna wireless transmis-
sion technologies, an antenna in-turn transmitting tech-
nology, as an important technology to improve uplink and
downlink performance, has received more and more at-
tention in the existing LTE communication field. An an-
tenna in-turn transmitting manner for an uplink traffic
channel and an antenna in-turn transmitting method for
an uplink sounding reference signal (SRS) have been
clearly specified in the existing art. However, for a same
subframe, related transmission methods have the prob-
abilistic problem of inconsistent uplink transmitting an-
tennas of the SRS, the uplink traffic channel and/or an
uplink control channel, which increases terminal costs,
increases wireless link demodulation complexity, and
cannot ensure real-time link processing.
[0005] No effective solution has yet been proposed for
the above-mentioned problem in the related art.

SUMMARY

[0006] Embodiments of the present application provide
a method, apparatus and system for transmitting uplink
information, and a storage medium, to solve at least the
problem in the related art of inconsistent uplink transmit-
ting antennas of the uplink information for a same sub-
frame.
[0007] An embodiment of the present application pro-
vides a first method for transmitting uplink information.
The method includes: determining an uplink transmitting
antenna for transmitting first uplink information and sec-
ond uplink information on a same subframe, where the

first uplink information includes an SRS, and the second
uplink information includes at least one of: an uplink traffic
channel signal or an uplink control channel signal; and
transmitting the first uplink information and the second
uplink information through the determined uplink trans-
mitting antenna.
[0008] Another embodiment of the present application
further provides a second method for transmitting uplink
information. The method includes: determining an uplink
transmitting antenna for a user equipment (UE) to trans-
mit first uplink information and second uplink information
on a same subframe, and indicating the determined up-
link transmitting antenna to the UE; or delivering refer-
ence information to the UE through multiple antennas,
where the reference information is used by the UE to
select from the multiple antennas the uplink transmitting
antenna for transmitting the first uplink information and
the second uplink information. The first uplink information
includes an SRS, and the second uplink information in-
cludes at least one of: an uplink traffic channel signal or
an uplink control channel signal.
[0009] An embodiment of the present application pro-
vides a first apparatus for transmitting uplink information.
The apparatus includes a first determining module and
a transmitting module. The first determining module is
configured to determine an uplink transmitting antenna
for transmitting first uplink information and second uplink
information on a same subframe, where the first uplink
information includes an SRS, and the second uplink in-
formation includes at least one of: an uplink traffic chan-
nel signal or an uplink control channel signal. The trans-
mitting module is configured to transmit the first uplink
information and the second uplink information through
the determined uplink transmitting antenna.
[0010] An embodiment of the present application fur-
ther provides a second apparatus for transmitting uplink
information. The apparatus includes a second determin-
ing module or a delivering module. The second deter-
mining module is configured to determine an uplink trans-
mitting antenna for a user equipment (UE) to transmit
first uplink information and second uplink information on
a same subframe, and indicate the determined uplink
transmitting antenna to the UE. Alternatively, the deliv-
ering module is configured to deliver reference informa-
tion to the UE through multiple antennas, where the ref-
erence information is used by the UE to select from the
multiple antennas the uplink transmitting antenna for
transmitting the first uplink information and the second
uplink information. The first uplink information includes
an SRS, and the second uplink information includes at
least one of: an uplink traffic channel signal or an uplink
control channel signal.
[0011] An embodiment of the present application pro-
vides a system for transmitting uplink information. The
system includes a user equipment (UE) and a wireless
access system device. The UE includes a first processor
which is configured to perform the first method for trans-
mitting uplink information according to any one of the
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embodiments described above. The wireless access
system device includes a second processor which is con-
figured to perform the second method for transmitting
uplink information according to any one of the embodi-
ments described above.
[0012] An embodiment of the present application pro-
vides a storage medium. The storage medium includes
stored programs, where the programs, when executed,
perform the method according to any one of the embod-
iments described above.
[0013] According to the present application, the deter-
mined uplink transmitting antenna may be used for trans-
mitting the first uplink information and the second uplink
information, ensuring consistency of the uplink transmit-
ting antennas of the above-mentioned information for the
same subframe. Therefore, the present application can
solve the problem in the related art of increased terminal
costs, high wireless link demodulation complexity, and
an inability to ensure real-time link processing due to the
inconsistent uplink transmitting antennas of the uplink
information for the same subframe, and achieve the ef-
fects of avoiding the increase of terminal costs, reducing
the wireless link demodulation complexity, and ensuring
the real-time link processing.

BRIEF DESCRIPTION OF DRAWINGS

[0014] The drawings described herein are used to pro-
vide a further understanding of the present application
and form a part of the present application. The exemplary
embodiments and descriptions thereof in the present ap-
plication are used to explain the present application and
not to limit the present application in any improper way.
In the drawings:

FIG. 1 is a block diagram of hardware of a mobile
terminal for a method for transmitting uplink informa-
tion according to an embodiment of the present ap-
plication;

FIG. 2 is a flowchart of a first method for transmitting
uplink information according to an embodiment of
the present application;

FIG. 3 is a flowchart of a second method for trans-
mitting uplink information according to an embodi-
ment of the present application;

FIG. 4 is a diagram of a hardware environment ac-
cording to an embodiment of the present application;

FIG. 5 is a flowchart of a closed-loop antenna in-turn
transmitting technology according to an embodiment
of the present application;

FIG. 6 is a flowchart of an open-loop antenna in-turn
transmitting technology according to an embodiment
of the present application;

FIG. 7 is a block diagram of a first apparatus for trans-
mitting uplink information according to an embodi-
ment of the present application; and

FIG. 8 is a block diagram of a second apparatus for
transmitting uplink information according to an em-
bodiment of the present application.

DETAILED DESCRIPTION

[0015] The present application will be described here-
inafter in detail with reference to the drawings and in con-
junction with embodiments. It is to be noted that if not in
collision, the embodiments and features therein in the
present application may be combined with each other.
[0016] It is to be noted that the terms "first", "second"
and the like in the description, claims and drawings of
the present application are used to distinguish between
similar objects and are not necessarily used to describe
a particular order or sequence.
[0017] Due to the problem in the related art of incon-
sistent uplink transmitting antennas of uplink information
for a same subframe, a new technology needs to be found
to solve the problem that multiple pieces of information
are transmitted through inconsistent uplink transmitting
antennas on the same subframe without affecting the
improvement of uplink and downlink performance, to re-
duce uplink transmitting complexity of a terminal’s infor-
mation, and to improve the feasibility of the terminal to
implement an antenna in-turn transmitting technology.
How to implement consistent uplink transmitting anten-
nas is described below.

Embodiment 1

[0018] A method embodiment provided by embodi-
ment 1 of the present application may be executed in a
mobile terminal, a computer terminal or other similar
computing apparatuses. Taking the method embodiment
to be executed in the mobile terminal as an example,
FIG. 1 is a block diagram of hardware of a mobile terminal
for a method for transmitting uplink information according
to an embodiment of the present application. As shown
in FIG. 1, a mobile terminal 10 may include one or more
(only one is shown in FIG. 1) processors 102 (the proc-
essor 102 may include, but is not limited to, a processing
apparatus such as a microcontroller unit (MCU) and a
field programmable gate array (FPGA)), a memory 104
used for storing data, and a transmission apparatus 106
used for implementing a communication function. It may
be understood by those skilled in the art that the structure
shown in FIG. 1 is only illustrative, and not intended to
limit the structure of the electronic apparatus described
above. For example, the mobile terminal 10 may further
include more or fewer components than the components
shown in FIG. 1, or may have a configuration different
from the configuration shown in FIG. 1.
[0019] The memory 104 may be used for storing soft-
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ware programs and modules of application software,
such as program instructions/modules corresponding to
the method for transmitting uplink information in the em-
bodiments of the present application. The processor 102
executes the software programs and modules stored in
the memory 104 so as to perform various function appli-
cations and data processing, that is, to implement the
method described above. The memory 104 may include
a high-speed random access memory, or may further
include a nonvolatile memory such as one or more mag-
netic storage apparatuses, flash memories or other non-
volatile solid-state memories. In some examples, the
memory 104 may further include memories that are re-
motely disposed with respect to the processor 102.
These remote memories may be connected to the mobile
terminal 10 via a network. Examples of the above network
include, but are not limited to, the Internet, an intranet, a
local area network, a mobile communication network and
a combination thereof.
[0020] The transmission apparatus 106 is configured
to receive or transmit data via a network. Specific exam-
ples of the above network may include a wireless network
provided by a communication provider of the mobile ter-
minal 10. In one example, the transmission apparatus
106 includes a network interface controller (NIC), which
may be connected to other network devices via a base
station, thereby communicating with the Internet. In one
example, the transmission apparatus 106 may be a radio
frequency (RF) module, which is configured to commu-
nicate with the Internet in a wireless way.
[0021] The embodiment provides a method for trans-
mitting uplink information, which is executed in the mobile
terminal described above. FIG. 2 is a flowchart of a first
method for transmitting uplink information according to
an embodiment of the present application. As shown in
FIG. 2, the method includes steps described below.
[0022] In step S202, an uplink transmitting antenna is
determined for transmitting first uplink information and
second uplink information on a same subframe, where
the first uplink information includes an SRS, and the sec-
ond uplink information includes at least one of: an uplink
traffic channel signal or an uplink control channel signal.
[0023] In step S204, the first uplink information and the
second uplink information are transmitted through the
determined uplink transmitting antenna.
[0024] The operations described above may be per-
formed by a user equipment (UE). The determined uplink
transmitting antenna may be used for transmitting the
first uplink information and the second uplink information,
that is to say, the first uplink information and the second
uplink information are transmitted through a same uplink
transmitting antenna.
[0025] According to the above embodiment, the deter-
mined uplink transmitting antenna may be used for trans-
mitting the first uplink information and the second uplink
information, ensuring consistency of the uplink transmit-
ting antennas of the above-mentioned information for the
same subframe. Therefore, the method can solve the

problem in the related art of increased terminal costs,
high wireless link demodulation complexity, and an ina-
bility to ensure real-time link processing due to inconsist-
ent uplink transmitting antennas of the uplink information
for the same subframe, and achieve the effects of avoid-
ing the increase of terminal costs, reducing the wireless
link demodulation complexity, and ensuring the real-time
link processing.
[0026] In an optional embodiment, the step of deter-
mining the uplink transmitting antenna for transmitting
the first uplink information and the second uplink infor-
mation on the same subframe includes steps described
below. The first uplink information is transmitted in turn
through multiple antennas to a wireless access system
device. A first indication message is received from the
wireless access system device, where the first indication
message is used for indicating from the multiple antennas
an antenna for transmitting the second uplink informa-
tion, and the indicated antenna is determined by the wire-
less access system device according to the first uplink
information which is transmitted in turn through the mul-
tiple antennas. The antenna indicated by the first indica-
tion message is determined to be the uplink transmitting
antenna. In the embodiment, a closed-loop antenna se-
lection manner may be used, that is, a wireless access
device selects the uplink transmitting antenna for trans-
mitting the uplink information. After the uplink transmitting
antenna is selected, the UE is notified. The wireless ac-
cess system device is a device for receiving the uplink
information, and may be, but is not limited to, a base
station.
[0027] In an optional embodiment, the step of receiving
the first indication message from the wireless access sys-
tem device includes receiving the first indication mes-
sage notified by the wireless access system device
through downlink control information (DCI). That is to say,
the wireless access system device may notify the UE of
the specific uplink transmitting antenna through the DCI.
Of course, the wireless access system device may also
notify the UE in other manners.
[0028] In an optional embodiment, after the first uplink
information is transmitted in turn through the multiple an-
tennas to the wireless access system device, the method
further includes receiving a second indication message
from the wireless access system device, and terminating,
according to the second indication message, transmitting
the first uplink information in turn through the multiple
antennas to the wireless access system device. In the
embodiment, when determining on the same subframe
that a signal received through a certain antenna is always
higher than those received through other antennas, the
wireless access system device may notify the UE to enter
a state of being disabled from multi-antenna in-turn trans-
mitting. Optionally, the wireless access system device
may notify the UE through higher-layer configuration in-
formation that antenna in-turn transmitting is disabled.
The in-turn transmitting of the first uplink information is
terminated, and antenna selection and transmitting func-
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tions corresponding to the second uplink information are
terminated.
[0029] In an optional embodiment, the step of deter-
mining the uplink transmitting antenna for transmitting
the first uplink information and the second uplink infor-
mation on the same subframe includes receiving refer-
ence information from the wireless access system device
through the multiple antennas, and determining, accord-
ing to the reference information, the uplink transmitting
antenna from the multiple antennas. In the embodiment,
an open-loop antenna selection manner is used, and
mainly the UE autonomously selects the antenna.
[0030] In an optional embodiment, the reference infor-
mation includes at least one of reference signal informa-
tion or traffic channel information. It is to be noted that
the above-mentioned reference information is only sev-
eral preferred embodiments, and in practical applica-
tions, other reference information may also be used.
[0031] In an optional embodiment, the step of deter-
mining, according to the reference information, the uplink
transmitting antenna from the multiple antennas includes
selecting, according to reception qualities of the refer-
ence information received through the multiple antennas,
the uplink transmitting antenna from the multiple anten-
nas.
[0032] In an optional embodiment, after the reference
information is received from the wireless access system
device through the multiple antennas, the method further
includes in response to determining that a reception qual-
ity of the reference information received through a first
antenna among the multiple antennas is higher than re-
ception qualities of the reference information received
through other antennas among the multiple antennas,
terminating a process of selecting the uplink transmitting
antenna from the multiple antennas, and determining the
first antenna to be the uplink transmitting antenna. That
is to say, in the embodiment, when a quality of a signal
received by the UE through a certain antenna is always
higher than those of the signal received by the UE through
other antennas, the UE terminates a measurement for
antenna selection for the first uplink information and the
second uplink information, and all the uplink information
is only transmitted through an antenna with the highest
received signal strength.
[0033] In an optional embodiment, after the process of
selecting the uplink transmitting antenna from the multi-
ple antennas is terminated, the method further includes:
in response to determining that a reception quality of ref-
erence information received through a second antenna
among the multiple antennas is higher than the reception
quality of the reference information received through the
first antenna among the multiple antennas, restarting the
process of selecting the uplink transmitting antenna from
the multiple antennas. In the embodiment, after the UE
terminates the antenna in-turn transmitting, the UE will
periodically detect or be triggered by an event to detect
signal qualities of the antennas, and when detecting that
a signal quality of a current selected antenna is inferior

to signal qualities of other antennas, the UE starts meas-
uring downlink reference information for the antenna in-
turn transmitting and enters an antenna in-turn transmit-
ting mode.
[0034] In an optional embodiment, the reception qual-
ity includes at least one of a received signal strength, a
signal-to-noise ratio or a path loss.
[0035] In an optional embodiment, the wireless access
system device and the UE may negotiate a transmitting
principle for the uplink information, and the uplink infor-
mation, when being transmitted, may be transmitted ac-
cording to the negotiated principle. Optionally, the step
of transmitting the first uplink information and the second
uplink information through the determined uplink trans-
mitting antenna includes transmitting the first uplink in-
formation and the second uplink information according
to the transmitting principle pre-negotiated with the wire-
less access system device. The transmitting principle in-
cludes one of: in response to determining that the first
uplink information and the second uplink information use
a same uplink transmitting antenna on the same sub-
frame, transmitting the first uplink information and the
second uplink information on the same subframe; or in
response to determining that the first uplink information
and the second uplink information use different uplink
transmitting antennas on the same subframe, performing
one of the following transmitting manners: using the up-
link transmitting antenna of the second uplink information
as the uplink transmitting antenna of the first uplink in-
formation, using the uplink transmitting antenna of the
first uplink information as the uplink transmitting antenna
of the second uplink information, abandoning transmit-
ting the first uplink information on the subframe, or aban-
doning transmitting the second uplink information on the
subframe.

Embodiment 2

[0036] An embodiment further provides a method for
transmitting uplink information. FIG. 3 is a flowchart of a
second method for transmitting uplink information ac-
cording to the embodiment of the present application. As
shown in FIG. 3, the method includes a step described
below.
[0037] In step S302, an uplink transmitting antenna is
determined for a user equipment (UE) to transmit first
uplink information and second uplink information on a
same subframe, and the determined uplink transmitting
antenna is indicated to the UE; or reference information
is delivered to the UE through multiple antennas, where
the reference information is used by the UE to select from
the multiple antennas the uplink transmitting antenna for
transmitting the first uplink information and the second
uplink information.
[0038] The first uplink information includes an SRS,
and the second uplink information includes at least one
of: an uplink traffic channel signal or an uplink control
channel signal.
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[0039] The operations described above may be per-
formed by a wireless access system device (for example,
a base station). The present application is described be-
low by using the wireless access system device as an
example. The determined uplink transmitting antenna
may be used for transmitting the first uplink information
and the second uplink information.
[0040] According to the above embodiment, the deter-
mined uplink transmitting antenna may be used for trans-
mitting the first uplink information and the second uplink
information, ensuring consistency of the uplink transmit-
ting antennas of the above-mentioned information for the
same subframe. Therefore, the method can solve the
problem in the related art of increased terminal costs,
high wireless link demodulation complexity, and an ina-
bility to ensure real-time link processing due to inconsist-
ent uplink transmitting antennas of the uplink information
for the same subframe, and achieve the effects of avoid-
ing the increase of terminal costs, reducing the wireless
link demodulation complexity, and ensuring the real-time
link processing.
[0041] In an optional embodiment, the step of deter-
mining the uplink transmitting antenna for the UE to trans-
mit the first uplink information and the second uplink in-
formation on the same subframe includes receiving the
first uplink information transmitted by the UE in turn
through the multiple antennas, determining, according to
the received first uplink information, an antenna for the
UE to transmit the second uplink information from the
multiple antennas, and determining the antenna for the
UE to transmit the second uplink information to be the
uplink transmitting antenna. In the embodiment, a closed-
loop antenna selection manner may be used, that is, a
wireless access device selects the uplink transmitting an-
tenna for transmitting the uplink information. After the
uplink transmitting antenna is selected, the UE is notified.
[0042] In an optional embodiment, the step of deter-
mining, according to the received first uplink information,
the antenna for the UE to transmit the second uplink in-
formation from the multiple antennas includes determin-
ing from the multiple antennas an antenna, through which
the first uplink information transmitted by the UE has a
highest signal strength, to be the antenna for transmitting
the second uplink information. That is to say, the wireless
access system device determines strength of a signal
transmitted by the UE through different antennas, and
selects an antenna with the highest signal strength as
the uplink transmitting antenna.
[0043] In an optional embodiment, the step of indicat-
ing the determined uplink transmitting antenna to the UE
includes: transmitting a first indication message to the
UE through downlink control information (DCI). The first
indication message is used for indicating the uplink trans-
mitting antenna. That is to say, the wireless access sys-
tem device may notify the UE of the specific uplink trans-
mitting antenna through the DCI. Of course, the wireless
access system device may also notify the UE in other
manners.

[0044] In an optional embodiment, after the step of re-
ceiving the first uplink information transmitted by the UE
in turn through the multiple antennas, the method further
includes: in response to determining that a reception
quality of the first uplink information received through a
third antenna among the multiple antennas is higher than
reception qualities of the first uplink information received
through other antennas among the multiple antennas,
transmitting a second indication message to the UE. The
second indication message is used for instructing the UE
to terminate transmitting the first uplink information in turn
through the multiple antennas to the wireless access sys-
tem device. In the embodiment, when determining on the
same subframe that a signal received through a certain
antenna is always higher than those received through
other antennas, the wireless access system device may
notify the UE to enter a state of being disabled from multi-
antenna in-turn transmitting. Optionally, the wireless ac-
cess system device may notify the UE through higher-
layer configuration information that antenna in-turn trans-
mitting is disabled. The in-turn transmitting of the first
uplink information is terminated, and antenna selection
and transmitting functions corresponding to the second
uplink information are terminated.
[0045] In an optional embodiment, the reference infor-
mation includes at least one of reference signal informa-
tion or traffic channel information.
[0046] In an optional embodiment, the method further
includes pre-negotiating a transmitting principle for trans-
mitting the uplink information with the UE. The transmit-
ting principle includes one of: in response to determining
that the first uplink information and the second uplink
information use a same uplink transmitting antenna on
the same subframe, transmitting the first uplink informa-
tion and the second uplink information on the same sub-
frame; or in response to determining that the first uplink
information and the second uplink information use differ-
ent uplink transmitting antennas on the same subframe,
performing one of the following transmitting manners: us-
ing the uplink transmitting antenna of the second uplink
information as the uplink transmitting antenna of the first
uplink information, using the uplink transmitting antenna
of the first uplink information as the uplink transmitting
antenna of the second uplink information, abandoning
transmitting the first uplink information on the subframe,
or abandoning transmitting the second uplink information
on the subframe.
[0047] To sum up, in the present application, two
schemes for selecting the uplink transmitting antenna are
mainly used. In a first scheme, the wireless access sys-
tem device configures by a higher layer through radio
resource control (RRC) that uplink antenna in-turn trans-
mitting is enabled and a capability to control closed-loop
antenna selection is enabled and notifies the UE of a
message about this. When the antenna selection is per-
formed for uplink transmitting, the wireless access sys-
tem device (for example, the base station) determines
and selects an uplink antenna position for the uplink
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transmitting and notifies the UE that the UE performs the
determination of the wireless access system device. In
a second scheme, the UE receives the message that the
higher layer configures that the uplink antenna in-turn
transmitting is enabled and a capability to control open-
loop antenna selection is enabled. When an antenna po-
sition of an uplink wireless link is selected, the UE auton-
omously selects the antenna.
[0048] The first scheme is a closed-loop method, and
the uplink transmitting antenna of the UE is provided by
the wireless access system device. The second scheme
is an open-loop method, and the UE autonomously se-
lects the antenna. Compared with the closed-loop meth-
od, the open-loop method in which the UE selects the
uplink transmitting antenna has greater flexibility. The
two schemes separately provide solutions to the problem
of inconsistent uplink transmitting antennas of the uplink
information on the same subframe, and can both reduce
costs for implementing the antenna in-turn transmitting
technology of the terminal. Meanwhile, the uplink trans-
mitting antennas on the same subframe are limited to the
same antenna, thereby reducing processing costs for the
base station to receive data.
[0049] The present application is described below in
conjunction with specific embodiments. (In the following
embodiments, the base station is used as an example of
the wireless access system device for description, and
the uplink traffic channel signal/the uplink control channel
signal appears as a whole and means the uplink traffic
channel signal and/or the uplink control channel signal).

Specific embodiment 1

[0050] An application premise of this scheme is that a
higher layer configures that an uplink antenna in-turn
transmitting switch is enabled and a closed-loop antenna
selection switch is enabled, and information about this is
transmitted to a UE. When an uplink antenna is selected,
a base station determines the uplink antenna for uplink
transmitting, and the UE performs the base station’s de-
termination.
[0051] It is assumed here that the UE has two anten-
nas.

1. After receiving a closed-loop antenna transmitting
instruction, the UE performs uplink transmitting of an
SRS in a manner specified in the 36.213 protocol.

2. The base station receives SRS information trans-
mitted by the UE. The UE transmits the SRS infor-
mation in the uplink at different time points through
antenna0 and antenna1. After receiving the SRS in-
formation, the base station determines strength of a
signal transmitted in the uplink through two antennas
within a time window T0.
Assuming that the signal is received N times through
antenna0 and is received M times through antenna1
within the time window T0, the base station averages

the strength of the signal received N times through
antenna0 to obtain SRS received power 0
(SRSRP0), averages the strength of the signal re-
ceived M times through antenna1 to obtain SRSRP1,
and determines sizes of SRSRP0 and SRSRP1,
where an antenna with a larger value is an antenna
with higher signal strength.
T0 is an integer greater than 0. The base station
selects the antenna with the higher signal strength
and notifies the UE of the corresponding information
about a data transmitting antenna. For example, the
base station may notify the UE of information about
the uplink transmitting antenna by an antenna selec-
tion information field in DCI. Assuming that a length
of the antenna selection field is 1 bit, 0 means
antenna0, and 1 means antenna1.

3. If the SRS and an uplink traffic channel signal/an
uplink control channel signal (that is, the uplink traffic
channel signal and/or the uplink control channel sig-
nal) use a same uplink transmitting antenna on a
same subframe, the SRS and the uplink traffic chan-
nel signal/the uplink control channel signal are trans-
mitted on the same sub-frame.

4. If the SRS and the uplink traffic channel signal/the
uplink control channel signal use different uplink
transmitting antennas on the same subframe, the
uplink transmitting antenna of the SRS is used as
the uplink transmitting antenna of the uplink traffic
channel signal/the uplink control channel signal, or
the SRS is transmitted through the uplink transmit-
ting antenna of the uplink traffic channel signal/the
uplink control channel signal, or the UE abandons
transmitting the SRS on the subframe, or the UE
abandons transmitting the uplink traffic channel sig-
nal/the uplink control channel signal on the sub-
frame.
Different implementation scenarios of different op-
tions are described below.
The uplink transmitting of the uplink traffic channel
signal or the uplink control channel signal is per-
formed by using the uplink transmitting antenna of
the SRS. This method may be used when downlink
traffic uses a beamforming (BF) transmission tech-
nology.
The uplink transmitting antenna of the uplink traffic
channel signal/the uplink control channel signal is
used as the uplink transmitting antenna of the SRS
for the uplink transmitting of the SRS. This method
may be used when the downlink traffic does not use
the beamforming (BF) transmission technology.
The UE abandons transmitting the SRS on the sub-
frame and only transmits the uplink traffic channel
signal or the uplink control channel signal. This meth-
od is used when the downlink traffic does not use
the beamforming (BF) transmission technology, or
when the uplink traffic channel signal is guaranteed
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bit rate (GBR) traffic, or when the uplink control chan-
nel signal is periodic report information.
The UE abandons transmitting the uplink traffic
channel signal/the uplink control channel signal on
the subframe and only transmits the SRS. This meth-
od is used when the downlink traffic uses the BF
transmission technology, or when uplink traffic is
non-guaranteed bit rate (NGBR) traffic, or when the
uplink control channel signal is aperiodically report-
ed.

5. If the signal received by the base station through
one antenna is always lower than the signal received
through the other antenna within time T1, where T1
is greater than 0, the base station notifies the higher
layer of the information. The higher layer reconfig-
ures signaling to notify the UE that the antenna in-
turn transmitting is disabled. The in-turn transmitting
of the SRS is terminated, and antenna selection and
transmitting functions corresponding to the uplink
traffic channel signal/the uplink control channel sig-
nal are terminated.

[0052] For example, the base station acquires the sig-
nal strength of antenna0 and antenna1 within the time
T1, and continuously compares the strength SRSRP0i
and SRSRPli of the two antennas, where i is an integer
greater than or equal to 0. When a probability for SRSRP0
being greater than SRSRP1 is greater than 95% (the
probability may be flexibly set according to practical ap-
plication scenarios, for example, it may also be set that
the probability is greater than 90%), it may be considered
that SRSRP0 is always greater than SRSRP1. At this
time, the base station may deliver an instruction to the
UE through the higher layer, so as to terminate the an-
tenna in-turn transmitting.

Specific embodiment 2

[0053] An application premise of this scheme is that a
higher layer configures that an uplink antenna in-turn
transmitting switch is enabled and a closed-loop antenna
selection switch is enabled, and information about this is
transmitted to a UE. When an uplink antenna is selected,
a base station determines the uplink antenna for uplink
transmitting of the UE, and the UE performs the base
station’s determination.
[0054] It is assumed here that the UE has two anten-
nas.

1. After receiving a closed-loop antenna transmitting
instruction, the UE performs uplink transmitting of an
SRS in a manner specified in the 36.213 protocol.

2. The base station receives SRS information trans-
mitted in the uplink by the UE. The UE transmits the
SRS information in the uplink at different time points
through antenna0 and antenna1. After receiving the

SRS information, the base station determines
strength of a signal transmitted in the uplink through
two antennas within a time window T4.
Assuming that the signal is received N4 times
through antenna0 and is received M4 times through
antenna1 within the time window T4, the base station
filters the strength of the signal received N4 times
through antenna0 to obtain SRSRP0T4, filters the
strength of the signal received M4 times through
antenna1 to obtain SRSRP1T4, and determines siz-
es of SRSRP0T4 and SRSRP1T4, where an anten-
na with a larger value is an antenna with higher signal
strength.
T4 is an integer greater than 0. The base station
selects the antenna with the higher signal strength
and notifies the UE of the corresponding information
about a transmitting antenna of an uplink traffic chan-
nel signal/an uplink control channel signal. For ex-
ample, a group of cover codes may be designed,
and different antennas correspond to different cover
codes. The base station may notify the UE of infor-
mation about the uplink transmitting antenna through
cover code information added to cyclic redundancy
check (CRC) of DCI.

3. If the SRS and the uplink traffic channel signal/the
uplink control channel signal use a same uplink
transmitting antenna on a same subframe, the SRS
and the uplink traffic channel signal/the uplink control
channel signal are transmitted on the same sub-
frame.

4. If the SRS and the uplink traffic channel signal/the
uplink control channel signal use different uplink
transmitting antennas on the same subframe, the
uplink transmitting antenna of the SRS is used as
the uplink transmitting antenna of the uplink traffic
channel signal/the uplink control channel signal, or
the SRS is transmitted through the uplink transmit-
ting antenna of the uplink traffic channel signal/the
uplink control channel signal, or the UE abandons
transmitting the SRS on the subframe, or the UE
abandons transmitting the uplink traffic channel sig-
nal/the uplink control channel signal on the sub-
frame.
Different implementation scenarios of different op-
tions are described below.
The uplink transmitting of the uplink traffic channel
signal or the uplink control channel signal is per-
formed by using the uplink transmitting antenna of
the SRS. This method may be used when downlink
traffic uses a beamforming (BF) transmission tech-
nology.
The uplink transmitting antenna of the uplink traffic
channel signal/the uplink control channel signal is
used as the uplink transmitting antenna of the SRS
for the uplink transmitting of the SRS. This method
may be used when the downlink traffic does not use
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the beamforming (BF) transmission technology.
The UE abandons transmitting the SRS on the sub-
frame and only transmits the uplink traffic channel
signal or the uplink control channel signal. This meth-
od is used when the downlink traffic does not use
the beamforming (BF) transmission technology, or
when the uplink traffic channel signal is GBR traffic,
or when the uplink control channel signal is periodic
report information.
The UE abandons transmitting the uplink traffic
channel signal/the uplink control channel signal on
the subframe and only transmits the SRS. This meth-
od is used when the downlink traffic uses the BF
transmission technology, or when the uplink traffic
channel signal is NGBR traffic, or when the uplink
control channel signal is aperiodically reported.

5. If the signal received by the base station through
one antenna is always lower than the signal received
through the other antenna within time T5, where T5
is greater than 0, the base station notifies the higher
layer of the information. The higher layer reconfig-
ures signaling to notify the UE that the antenna in-
turn transmitting is disabled. The in-turn transmitting
of the SRS is terminated, and antenna selection and
transmitting functions corresponding to the uplink
traffic channel signal/the uplink control channel sig-
nal are terminated.

[0055] An example is provided: the base station ac-
quires the signal strength of antenna0 and antenna1 with-
in the time T5, and continuously compares the strength
SRSRP0K and SRSRP1K of the two antennas, where K
is an integer greater than or equal to 0. When a probability
for SRSRP0 being greater than SRSRP1 is greater than
95%, it may be considered that the signal on antenna0
is always higher than the signal on antenna1. At this time,
the base station may deliver an instruction to the UE
through the higher layer, so as to terminate the antenna
in-turn transmitting.

Specific embodiment 3

[0056] An application premise of this scheme is that a
higher layer configures that an uplink antenna in-turn
transmitting switch is enabled and an open-loop antenna
selection switch is enabled, and information about this is
transmitted to a UE. When an uplink antenna is selected,
a base station does not control an uplink transmitting
antenna of the UE, and the UE determines the uplink
transmitting antenna of an SRS and the uplink transmit-
ting antenna of an uplink traffic channel signal/an uplink
control channel signal.
[0057] It is assumed here that the UE has two anten-
nas.

1. The UE receives a cell-specific reference signal
(CRS), information delivered by the base station, and

determines RSRP0 and RSRP1 which are strength,
RSRP, of a signal received by the UE through
antenna0 and antenna1 within a time window T2,
where T2 is greater than 0. The UE selects an an-
tenna with higher signal strength for uplink transmit-
ting of the uplink traffic channel signal/the uplink con-
trol channel signal.
Assuming that the UE receives the CRS from the
base station N2 times through antenna0 and re-
ceives the signal from the base station M2 times
through antenna1 within the time window T2, the UE
averages the strength of the signal received N2 times
through antenna0 to obtain RSRP0T2, averages the
strength of the signal received M2 times through
antenna1 to obtain RSRP1T2, and determines sizes
of RSRP0T2 and RSRP1T2, where an antenna with
a larger value is the antenna with the higher signal
strength.

2. The UE receives the CRS delivered by the base
station, and determines RSRP0 and RSRP1 of the
signal received by the UE through antenna0 and
antenna1 within a time window T3, where T3 is great-
er than 0. The UE selects the antenna with the higher
signal strength for uplink transmitting of the SRS.
Assuming that the UE receives the CRS from the
base station N3 times through antenna0 and re-
ceives the signal from the base station M3 times
through antenna1 within the time window T3, the UE
averages the strength of the signal received N3 times
through antenna0 to obtain RSRP0T3, averages the
strength of the signal received M3 times through
antenna1 to obtain RSRP1T3, and determines sizes
of RSRP0T3 and RSRP1T3, where the antenna with
the larger value is the antenna with the higher signal
strength.

3. If the SRS and the uplink traffic channel signal/the
uplink control channel signal use a same uplink
transmitting antenna on a same subframe, the SRS
and the uplink traffic channel signal/the uplink control
channel signal are transmitted on the same sub-
frame.

4. If the SRS and the uplink traffic channel signal/the
uplink control channel signal use different uplink
transmitting antennas on the same subframe, the
uplink transmitting antenna of the uplink traffic chan-
nel signal/the uplink control channel signal is the
same as the uplink transmitting antenna of the SRS,
or the uplink transmitting antenna of the uplink traffic
channel signal/the uplink control channel signal is
used as the uplink transmitting antenna of the SRS
for the uplink transmitting of the SRS, or the UE aban-
dons transmitting the SRS on the subframe, or the
UE abandons transmitting the uplink traffic channel
signal/the uplink control channel signal on the sub-
frame.
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Different implementation scenarios of different op-
tions are described below.
The uplink transmitting of the uplink traffic channel
signal or the uplink control channel signal is per-
formed by using the uplink transmitting antenna of
the SRS. This method may be used when downlink
traffic uses a beamforming (BF) transmission tech-
nology.
The uplink transmitting antenna of the uplink traffic
channel signal/the uplink control channel signal is
used as the uplink transmitting antenna of the SRS
for the uplink transmitting of the SRS. This method
may be used when the downlink traffic does not use
the beamforming (BF) transmission technology.
The UE abandons transmitting the SRS on the sub-
frame and only transmits the uplink traffic channel
signal or the uplink control channel signal. This meth-
od is used when the downlink traffic does not use
the beamforming (BF) transmission technology, or
when uplink traffic is GBR traffic, or when the uplink
control channel signal is periodic report information.
The UE abandons transmitting the uplink traffic
channel signal/the uplink control channel signal on
the subframe and only transmits the SRS. This meth-
od is used when the downlink traffic uses the BF
transmission technology, or when the uplink traffic
channel signal is NGBR traffic, or when the uplink
control channel signal is aperiodically reported.

5. If the signal received by the UE through one an-
tenna, antenna0, is lower than the signal received
through the other antenna, antenna1, at the proba-
bility greater than 95%, the UE terminates downlink
reference information measurement for selecting the
uplink transmitting antenna of the SRS, the uplink
traffic channel signal and the uplink control channel
signal. All uplink information is only transmitted
through the antenna with the higher received signal
strength.

6. After the UE terminates antenna in-turn transmit-
ting, if the received signal strength of the other an-
tenna is greater than the received signal strength of
the current uplink transmitting antenna at the prob-
ability greater than 70% (the probability may be flex-
ibly set according to practical application scenarios,
for example, the probability may also be greater than
75%), the UE starts the downlink reference informa-
tion measurement for selecting the uplink transmit-
ting antenna of the SRS, the uplink traffic channel
signal or the uplink control channel signal, and re-
starts uplink transmitting antenna selection.

Specific embodiment 4

[0058] An application premise of this scheme is that a
higher layer configures that an uplink antenna in-turn
transmitting switch is enabled and an open-loop antenna

selection switch is enabled, and information about this is
transmitted to a UE. When an uplink antenna is selected,
a base station does not control an uplink transmitting
antenna of the UE, and the UE determines the antenna
of an SRS and the antenna of an uplink traffic channel
signal/an uplink control channel signal.
[0059] It is assumed here that the UE has two anten-
nas.

1. The UE receives traffic information delivered by
the base station, and determines strength of a traffic
signal received by the UE through antenna0 and
antenna1 within a time window T6, where T6 is great-
er than 0. The UE selects an antenna with higher
signal strength for uplink transmitting of an uplink
traffic/control signal.
Assuming that the UE receives the service signal
from the base station N6 times through antenna0
and receives the signal from the base station M6
times through antenna1 within the time window T6,
the UE averages the strength, signal to interference
plus noise ratios (SINRs), of the signal received N6
times through antenna0 to obtain SINROT6, aver-
ages the strength, SINR1, of the signal received M6
times to obtain SINR1T6, and determines sizes of
SINROT6 and SINR1T6, where an antenna with a
larger value is the antenna with the higher signal
strength.

2. The UE receives the CRS delivered by the base
station, and determines RSRP0 and RSRP1 of the
signal received by the UE through antenna0 and
antenna1 within a time window T7, where T7 is great-
er than 0. The UE selects the antenna with the higher
signal strength for uplink transmitting of the SRS.
Assuming that the UE receives the CRS from the
base station N7 times through antenna0 and re-
ceives the signal from the base station M7 times
through antenna1 within the time window T7, the UE
averages the strength of the signal received N7 times
through antenna0 to obtain RSRP0T7, averages the
strength of the signal received M7 times through
antenna1 to obtain RSRP1T7, and determines sizes
of RSRP0T7 and RSRP1T7, where the antenna with
the larger value is the antenna with the higher signal
strength.

3. If the SRS and the uplink traffic channel signal/the
uplink control channel signal use a same uplink
transmitting antenna on a same subframe, the SRS
and the uplink traffic channel signal/the uplink control
channel signal are transmitted on the same sub-
frame.

4. If the SRS and the uplink traffic channel signal/the
uplink control channel signal use different uplink
transmitting antennas on the same subframe, the
uplink transmitting antenna of the uplink traffic chan-
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nel signal/the uplink control channel signal is the
same as the uplink transmitting antenna of the SRS,
or the uplink transmitting antenna of the uplink traffic
channel signal/the uplink control channel signal is
used as the uplink transmitting antenna of the SRS
for the uplink transmitting of the SRS, or the UE aban-
dons transmitting the SRS on the subframe, or the
UE abandons transmitting the uplink traffic channel
signal/the uplink control channel signal on the sub-
frame.
Different implementation scenarios of different op-
tions are described below.
The uplink transmitting of the uplink traffic channel
signal or the uplink control channel signal is per-
formed by using the uplink transmitting antenna of
the SRS. This method may be used when downlink
traffic uses a beamforming (BF) transmission tech-
nology.
The uplink transmitting antenna of the uplink traffic
channel signal/the uplink control channel signal is
used as the uplink transmitting antenna of the SRS
for the uplink transmitting of the SRS. This method
may be used when the downlink traffic does not use
the beamforming (BF) transmission technology.
The UE abandons transmitting the SRS on the sub-
frame and only transmits the uplink traffic channel
signal or the uplink control channel signal. This meth-
od is used when the downlink traffic does not use
the beamforming (BF) transmission technology, or
when the uplink traffic channel signal is GBR traffic,
or when the uplink control channel signal is periodic
report information.
The UE abandons transmitting the uplink traffic
channel signal/the uplink control channel signal on
the subframe and only transmits the SRS. This meth-
od is used when the downlink traffic uses the BF
transmission technology, or when the uplink traffic
channel signal is NGBR traffic, or when the uplink
control channel signal is aperiodically reported.

5. If the signal received by the UE through one an-
tenna is always lower than the signal received
through the other antenna at the probability greater
than 95%, the UE terminates downlink reference in-
formation measurement for selecting the uplink
transmitting antenna of the SRS, the uplink traffic
channel signal and the uplink control channel signal.
All uplink information is only transmitted through the
antenna with the higher received signal strength.

6. After the UE terminates antenna in-turn transmit-
ting, if the received signal strength of the other an-
tenna is greater than the received signal strength of
the current uplink transmitting antenna at the prob-
ability greater than 70%, the UE starts the downlink
reference information measurement for selecting the
uplink transmitting antenna of the SRS, the uplink
traffic channel signal or the uplink control channel

signal, and restarts uplink transmitting antenna se-
lection.

Specific embodiment 5

[0060] An application premise of this scheme is that a
higher layer configures that an uplink antenna in-turn
transmitting switch is enabled and an open-loop antenna
selection switch is enabled, and information about this is
transmitted to a UE. When an uplink antenna is selected,
a base station does not control an uplink transmitting
antenna of the UE, and the UE determines the uplink
transmitting antenna of an SRS and the uplink transmit-
ting antenna of an uplink traffic channel signal/an uplink
control channel signal.
[0061] It is assumed here that the UE has two anten-
nas.

1. The UE receives traffic information delivered by
the base station, and determines strength of a traffic
signal received by the UE through antenna0 and
antenna1 within a time window T8, where T8 is great-
er than 0. The UE selects an antenna with higher
signal strength for uplink transmitting of an uplink
traffic/control signal.
Assuming that the UE receives the service signal
from the base station N8 times through antenna0
and receives the signal from the base station M8
times through antenna1 within the time window T8,
the UE filters the strength of the signal received N8
times through antenna0 to obtain SINROT8, filters
the strength, SINR1, of the signal received M8 times
to obtain SINR1T8, and determines sizes of
SINROT8 and SINR1T8, where an antenna with a
larger value is the antenna with the higher signal
strength.

2. The UE receives the traffic information delivered
by the base station, and determines SINRO and
SINR1 of the signal received by the UE through
antenna0 and antenna1 within a time window T9,
where T9 is greater than 0. The UE selects the an-
tenna with the higher signal strength for uplink trans-
mitting of the SRS.
Assuming that the UE receives the service signal
from the base station N9 times through antenna0
and receives the signal from the base station M9
times through antenna1 within the time window T9,
the UE filters the strength of the signal received N9
times through antenna0 to obtain SINROT9, filters
the strength, SINR1, of the signal received M9 times
to obtain SINR1T9, and determines sizes of
SINROT9 and SINR1T9, where the antenna with the
larger value is the antenna with the higher signal
strength.

3. If the SRS and the uplink traffic channel signal/the
uplink control channel signal use a same uplink
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transmitting antenna on a same subframe, the SRS
and the uplink traffic channel signal/the uplink control
channel signal are transmitted on the same sub-
frame.

4. If the SRS and the uplink traffic channel signal/the
uplink control channel signal use different uplink
transmitting antennas on the same subframe, the
uplink transmitting antenna of the uplink traffic chan-
nel signal/the uplink control channel signal is the
same as the uplink transmitting antenna of the SRS,
or the uplink transmitting antenna of the uplink traffic
channel signal/the uplink control channel signal is
used as the uplink transmitting antenna of the SRS
for the uplink transmitting of the SRS, or the UE aban-
dons transmitting the SRS on the subframe, or the
UE abandons transmitting the uplink traffic channel
signal/the uplink control channel signal on the sub-
frame.
Different implementation scenarios of different op-
tions are described below.
The uplink transmitting of the uplink traffic channel
signal or the uplink control channel signal is per-
formed by using the uplink transmitting antenna of
the SRS. This method may be used when downlink
traffic uses a beamforming (BF) transmission tech-
nology.
The uplink transmitting antenna of the uplink traffic
channel signal/the uplink control channel signal is
used as the uplink transmitting antenna of the SRS
for the uplink transmitting of the SRS. This method
may be used when the downlink traffic does not use
the beamforming (BF) transmission technology.
The UE abandons transmitting the SRS on the sub-
frame and only transmits the uplink traffic channel
signal or the uplink control channel signal. This meth-
od is used when the downlink traffic does not use
the beamforming (BF) transmission technology, or
when the uplink traffic channel signal is GBR traffic,
or when the uplink control channel signal is periodic
report information.
The UE abandons transmitting the uplink traffic
channel signal/the uplink control channel signal on
the subframe and only transmits the SRS. This meth-
od is used when the downlink traffic uses the BF
transmission technology, or when the uplink traffic
channel signal is NGBR traffic, or when the uplink
control channel signal is aperiodically reported.

5. If the signal received by the UE through one an-
tenna is always lower than the signal received
through the other antenna at the probability greater
than 80% (the probability may also be set to other
values), the UE terminates downlink reference infor-
mation measurement for selecting the uplink trans-
mitting antenna of the SRS, the uplink traffic channel
signal and the uplink control channel signal. All uplink
information is only transmitted through the antenna

with the higher received signal strength.

[0062] Specific embodiments 1 and 2 describe closed-
loop methods in which the information about the uplink
transmitting antenna of the UE is provided by a base
station side. Specific embodiments 3, 4 and 5 describe
open-loop methods in which the information about the
uplink transmitting antenna of the UE is provided by a
UE side. Compared with the closed-loop methods, the
UE’s uplink transmitting antenna selection has greater
flexibility. The two schemes separately provide solutions
to the problem of inconsistent uplink transmitting anten-
nas of the SRS and the uplink traffic channel signal/the
uplink control channel signal on the same subframe, and
can both reduce costs for implementing the antenna in-
turn transmitting technology of the terminal. Meanwhile,
the uplink transmitting antennas on the same subframe
are limited to the same antenna, thereby reducing receiv-
ing costs of the base station.
[0063] The present application is described below in
conjunction with the drawings.
[0064] FIG. 4 is a diagram of a hardware environment
in the present application. FIG. 5 and FIG. 6 are flow-
charts of an antenna in-turn transmitting technology ac-
cording to embodiments of the present application. FIG.
5 shows a process of a closed-loop antenna in-turn trans-
mitting technology, and FIG. 6 shows a process of an
open-loop antenna in-turn transmitting technology. FIG.
5 and FIG. 6 are described below.
[0065] As shown in FIG. 5, the process includes steps
described below.
[0066] In step S502, the UE transmits the SRS in turn
through multiple antennas.
[0067] In step S504, the base station receives the SRS,
determines the signal strength of the SRS transmitted
through each antenna, and notifies the UE of a selection
result for the UE to transmit a traffic or control signal.
[0068] In step S506, it is determined whether the SRS
and the uplink traffic/control signal use the same uplink
transmitting antenna on the same frame according to a
pre-negotiated principle. If the uplink transmitting anten-
na is consistent, step S508 is performed; otherwise, S510
is performed.
[0069] In step S508, all uplink information is transmit-
ted on the same subframe.
[0070] In step S510, on the subframe, all the uplink
information is transmitted through the same uplink trans-
mitting antenna as the SRS, or the uplink transmitting
antenna of the SRS is the same as that of the uplink traffic
channel signal/the uplink control channel signal, or the
UE abandons transmitting the SRS, or the UE abandons
transmitting the uplink traffic channel signal/the uplink
control channel signal.
[0071] In step S512, the base station determines
whether the signal strength of one of the multiple anten-
nas is always greater than that of the other antennas. If
yes, step S514 is performed; otherwise, S502 is per-
formed.
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[0072] In step S514, the antenna in-turn transmitting
is terminated.
[0073] As shown in FIG. 6, the process includes steps
described below.
[0074] In step S602, the UE receives reference infor-
mation delivered by the base station, and determines sig-
nal strength of each antenna.
[0075] In step S604, it is determined whether the SRS
and the uplink traffic/control signal use the same uplink
transmitting antenna on the same frame. If the uplink
transmitting antenna is consistent, step S606 is per-
formed; otherwise, S608 is performed.
[0076] In step S606, all the uplink information is trans-
mitted on the same subframe.
[0077] In step S608, all the uplink information on the
subframe is transmitted through the same uplink trans-
mitting antenna as the SRS, or the uplink transmitting
antenna of the SRS is the same as that of the uplink traffic
channel signal/the uplink control channel signal, or the
UE abandons transmitting the SRS, or the UE abandons
transmitting the uplink traffic channel signal/the uplink
control channel signal.
[0078] In step S610, the UE determines whether the
signal strength of one of the multiple antennas is always
greater than that of the other antennas. If yes, step S612
is performed; otherwise, S602 is performed.
[0079] In step S612, the UE terminates detecting
downlink reference information for determining the trans-
mitting antenna of the SRS and the uplink traffic channel
signal/the uplink control channel signal, and transmits all
the uplink information through a same antenna.
[0080] In step S614, after the UE terminates the an-
tenna in-turn transmitting, the UE determines whether
the signal strength of another antenna is greater than the
strength of the current uplink transmitting antenna. If yes,
step S602 is performed; otherwise, the process ends.

Embodiment 3

[0081] From the description of the above-mentioned
embodiments, it will be apparent to those skilled in the
art that the method in the embodiments described above
may be implemented by software plus a necessary gen-
eral-purpose hardware platform, or may of course be im-
plemented by hardware. However, in many cases, the
former is a preferred implementation manner. Based on
this understanding, the solutions provided by the present
application substantially, or the part contributing to the
existing art, may be embodied in the form of a software
product. The computer software product is stored on a
storage medium (such as a read-only memory
(ROM)/random access memory (RAM), a magnetic disk
or an optical disk) and includes several instructions for
enabling a terminal device (which may be a mobile
phone, a computer, a server, a network device or the
like) to execute the methods according to the embodi-
ments of the present application.

Embodiment 4

[0082] An embodiment further provides an apparatus
for transmitting uplink information. The apparatus is con-
figured to implement the above-mentioned embodiments
and preferred embodiments. What has been described
will not be repeated. As used below, the term "module"
may be software, hardware or a combination thereof ca-
pable of implementing predetermined functions. The ap-
paratus set forth below are preferably implemented by
software, but an implementation by hardware or by a
combination of software and hardware is also possible
and conceived.
[0083] FIG. 7 is a block diagram of a first apparatus for
transmitting uplink information according to an embodi-
ment of the present application. The apparatus may be
applied to a UE. As shown in FIG. 7, the apparatus in-
cludes a first determining module 702 and a transmitting
module 704. The apparatus is described below.
[0084] The first determining module 702 is configured
to determine an uplink transmitting antenna for transmit-
ting first uplink information and second uplink information
on a same subframe, where the first uplink information
includes an SRS, and the second uplink information in-
cludes at least one of: an uplink traffic channel signal or
an uplink control channel signal. The transmitting module
704 is connected to the first determining module 702 and
is configured to transmit the first uplink information and
the second uplink information through the determined
uplink transmitting antenna.
[0085] In an optional embodiment, the first determining
module 702 includes a transmitting unit, a first receiving
unit and a first determining unit. The transmitting unit is
configured to transmit the first uplink information in turn
through multiple antennas to a wireless access system
device. The first receiving module is configured to receive
a first indication message from the wireless access sys-
tem device, where the first indication message is used
for indicating from the multiple antennas an antenna for
transmitting the second uplink information, and the indi-
cated antenna is determined by the wireless access sys-
tem device according to the first uplink information which
is transmitted in turn through the multiple antennas. The
first determining unit is configured to determine the an-
tenna indicated by the first indication message to be the
uplink transmitting antenna.
[0086] In an optional embodiment, the first receiving
unit is configured to receive the first indication message
notified by the wireless access system device through
downlink control information (DCI). That is to say, the
wireless access system device may notify the UE of the
specific uplink transmitting antenna through the DCI. Of
course, the wireless access system device may also no-
tify the UE in other manners.
[0087] In an optional embodiment, after the first uplink
information is transmitted in turn through the multiple an-
tennas to the wireless access system device, the appa-
ratus is further configured to receive a second indication
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message from the wireless access system device, and
terminate, according to the second indication message,
transmitting the first uplink information in turn through the
multiple antennas to the wireless access system device.
In the embodiment, when determining on the same sub-
frame that a signal received through a certain antenna
is always higher than those received through other an-
tennas, the wireless access system device may notify
that the UE enters a state of being disabled from multi-
antenna in-turn transmitting. Optionally, the wireless ac-
cess system device may notify the UE through higher-
layer configuration information that antenna in-turn trans-
mitting is disabled. The in-turn transmitting of the first
uplink information is terminated, and antenna selection
and transmitting functions corresponding to the second
uplink information are terminated.
[0088] In an optional embodiment, the first determining
module 702 includes a second receiving unit and a sec-
ond determining unit. The second receiving unit is con-
figured to receive reference information from the wireless
access system device through the multiple antennas.
The second determining unit is configured to determine,
according to the reference information, the uplink trans-
mitting antenna from the multiple antennas.
[0089] In an optional embodiment, the reference infor-
mation includes at least one of reference signal informa-
tion or traffic channel information. It is to be noted that
the above-mentioned reference information is only sev-
eral preferred embodiments, and in practical applica-
tions, other reference information may also be used.
[0090] In an optional embodiment, the second deter-
mining unit is configured to select, according to reception
qualities of the reference information received through
the multiple antennas, the uplink transmitting antenna
from the multiple antennas.
[0091] In an optional embodiment, after the reference
information is received from the wireless access system
device through the multiple antennas, the apparatus is
further configured to: in response to determining that a
reception quality of the reference information received
through a first antenna among the multiple antennas is
higher than reception qualities of the reference informa-
tion received through other antennas among the multiple
antennas, terminate a process of selecting the uplink
transmitting antenna from the multiple antennas, and de-
termine the first antenna to be the uplink transmitting an-
tenna. That is to say, in the embodiment, when a quality
of a signal received by the UE through a certain antenna
is always higher than those of the signal received by the
UE through other antennas, the UE terminates a meas-
urement for antenna selection for the first uplink informa-
tion and the second uplink information, and all the uplink
information is only transmitted through an antenna with
the highest received signal strength.
[0092] In an optional embodiment, after the process of
selecting the uplink transmitting antenna from the multi-
ple antennas is terminated, the apparatus is further con-
figured to: in response to determining that a reception

quality of reference information received through a sec-
ond antenna among the multiple antennas is higher than
the reception quality of the reference information re-
ceived through the first antenna, restart the process of
selecting the uplink transmitting antenna from the multi-
ple antennas. In the embodiment, after the UE terminates
the antenna in-turn transmitting, the UE will periodically
detect or be triggered by an event to detect signal qual-
ities of the antennas, and when detecting that a signal
quality of a current selected antenna is inferior to signal
qualities of other antennas, the UE starts measuring
downlink reference information for the antenna in-turn
transmitting and enters an antenna in-turn transmitting
mode.
[0093] In an optional embodiment, the reception qual-
ity includes at least one of a received signal strength, a
signal-to-noise ratio or a path loss.
[0094] In an optional embodiment, the wireless access
system device and the UE may negotiate a transmitting
principle for the uplink information, and the uplink infor-
mation, when being transmitted, may be transmitted ac-
cording to the negotiated principle. Optionally, the trans-
mitting module 704 is configured to transmit the first up-
link information and the second uplink information ac-
cording to the transmitting principle pre-negotiated with
the wireless access system device. The transmitting prin-
ciple includes one of: in response to determining that the
first uplink information and the second uplink information
use a same uplink transmitting antenna on the same sub-
frame, transmitting the first uplink information and the
second uplink information on the same subframe; or in
response to determining that the first uplink information
and the second uplink information use different uplink
transmitting antennas on the same subframe, performing
one of the following transmitting manners: using the up-
link transmitting antenna of the second uplink information
as the uplink transmitting antenna of the first uplink in-
formation, using the uplink transmitting antenna of the
first uplink information as the uplink transmitting antenna
of the second uplink information, abandoning transmit-
ting the first uplink information on the subframe, or aban-
doning transmitting the second uplink information on the
subframe.
[0095] FIG. 8 is a block diagram of a second apparatus
for transmitting uplink information according to an em-
bodiment of the present application. The apparatus may
be applied to a wireless access system device. As shown
in FIG. 8, the apparatus includes a second determining
module 802 or a delivering module 804. The apparatus
is described below.
[0096] The second determining module 802 is config-
ured to determine an uplink transmitting antenna for a
user equipment (UE) to transmit first uplink information
and second uplink information on a same subframe, and
indicate the determined uplink transmitting antenna to
the UE. Alternatively, the delivering module 804 is con-
figured to deliver reference information to the UE through
multiple antennas, where the reference information is
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used by the UE to select from the multiple antennas the
uplink transmitting antenna for transmitting the first uplink
information and the second uplink information. The first
uplink information includes an SRS, and the second up-
link information includes at least one of: an uplink traffic
channel signal or an uplink control channel signal.
[0097] In an optional embodiment, the second deter-
mining module 802 includes a receiving unit, a third de-
termining unit and a fourth determining unit. The receiv-
ing unit is configured to receive the first uplink information
transmitted by the UE in turn through the multiple anten-
nas. The third determining unit is configured to deter-
mine, according to the received first uplink information,
an antenna for the UE to transmit the second uplink in-
formation from the multiple antennas. The fourth deter-
mining unit is configured to determine the antenna for
the UE to transmit the second uplink information to be
the uplink transmitting antenna.
[0098] In an optional embodiment, the third determin-
ing unit is configured to determine from the multiple an-
tennas an antenna, through which the first uplink infor-
mation transmitted by the UE has highest signal strength,
to be the antenna for transmitting the second uplink in-
formation. That is to say, the wireless access system
device determines strength of a signal transmitted by the
UE through different antennas, and selects an antenna
with the highest signal strength as the uplink transmitting
antenna.
[0099] In an optional embodiment, the second deter-
mining module 802 may indicate the determined uplink
transmitting antenna to the UE by transmitting a first in-
dication message to the UE through downlink control in-
formation (DCI). The first indication message is used for
indicating the uplink transmitting antenna. That is to say,
the wireless access system device may notify the UE of
the specific uplink transmitting antenna through the DCI.
Of course, the wireless access system device may also
notify the UE in other manners.
[0100] In an optional embodiment, after the first uplink
information transmitted by the UE in turn through the mul-
tiple antennas is received, the apparatus is further con-
figured to: in response to determining that a reception
quality of the first uplink information received through a
third antenna among the multiple antennas is higher than
reception qualities of the first uplink information received
through other antennas among the multiple antennas,
transmit a second indication message to the UE. The
second indication message is used for instructing the UE
to terminate transmitting the first uplink information in turn
through the multiple antennas to the wireless access sys-
tem device. In the embodiment, when determining on the
same subframe that a signal received through a certain
antenna is always higher than those received through
other antennas, the wireless access system device may
notify that the UE enters a state of being disabled from
multi-antenna in-turn transmitting. Optionally, the wire-
less access system device may notify the UE through
higher-layer configuration information that antenna in-

turn transmitting is disabled. The in-turn transmitting of
the first uplink information is terminated, and antenna
selection and transmitting functions corresponding to the
second uplink information are terminated.
[0101] In an optional embodiment, the reference infor-
mation includes at least one of reference signal informa-
tion or traffic channel information.
[0102] In an optional embodiment, the apparatus is fur-
ther configured to pre-negotiate a transmitting principle
for transmitting the uplink information with the UE. The
transmitting principle includes one of: in response to de-
termining that the first uplink information and the second
uplink information use a same uplink transmitting anten-
na on the same subframe, transmitting the first uplink
information and the second uplink information on the
same subframe; or in response to determining that the
first uplink information and the second uplink information
use different uplink transmitting antennas on the same
subframe, performing one of the following transmitting
manners: using the uplink transmitting antenna of the
second uplink information as the uplink transmitting an-
tenna of the first uplink information, using the uplink trans-
mitting antenna of the first uplink information as the uplink
transmitting antenna of the second uplink information,
abandoning transmitting the first uplink information on
the subframe, or abandoning transmitting the second up-
link information on the subframe.
[0103] An embodiment of the present application pro-
vides a system for transmitting uplink information. The
system includes a user equipment (UE) and a wireless
access system device. The UE includes a first processor
which is configured to perform the first method for trans-
mitting uplink information according to any one of the
embodiments described above. The wireless access
system device includes a second processor which is con-
figured to perform the second method for transmitting
uplink information according to any one of the embodi-
ments described above.
[0104] It is to be noted that the various modules de-
scribed above may be implemented by software or hard-
ware. Implementation by hardware may, but may not nec-
essarily, be performed in the following manners: the var-
ious modules described above are located in the same
processor, or the various modules described above are
located in different processors in any combination form.
[0105] An embodiment of the present application fur-
ther provides a storage medium. The storage medium
includes stored programs, where the programs, when
executed, perform the method of any one of the embod-
iments described above.
[0106] Optionally, in the embodiment, the storage me-
dium may include, but is not limited to, a USB flash disk,
a read-only memory (ROM), a random access memory
(RAM), a mobile hard disk, a magnetic disk, an optical
disk or various other media capable of storing program
codes.
[0107] Apparently, it should be understood by those
skilled in the art that each of the above-mentioned mod-
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ules or steps of the present application may be imple-
mented by a general-purpose computing apparatus, the
modules or steps may be concentrated on a single com-
puting apparatus or distributed on a network composed
of multiple computing apparatuses, and optionally, the
modules or steps may be implemented by program codes
executable by the computing apparatus, so that the mod-
ules or steps may be stored in a storage apparatus and
executed by the computing apparatus. In some circum-
stances, the illustrated or described steps may be exe-
cuted in sequences different from those described here-
in, or the modules or steps may be made into various
integrated circuit modules separately, or multiple mod-
ules or steps therein may be made into a single integrated
circuit module for implementation. In this way, the present
application is not limited to any specific combination of
hardware and software.
[0108] The above are only preferred embodiments of
the present application and are not intended to limit the
present application, and for those skilled in the art, the
present application may have various modifications and
variations. Any modifications, equivalent substitutions,
improvements and the like made within the principle of
the present application should fall within the scope of the
present application.

INDUSTRIAL APPLICABILITY

[0109] According to the embodiments of the present
application, the determined uplink transmitting antenna
may be used for transmitting the first uplink information
and the second uplink information, ensuring consistency
of the uplink transmitting antennas of the above-men-
tioned information for the same subframe. Therefore, the
present application can solve the problem in the related
art of increased terminal costs, high wireless link demod-
ulation complexity, and an inability to ensure real-time
link processing due to the inconsistent uplink transmitting
antennas of the uplink information for the same sub-
frame, and achieve the effects of avoiding the increase
of terminal costs, reducing the wireless link demodulation
complexity, and ensuring the real-time link processing.

Claims

1. A method for transmitting uplink information, com-
prising:

determining an uplink transmitting antenna for
transmitting first uplink information and second
uplink information on a same subframe, wherein
the first uplink information comprises an uplink
sounding reference signal, SRS, and the second
uplink information comprises at least one of: an
uplink traffic channel signal or an uplink control
channel signal; and
transmitting the first uplink information and the

second uplink information through the deter-
mined uplink transmitting antenna.

2. The method of claim 1, wherein the determining the
uplink transmitting antenna for transmitting the first
uplink information and the second uplink information
on the same subframe comprises:

transmitting the first uplink information in turn
through multiple antennas to a wireless access
system device;
receiving a first indication message from the
wireless access system device, wherein the first
indication message is used for indicating from
the multiple antennas an antenna for transmit-
ting the second uplink information, and the indi-
cated antenna is determined by the wireless ac-
cess system device according to the first uplink
information which is transmitted in turn through
the multiple antennas; and
determining the antenna indicated by the first
indication message to be the uplink transmitting
antenna.

3. The method of claim 2, wherein the receiving the first
indication message from the wireless access system
device comprises:
receiving the first indication message notified by the
wireless access system device through downlink
control information, DCI.

4. The method of claim 2, after transmitting the first
uplink information in turn through the multiple anten-
nas to the wireless access system device, further
comprising:

receiving a second indication message from the
wireless access system device; and
terminating, according to the second indication
message, transmitting the first uplink informa-
tion in turn through the multiple antennas to the
wireless access system device.

5. The method of claim 1, wherein the determining the
uplink transmitting antenna for transmitting the first
uplink information and the second uplink information
on the same subframe comprises:

receiving reference information from a wireless
access system device through multiple anten-
nas; and
determining, according to the reference informa-
tion, the uplink transmitting antenna from the
multiple antennas.

6. The method of claim 5, wherein the reference infor-
mation comprises at least one of:
reference signal information or traffic channel infor-
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mation.

7. The method of claim 5, wherein the determining, ac-
cording to the reference information, the uplink trans-
mitting antenna from the multiple antennas compris-
es:
selecting, according to reception qualities of the ref-
erence information received through the multiple an-
tennas, the uplink transmitting antenna from the mul-
tiple antennas.

8. The method of claim 7, after receiving the reference
information from the wireless access system device
through the multiple antennas, further comprising:
in response to determining that a reception quality
of the reference information received through a first
antenna among the multiple antennas is higher than
reception qualities of the reference information re-
ceived through other antennas among the multiple
antennas, terminating a process of selecting the up-
link transmitting antenna from the multiple antennas,
and determining the first antenna to be the uplink
transmitting antenna.

9. The method of claim 8, after terminating the process
of selecting the uplink transmitting antenna from the
multiple antennas, further comprising:
in response to determining that a reception quality
of the reference information received through a sec-
ond antenna among the multiple antennas is higher
than the reception quality of the reference informa-
tion received through the first antenna among the
multiple antennas, restarting the process of selecting
the uplink transmitting antenna from the multiple an-
tennas.

10. The method of any one of claims 7 to 9, wherein the
reception quality comprises at least one of:
a received signal strength, a signal-to-noise ratio or
a path loss.

11. The method of claim 1, wherein the transmitting the
first uplink information and the second uplink infor-
mation through the determined uplink transmitting
antenna comprises:
transmitting the first uplink information and the sec-
ond uplink information according to a transmitting
principle pre-negotiated with a wireless access sys-
tem device, where the transmitting principle compris-
es one of:

in response to determining that the first uplink
information and the second uplink information
use a same uplink transmitting antenna on the
same subframe, transmitting the first uplink in-
formation and the second uplink information on
the same subframe; or
in response to determining that the first uplink

information and the second uplink information
use different uplink transmitting antennas on the
same subframe, performing one of following
transmitting manners: using the uplink transmit-
ting antenna of the second uplink information as
the uplink transmitting antenna of the first uplink
information, using the uplink transmitting anten-
na of the first uplink information as the uplink
transmitting antenna of the second uplink infor-
mation, abandoning transmitting the first uplink
information on the subframe, or abandoning
transmitting the second uplink information on
the subframe.

12. A method for transmitting uplink information, com-
prising:

determining an uplink transmitting antenna for
a user equipment, UE, to transmit first uplink in-
formation and second uplink information on a
same subframe, and indicating the determined
uplink transmitting antenna to the UE; or
delivering reference information to the UE
through multiple antennas, wherein the refer-
ence information is used by the UE to select from
the multiple antennas the uplink transmitting an-
tenna for transmitting the first uplink information
and the second uplink information;
wherein the first uplink information comprises
an uplink sounding reference signal, SRS, and
the second uplink information comprises at least
one of: an uplink traffic channel signal or an up-
link control channel signal.

13. The method of claim 12, wherein the determining the
uplink transmitting antenna for the UE to transmit the
first uplink information and the second uplink infor-
mation on the same subframe comprises:

receiving the first uplink information transmitted
by the UE in turn through the multiple antennas;
determining, according to the received first up-
link information, an antenna for the UE to trans-
mit the second uplink information from the mul-
tiple antennas; and
determining the antenna for the UE to transmit
the second uplink information to be the uplink
transmitting antenna.

14. The method of claim 13, wherein the determining,
according to the received first uplink information, the
antenna for the UE to transmit the second uplink in-
formation from the multiple antennas comprises:
determining from the multiple antennas an antenna,
through which the first uplink information transmitted
by the UE has a highest signal strength, to be the
antenna for transmitting the second uplink informa-
tion.
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15. The method of claim 13, wherein the indicating the
determined uplink transmitting antenna to the UE
comprises:
transmitting a first indication message to the UE
through downlink control information, DCI, wherein
the first indication message is used for indicating the
uplink transmitting antenna.

16. The method of claim 13, after receiving the first uplink
information transmitted by the UE in turn through the
multiple antennas, further comprising:
in response to determining that a reception quality
of the first uplink information received through a third
antenna among the multiple antennas is higher than
reception qualities of the first uplink information re-
ceived through other antennas among the multiple
antennas, transmitting a second indication message
to the UE, wherein the second indication message
is used for instructing the UE to terminate transmit-
ting the first uplink information in turn through the
multiple antennas to a wireless access system de-
vice.

17. The method of claim 12, wherein the reference in-
formation comprises at least one of:
reference signal information or traffic channel infor-
mation.

18. The method of claim 12, further comprising:
pre-negotiating a transmitting principle for transmit-
ting the uplink information with the UE, wherein the
transmitting principle comprises one of:

in response to determining that the first uplink
information and the second uplink information
use a same uplink transmitting antenna on the
same subframe, transmitting the first uplink in-
formation and the second uplink information on
the same subframe; or
in response to determining that the first uplink
information and the second uplink information
use different uplink transmitting antennas on the
same subframe, performing one of following
transmitting manners: using the uplink transmit-
ting antenna of the second uplink information as
the uplink transmitting antenna of the first uplink
information, using the uplink transmitting anten-
na of the first uplink information as the uplink
transmitting antenna of the second uplink infor-
mation, abandoning transmitting the first uplink
information on the subframe, or abandoning
transmitting the second uplink information on
the subframe.

19. An apparatus for transmitting uplink information,
comprising:

a first determining module, which is configured

to determine an uplink transmitting antenna for
transmitting first uplink information and second
uplink information on a same subframe, wherein
the first uplink information comprises an uplink
sounding reference signal, SRS, and the second
uplink information comprises at least one of: an
uplink traffic channel signal or an uplink control
channel signal; and
a transmitting module, which is configured to
transmit the first uplink information and the sec-
ond uplink information through the determined
uplink transmitting antenna.

20. The apparatus of claim 19, wherein the first deter-
mining module comprises:

a transmitting unit, which is configured to trans-
mit the first uplink information in turn through
multiple antennas to a wireless access system
device;
a first receiving unit, which is configured to re-
ceive a first indication message from the wire-
less access system device, wherein the first in-
dication message is used for indicating from the
multiple antennas an antenna for transmitting
the second uplink information, and the indicated
antenna is determined by the wireless access
system device according to the first uplink infor-
mation which is transmitted in turn through the
multiple antennas; and
a first determining unit, which is configured to
determine the antenna indicated by the first in-
dication message to be the uplink transmitting
antenna.

21. An apparatus for transmitting uplink information,
comprising:

a second determining module, which is config-
ured to determine an uplink transmitting antenna
for a user equipment, UE, to transmit first uplink
information and second uplink information on a
same subframe, and indicate the determined
uplink transmitting antenna to the UE; or
a delivering module, which is configured to de-
liver reference information to the UE through
multiple antennas, wherein the reference infor-
mation is used by the UE to select from the mul-
tiple antennas the uplink transmitting antenna
for transmitting the first uplink information and
the second uplink information;
wherein the first uplink information comprises
an uplink sounding reference signal, SRS, and
the second uplink information comprises at least
one of: an uplink traffic channel signal or an up-
link control channel signal.

22. The apparatus of claim 21, wherein the second de-
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termining module comprises:

a receiving unit, which is configured to receive
the first uplink information transmitted by the UE
in turn through the multiple antennas;
a third determining unit, which is configured to
determine, according to the received first uplink
information, an antenna for the UE to transmit
the second uplink information from the multiple
antennas; and
a fourth determining unit, which is configured to
determine the antenna for the UE to transmit the
second uplink information to be the uplink trans-
mitting antenna.

23. A system for transmitting uplink information, com-
prising a user equipment, UE, and a wireless access
system device; wherein
the UE comprises a first processor which is config-
ured to perform the method of any one of claims 1
to 11; and
the wireless access system device comprises a sec-
ond processor which is configured to perform the
method of any one of claims 12 to 18.

24. A storage medium storing programs thereon, where-
in the programs, when being executed, perform the
method of any one of claims 1 to 18.
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