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equipment, including: receiving a trigger message transmit-
ted by a base station, where the trigger message comprises
instruction information, the instruction information is used
for instructing at least one UE in a group of user equipments
UEs to transmit a sounding signal, and the group of user
equipments comprises at least two user equipments; and
transmitting the sounding signal to the base station accord-
ing to the instruction information. According to the method
for transmitting the sounding signal, the base station and the
user equipment provided by embodiments of the present
invention, an eNodeB may trigger at least one UE in a group
of UEs to transmit a sounding signal according to a certain
rule on a PDCCH, thereby improving efficiency.
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receiving a trigger message transmitted by a base station,
where the trigger message includes instruction information,
the instruction information is used for instructing at least
one UE in a group of UEs to transmit a sounding signal, and \/\101
the group of user equipments includes at least two user
equipments

Y

transmitting the sounding signal to the base station
according to the instruction information \ﬁ 02

FIG. 1

receiving a notification message transmitted by a base station, where
the notification message includes configuration information of a
sounding signal resource \/\201

receiving a trigger message transmitted by the base station, where
the trigger message includes instruction information, and the
instruction information is used for instructing at least one UE in a
group of UEs to transmit a sounding signal

202

transmitting the sounding signal to the base station on the sounding
signal resource according to the instruction information \/\203

FIG. 2

receiving a trigger message transmitted by a base station, where the
trigger message includes instruction information, the instruction
information is used for instructing at least one UE in a group of \/\

UEs to transmit a sounding signal, and the trigger message further 301
includes configuration information of a sounding signal resource

A
transmitting the sounding signal to the base station on the sounding
signal resource according to the instruction information J\302

FIG. 3
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transmitting a trigger message to a group of UEs, where the

trigger message includes instruction information, and the
instruction information is used for instructing the at least one \/\401
UE to transmit a sounding signal

4

receiving the sounding signal transmitted by the at least one UE
according to the instruction information \/\402

FIG. 4

transmitting a notification message to the at least one UE, where the
notification message includes configuration information of a
sounding signal resource \/\501

Y
transmitting a trigger message to a group of UEs, where the trigger
message includes instruction information, and the instruction
information is used for instructing the at least one UE to transmit a
sounding signal \/\5 0

Y

receiving the sounding signal transmitted by the at least one UE on
the sounding signal resource according to the instruction information 303

FIG. 5

transmitting a trigger message to a group of UEs, where the trigger
message includes instruction information, the instruction
information is used for instructing the at least one UE to transmit a
sounding signal, the trigger message further includes configuration \/\601
information of a sounding signal resource

Y

receiving a sounding signal transmitted by the at least one UE on
the sounding signal resource according to the instruction J\602
information

FIG. 6
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1
METHOD FOR TRANSMITTING AND
RECEIVING SOUNDING SIGNAL, BASE
STATION AND USER EQUIPMENT

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough
indicates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

CROSS REFERENCE TO RELATED
APPLICATIONS

This application is a Reissue Application of U.S. Pat. No.
9,609,643 B2 on Mar. 28, 2017, which is a continuation of
International Patent Application No. PCT/CN2012/080160,
filed Aug. 15, 2012, which is hereby incorporated by refer-
ence in its entirety.

TECHNICAL FIELD

The present invention relates to the field of communica-
tion technologies and, in particular, to a method for trans-
mitting and receiving a sounding signal, a base station and
a user equipment.

BACKGROUND

In a long term evolution (abbreviated as LTE) system, a
user equipment (abbreviated as UE) is required to transmit
a sounding signal to an evolved base station (Evolved
NodeB, abbreviated as eNodeB), so that the eNodeB can
perform an uplink channel estimation according to the
sounding signal.

In the prior art, procedures of triggering an UE to transmit
a sounding signal by an eNodeB are: the eNodeB transmits
a physical downlink control channel (abbreviated as
PDCCH) to the UE, where the PDCCH bears downlink
control information (abbreviated as DCI). Once the UE has
detected the DCI borne by the PDCCH, the UE can transmit
the sounding signal to the eNodeB.

Nevertheless, in the prior art, an eNodeB can only trigger
one UE to transmit a sounding signal on a PDCCH, the
efficiency is comparatively low.

SUMMARY

Embodiments of the present invention provide a method
for transmitting and receiving a sounding signal, a base
station and a user equipment.

In one respect, embodiments of the present invention
provide a method for transmitting a sounding signal, includ-
ing:

receiving a trigger message transmitted by a base station,
where the trigger message includes instruction information,
the instruction information is used for instructing at least one
UE in a group of user equipments UEs to transmit a
sounding signal, and the group of user equipments includes
at least two user equipments; and

transmitting the sounding signal to the base station
according to the instruction information.

In one respect, embodiments of the present invention
provide a method for receiving a sounding signal, including:

transmitting a trigger message to at least one UE in a
group of user equipments UEs, where the trigger message
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includes instruction information, and the instruction infor-
mation is used for instructing the at least one UE to transmit
a sounding signal, and the group of user equipments includes
at least two user equipments; and

receiving the sounding signal transmitted by the at least
one UE according to the instruction information.

In another respect, embodiments of the present invention
provide a user equipment, including:

a first receiving module, configured to receive a trigger
message transmitted by a base station, where the trigger
message includes instruction information, the instruction
information is used for instructing at least one UE in a group
of user equipments UEs to transmit a sounding signal; and

a transmitting module, configured to transmit the sound-
ing signal to the base station according to the instruction
information.

In another respect, embodiments of the present invention
provide a base station, including:

a triggering module, configured to transmit a trigger
message to at least one UE in a group of user equipments
UEs, where the trigger message includes instruction infor-
mation, and the instruction information is used for instruct-
ing the at least one UE to transmit a sounding signal; and

a receiving module, configured to receive the sounding
signal transmitted by the at least one UE according to the
instruction information.

Embodiments of the present invention provide a method
for transmitting a sounding signal, a base station and a user
equipment. According to the method for transmitting the
sounding signal, the base station and the user equipment
provided by embodiments of the present invention, an
eNodeB may trigger at least one UE in a group of UEs to
transmit a sounding signal according to a certain rule on a
PDCCH, thereby improving efficiency.

BRIEF DESCRIPTION OF DRAWINGS

To describe technical solutions in embodiments of the
present invention more clearly, the following briefly
describes the accompanying drawings required in the
description of embodiments; apparently, the accompanying
drawings illustrate only some exemplary embodiments of
the present invention, and those skilled in the art can derive
other drawings from these drawings without creative efforts.

FIG. 1 is a flow diagram of a first embodiment of a
method for transmitting a sounding signal according to the
present invention;

FIG. 2 is a flow diagram of a second embodiment of a
method for transmitting a sounding signal according to the
present invention;

FIG. 3 is a flow diagram of a third embodiment of a
method for transmitting a sounding signal according to the
present invention;

FIG. 4 is a flow diagram of a forth embodiment of a
method for receiving a sounding signal according to the
present invention;

FIG. 5 is a flow diagram of a fifth embodiment of a
method for receiving a sounding signal according to the
present invention;

FIG. 6 is a flow diagram of a sixth embodiment of a
method for receiving a sounding signal according to the
present invention;

FIG. 7 is a schematic structural diagram of a first embodi-
ment of a user equipment according to the present invention;

FIG. 8 is a schematic structural diagram of a second
embodiment of a user equipment according to the present
invention;



US REA48,292 E

3

FIG. 9 is a schematic structural diagram of a third
embodiment of a user equipment according to the present
invention;

FIG. 10 is a schematic structural diagram of a first
embodiment of a base station according to the present
invention;

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

DESCRIPTION OF EMBODIMENTS

The technical solutions in embodiments of the present
invention are described clearly and comprehensively with
reference to the accompanying drawings; apparently, the
embodiments described are only some exemplary embodi-
ments of the present invention, rather than all embodiments.
Other embodiments derived by those skilled in the art on the
basis of embodiments of the present invention without any
creative effort fall within the protection scope of the present
invention.

FIG. 1 is a flow diagram of a first embodiment of a
method for transmitting a sounding signal according to the
present invention. As shown in FIG. 1, the method according
to this embodiment may include:

Step 101, receiving a trigger message transmitted by a
base station, where the trigger message includes instruction
information, the instruction information is used for instruct-
ing at least one UE in a group of UEs to transmit a sounding
signal, and the group of user equipments includes at least
two user equipments; and

Step 102, transmitting the sounding signal to the base
station according to the instruction information.

In particular, in this embodiment, the base station, such as
an eNodeB, transmits a trigger message to a group of UEs,
where the trigger message may include instruction informa-
tion, and the function of the instruction information is to
instruct one or a plurality of UEs in the group of UEs to
transmit a sounding signal, that is, at one time, one or a
plurality of UEs in the group of UEs is(are) triggered to
transmit a sounding signal.

As for the UE, the UE may receive the trigger message
transmitted by the base station, where the trigger message
may include the instruction information. Therefore, the
triggered UE may transmit a sounding signal to the base
station according to the instruction information.

It should be noted that, a person having ordinary skill in
the art may, discretionarily group to-be-triggered UEs under
the base station according to the requirements. This embodi-
ment has no limitation on details of how to group.

In addition, this embodiment also has no limitation on
what kind of sounding signal resource configuration the at
least one UE specifically adopts, or on how a sounding
signal is transmitted by the at least one UE, for example, a
preset sounding signal resource is occupied by adopting a
preset rule.

According to the embodiment, a UE may receive a trigger
message transmitted by a base station, where the trigger
message may trigger at least one UE in a group of UEs
which includes the UE through instruction information
carried in the trigger message, so that the at least one UE in
the group of UEs receiving the trigger message may transmit
a sounding signal according to the instruction information,
thereby improving the efficiency.

In the aforementioned embodiment, the trigger message
in step 101 may be realized by adopting two modes, where
one mode is to adopt a high layer signaling, where the high
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layer signaling includes the instruction information; the
other mode is to adopt a PDCCH bearing DCI, where the
DCI includes the instruction information. In embodiments of
the present invention, the DCI is DCI for scheduling a group
of UEs, and is also named as a group DCI. A cyclic
redundancy check (abbreviated as CRC) of the group DCI
for scheduling the group of UEs is scrambled by adopting a
group radio network temporary identifiers (abbreviated as
RNT).

It should be noted that, the high layer signaling in this
embodiment includes: a media access control-control ele-
ment (abbreviated as MAC CE), a radio resource control
(abbreviated as RRC) message, etc. Where, the MAC CE
may be a newly introduced MAC CE, and may also be a
reused existing MAC CE, such as a discontinuous receiver
command (abbreviated to DRX command) and an activa-
tion/deactivation signaling; the RRC message may be a
newly introduced RRC message, and may also be a reused
existing RRC message, such as an RRC reconfiguration
message having an added new information element (abbre-
viated as IE).

In the following, instruction modes of the instruction
information are further illustrate by taking examples:

Mode 1:

0: do not trigger the group of UEs to transmit a sounding
signal;

1: trigger the group of UEs to transmit a sounding signal
according to a certain rule. The rule of transmitting the
sounding signal by the UE may be preset, and the UE may
pre-acquire the rule, or an eNodeB notifies the UE of the
specifically adopted rule through a high layer signaling, for
example, the eNodeB notifies the UE in a system broadcast
or by using a cell added in a sounding signal configuration
message.

Mode 2:

00: do not trigger the group of UEs to transmit a sounding
signal;

01: trigger the group of UEs to transmit a sounding signal
according to rule a;

10: trigger the group of UEs to transmit a sounding signal
according to rule b;

11: trigger the group of UEs to transmit a sounding signal
according to rule c.

Where, the rule a, the rule b and the rule ¢ are any rule of
transmitting a sounding signal by a group of UEs. The rules
may be preset, and the UE may pre-acquire each rule.

It should be noted that, the above mode 2 may also be
expanded to occupy more than 2 bits so as to represent more
selections of sounding signal rules.

FIG. 2 is a flow diagram of a second embodiment of a
method for transmitting a sounding signal according to the
present invention. As shown in FIG. 2, the method of this
embodiment may include:

Step 201, receiving a notification message transmitted by
a base station, where the notification message includes
configuration information of a sounding signal resource;

Step 202, receiving a trigger message transmitted by the
base station, where the trigger message includes instruction
information, and the instruction information is used for
instructing at least one UE in a group of UEs to transmit a
sounding signal;

Step 203, transmitting the sounding signal to the base
station on the sounding signal resource according to the
instruction information.

In this embodiment, a group of UEs includes at least two
UEs, a base station may transmit a trigger message to a
group of UEs, where the trigger message may include
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instruction information, and the function of the instruction
information is to instruct one or a plurality of UEs in the
group of UEs transmit the sounding signal, that is, at one
time, one or a plurality of UEs in the group of UEs is(are)
triggered to transmit a sounding signal. Differing from the
first embodiment, the base station transmit a notification
message to the at least one UE in the group of UEs before
transmitting the trigger message to the UE, where the
notification message includes configuration information of
the sounding signal resource. Herein, the notification mes-
sage may be transmitted as a single message, or transmitted
through a piece of information, where the piece of informa-
tion includes configuration information of the sounding
signal resources of some certain UEs or all the UEs need to
be notified. Then, the UE transmits the sounding signal to
the base station on the sounding signal resource according to
the instruction information. Optionally, the step of transmit-
ting the notification message to the UE by the base station
in this embodiment may also be performed after the base
station transmits the trigger message to the UE, or the base
station may also simultaneously transmit the notification
message and the trigger message to the UE. In the process
there are two modes of transmitting the notification mes-
sage, one mode is that the notification message is carried by
a high layer signaling, where the high layer signaling
includes the configuration information; the other mode is
that the notification message is carried by a PDCCH bearing
DCI, where the DCI includes the configuration information.

In step 203, the sounding signal is transmitted to the base
station on the sounding signal resource according to the
instruction information, where the modes of transmitting the
sounding signal include three modes as follows, and this
embodiment is not limited to these three modes:

Mode 1 is that the UE transmit the sounding signal to the
base station by adopting a mode of occupying a sounding
signal resource in a time division manner. Under the situa-
tion:

when the configuration information further includes a
transmitting sequence of the at least one UE occupying the
sounding signal resource in the time division manner, trans-
mit the sounding signal to the base station by adopting the
transmitting mode of a sounding signal resource occupied in
a time division manner, which includes: according to the
transmitting sequence, occupying a sounding signal resource
in a time division manner, and transmitting the sounding
signal to the base station;

when receiving a high layer signaling transmitted by the
base station, where the high layer signaling includes a
transmitting sequence of the at least one UE occupying the
sounding signal resource in the time division manner, trans-
mit the sounding signal to the base station by adopting the
transmitting mode of occupying a sounding signal resource
in a time division manner, which includes: according to the
transmitting sequence, occupying a sounding signal resource
in a time division manner, and transmitting the sounding
signal to the base station.

Mode 2 is that the UE transmits a sounding signal to the
base station on a sounding signal resource, including: deter-
mining an available resource corresponding to the UE itself
in the sounding signal resource, and transmitting the sound-
ing signal to the base station on the available resource.

Mode 3 is that when the configuration information
includes a sounding signal resource corresponding to each
UE in the at least one UE, the UE transmit a sounding signal
to the base station on the sounding signal resource, in
particular the UE may adopt: transmitting the sounding
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signal to the base station on the sounding signal resource
corresponding to the UE itself.

In the following, transmitting modes of the sounding
signal are further illustrate by taking examples:

1. only trigger one UE in the group of UEs to transmit a
sounding signal.

Before triggering the UE to transmit a sounding signal, an
eNodeB transmits sounding signal configuration informa-
tion to the group of UEs through a high layer signaling, for
example, a frequency domain position ngz, a transmission
comb k. and a cyclic shift ng,“*, a SRS bandwidth B,
etc. The sounding signal configuration information may
include a subframe position where the UE transmits the
sounding signal, and the sounding signal configuration
information may also not include the subframe position
where the UE transmits the sounding signal and a system
preset mode is adopted, for example, a first subframe in the
next radio frame is specified.

Once triggered, the selected UE transmits the sounding
signal according to the sounding signal configuration infor-
mation. There may be multiple modes of selecting a UE
transmitting a sounding signal, for example, invariably
selecting one, or randomly selecting one. Details are pro-
vided hereinafter.

For example, a UE for transmitting a sounding signal is
invariably selected, for example, a UE with a serial number
0 in the group is invariably selected for transmitting a
sounding signal. Or, the serial number of the UE being
required to transmit a sounding signal is notified through a
high layer signaling, or is preset in the system, or is
instructed in the group DCI.

Alternatively, a UE for transmitting a sounding signal is
randomly selected, assuming that there are M UEs in a
group, the UE with an intra-group serial number mmod M
is specified for transmitting the sounding signal. Where,
“mod” is a modulus operation, and m is a radio frame
number. The UE’s action, after the sounding signal is
triggered, may be transmitting the sounding signal in only
one subframe, and may also be performing frequency hop-
ping on several subframes, and transmitting the proble
signal throughout the whole bandwidth, where the mode of
frequency hopping may reuse the prior art.

Or, the eNB notifies which UE in the group is to transmit
the sounding signal, for example, the eNB adopts “000” to
instruct a UE with a serial number 0 in a group of UEs to
transmit the sounding signal, where the instruction informa-
tion may be placed in the notification message, and may also
be notified to the UE by adopting a single message.

2. Trigger more than two UEs in the group of UEs to
transmit a sounding signal, where the group of UEs occupy
the same sounding signal resource configured by a high
layer in a time division manner in accordance with a certain
sequence (for example, an intra-group position).

Before triggering the UE to transmit a sounding signal, an
eNodeB transmits sounding signal configuration informa-
tion to the group of UEs through a high layer signaling, for
example, a frequency domain position ngz, a transmission
comb k. and a cyclic shift ng,“*, a SRS bandwidth B,
etc. The sounding signal configuration information may
include a subframe position where the UE transmits the
sounding signal, and the sounding signal configuration
information may also not include the subframe position
where the UE transmits the sounding signal and a system
preset mode is adopted, for example, a first subframe in the
next radio frame is specified.

Once triggered, the triggered UEs in the group occupy the
sounding signal resource in a time division manner accord-
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ing to a certain sequence to transmit a sounding signal. The
sequence of transmitting the sounding signals by the UEs
may be predefined or notified through a high layer signaling.
For example, according to an intra-number sequence either
in an increasing order or a decreasing order, the triggered
UEs occupy the sounding signal resource in sequence on a
subframe that is allowable for transmitting a sounding signal
in the cell, so as to transmit the sounding signal, for example,
subframes that are allowable for transmitting a sounding
signal in the cell are {0,1,2,3,4,5,6,8}. Assuming that there
are 8 triggered UEs in the group of UEs, then UE#0~UE#6
transmit a sounding signal on these subframes, respectively,
and UE#7 transmits a sounding signal on a 0 subframe of the
next radio frame. It may also be notified through the high
layer signaling notification or preset, so that the UEs in the
group transmits the sounding signals on certain subframes
that are allowable for transmitting a sounding signal in the
cell, for example, each of the triggered UEs transmits the
sounding signal on subframe #0 in sequence according to an
intra-number sequence either in increasing order or decreas-
ing order.

Which UEs in the group shall be triggered to transmit the
sounding signal may be preset, for example, it is preset that
UEs with odd numbers/even numbers shall be triggered to
transmit or it is preset that all UEs shall be triggered to
transmit; which UEs in the group shall be triggered to
transmit the sounding signal may also be notified by an
eNodeB to the UEs, for example, a notification message/a
single message transmitted by the eNodeB to the UEs
includes 1 bit instruction information, where “0” represents
triggering UEs with odd numbers to transmit the sounding
signal, “1” represents triggering UEs with even numbers to
transmit the sounding signal, or, a notification message/a
single message includes a bitmap, for example, one group
has 8 UEs, and a bitmap “00110010” represents triggering
UEs with numbers 2, 3 and 6 to transmit the sounding signal.

The UE’s action, after the sounding signal is triggered,
may be transmitting the sounding signal in only one sub-
frame, and may also be performing frequency hopping on
several subframes, and transmitting the proble signal
throughout the whole bandwidth. The mode of frequency
hopping may reuse the prior art. A slight difference is,
because all UEs transmit the sounding signal in a time
division manner, one mode is that all UEs are bound
altogether to perform frequency hopping, or another mode is
that, after one UE performs frequency hopping and traverses
the full SRS bandwidth, the next UE gets its turn to perform
frequency hopping. Embodiments of the present invention
are not confined to the two modes of frequency hopping.

3. Trigger more than two UEs in the group of UEs to
transmit a sounding signal, and the group of UEs transmit
the sounding signal according to the sounding signal con-
figuration information notified by the high layer signaling.

Before triggering the UE to transmit a sounding signal, an
eNodeB transmits sounding signal configuration informa-
tion to the group of UEs through a high layer signaling, for
example, a frequency domain position ngz, a transmission
comb k. and a cyclic shift ng,“*, a SRS bandwidth B,
etc. The sounding signal configuration information may
include a subframe position where the UE transmits the
sounding signal, and the sounding signal configuration
information may also not include the subframe position
where the UE transmits the sounding signal and a system
preset mode is adopted.

The sounding signal configuration information notified by
the eNodeB may be one piece of sounding signal configu-
ration information, based on which the sounding signal
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configuration information of all UEs in the group is obtained
through extrapolation or, the eNodeB may notify the sound-
ing signal configuration of all UEs. Details are provided
hereinafter.

One situation is when the eNodeB configures a sounding
signal resource for the group of UEs by transmitting a high
layer signaling, i.e., a set of sounding signal configuration
information, for example, a frequency domain position
gge, @ transmission comb k. and a cyclic shift ng, ", a
SRS bandwidth B, etc.

Once the UEs in the group of UEs are triggered to
transmit the sounding signal, each triggered UE in the group
may calculate its own frequency domain position, transmis-
sion comb and cyclic shift according to the intra-group
position or the intra-number thereof. Provided that the
intra-group number of a UE is UE-Num, then: the frequency
domain starting position of the sounding signal of each
triggered UE in the group is:

(nggc+floor(UE-NUM/16)xCgzs)mod Nzz,

where, floor represents a round-down, Nz is a system
bandwidth, which is represented by the number of the RB.

The cyclic shift is: (UE-Num mod 2+ng, ) mod 8

The transmission comb is: k- if the UE-Num is an even
number, or (k,~+1) mod 2 if the UE-Num is an odd number.

As aforementioned, the sounding signal configuration
information may include the subframe position where the
UE transmits the sounding signal, and the sounding signal
configuration information may also not include the subframe
position where the UE transmits the sounding signal and a
system preset mode is adopted. For example, the sounding
signal configuration information includes the subframe
information of transmitting the sounding signal simultane-
ously by the triggered UEs, once triggered, all the triggered
UEs in the group simultaneously transmit the sounding
signals on the subframe; or the sounding signal configura-
tion information includes the subframe information of trans-
mitting the sounding signal by each UE, once triggered, all
the triggered UEs in the group transmit sounding signals on
subframe positions corresponding to the UEs theirselves.
The sounding signal configuration information may also not
include the subframe position information, and a system
preset mode is adopted, for example, a first subframe in the
next radio frame is preset, once triggered, all the triggered
UEs in the group will simultaneously transmit sounding
signals on the first subframe in the next radio frame; or, each
UE is preset with a subframe position, once triggered, all the
triggered UEs in the group will transmit sounding signals on
the preset subframe positions.

Another situation is when an eNodeB notifies each UE in
the group of a sounding signal resource respectively, i.e.,
multiple sets of sounding signal configuration information,
by transmitting a high layer signaling. For example, each UE
is configured with a frequency domain position ngzz-, a
transmission comb k,. and a cyclic shift ng,“*, a SRS
bandwidth Bgzs, etc. Similar to the first situation, the
sounding signal configuration information may include a
subframe position where the UE transmits a sounding signal,
and the sounding signal configuration information may also
not include the subframe position where the UE transmits
the sounding signal and a system preset mode is adopted.
Similar to the first situation, after more than two UEs in the
group are triggered to transmit sounding signals, the trig-
gered UEs in the group transmits sounding signals on the
subframe positions and the sounding signal resources cor-
responding to the UEs theirselves.
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Which UEs in the group shall be triggered to transmit the
sounding signal may be preset, for example, it is preset that
UEs with odd numbers/even numbers shall be triggered to
transmit or it is preset that all UEs shall be triggered to
transmit; which UEs in the group shall be triggered to
transmit the sounding signal may also be notified by an
eNodeB to the UEs, for example, a notification message/a
single message transmitted by the eNodeB to the UEs
includes 1 bit instruction information, where “0” represents
triggering UEs with odd numbers to transmit the sounding
signal, “1” represents triggering UEs with even numbers to
transmit the sounding signal, or, a notification message/a
single message includes a bitmap, for example, one group
has 8 UEs, and a bitmap “00110010” represents triggering
UEs with numbers 2, 3 and 6 to transmit the sounding signal.

The action of each triggered UE in the group, after the
sounding signal is triggered, may be transmitting the sound-
ing signal in only one subframe, and may also be performing
frequency hopping on several subframes, and transmitting
the proble signal throughout the whole bandwidth. The
mode of frequency hopping may reuse the prior art. A slight
difference is, because all UEs transmit the sounding signal
in a time division manner, one mode is that all UEs are
bound altogether to perform frequency hopping, or another
mode is that, after one UE performs frequency hopping and
traverses the full SRS bandwidth, the next UE gets its turn
to perform frequency hopping. Embodiments of the present
invention are not confined to the two modes of frequency
hopping.

It should be noted that, the sounding signal configuration
information notified by the eNodeB to the UEs may be
merely an index of the sounding signal resource configura-
tion, for example, eight sounding signal resource configu-
rations are provided for UEs, where the configuration infor-
mation may be preset or included in a broadcast message,
then a 3-bit index may be adopted to represent one of the
eight sounding signal resource configurations. When the
eNodeB notifies the UE of its configuration information,
only 3-bit is needed for representing. For example, the
eNodeB notifies a group of UEs “0007, the group of UEs
may obtain a sounding signal resource according to the
information, and then one/several/all of the group of UEs
occupy this sounding signal resource in a time division
manner for transmitting sounding signals, or, assuming that
this resource corresponds to the sounding signal resource of
a UE with number 0, sounding signal resources of other UEs
can calculate sounding signal resources corresponding to
theirselves according to the formulas in the first situation of
the above illustrated third sounding signal transmission
mode. Of course, the eNodeB may also notify each of some
UESs/all the UEs in the group of an index of a sounding signal
resource configuration, respectively.

FIG. 3 is a flow diagram of a third embodiment of a
method for transmitting a sounding signal according to the
present invention. As shown in FIG. 3, the method according
to the embodiment may include:

Step 301, receiving a trigger message transmitted by a
base station, where the trigger message includes instruction
information, the instruction information is used for instruct-
ing at least one UE in a group of UEs to transmit a sounding
signal, and the trigger message further includes configura-
tion information of a sounding signal resource;

Step 302, transmitting the sounding signal to the base
station on the sounding signal resource according to the
instruction information.

The embodiment differs from the aforementioned second
embodiment in that the trigger message further includes the
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configuration information of the sounding signal resource,
so that there is no need for the base station to transmit a
notification message to the UE, the configuration informa-
tion of the sounding signal resource is included in the trigger
message and, thus, after receiving the trigger message, the
UE may directly transmit the sounding signal to the base
station on the sounding signal resource according to the
instruction information.

In step 302, the sounding signal is transmitted to the base
station on the sounding signal resource according to the
instruction information, where the modes of transmitting the
sounding signal also include three types as the same as that
in the second embodiment, for details please refer to the
second embodiment, and will not be repeated herein.

FIG. 4 is a flow diagram of a forth embodiment of a
method for receiving a sounding signal according to the
present invention. As shown in FIG. 4, the method of the
embodiment may include:

Step 401, transmitting a trigger message to a group of
UEs, where the trigger message includes instruction infor-
mation, and the instruction information is used for instruct-
ing the at least one UE to transmit a sounding signal;

Step 402, receiving the sounding signal transmitted by the
at least one UE according to the instruction information.

In this embodiment, in step 401, a base station transmits
a trigger message to a group of UEs, where the trigger
message may include instruction information, and the func-
tion of the instruction information is to instruct one or a
plurality of UEs in the group of UEs to transmit a sounding
signal, that is, at one time, one or a plurality of UEs in the
group of UEs is(are) triggered to transmit a sounding signal.

As for the UE, the UE may receive the trigger message
transmitted by the base station, where the trigger message
may include instruction information, for example, the
instruction information may be the aforementioned instruc-
tion information. Therefore, the triggered UE may transmit
a sounding signal to the base station according to the
instruction information.

According to the embodiment, a base station may transmit
a trigger message to a group of UEs, and correspondingly, a
UE may receive a trigger message transmitted by the base
station, where the trigger message may trigger the group of
UEs through instruction information carried in the trigger
message, so that the at least one UE in the group of UEs
receiving the trigger message may transmit a sounding
signal according to the instruction information, thereby
improving the efficiency.

In the aforementioned embodiment, the trigger message
in step 401 may be realized by adopting two modes, where
one first mode is to adopt a high layer signaling, where the
high layer signaling includes the instruction information; the
other mode is to adopt a physical downlink control channel
(PDCCH) bearing downlink control information (DCI),
where the DCI includes the instruction information. It
should be noted that, the high layer signaling according to
this embodiment is as the same as that in the above embodi-
ments, and is not described herein. The instruction modes of
the instruction information herein are as follows:

Mode 1:

0: do not trigger the group of UEs to transmit a sounding
signal;

1: trigger the group of UEs to transmit a sounding signal
according to a certain rule. The rule of transmitting the
sounding signal by the UE may be preset, and the UE may
pre-acquire the rule, or an eNodeB notifies the UE of the
specifically adopted rule through a high layer signaling, for
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example, the eNodeB notifies the UE in a system broadcast
or by using a cell added in a sounding signal configuration
message.

Mode 2:

00: do not trigger the group of UEs to transmit a sounding
signal;

01: trigger the group of UEs to transmit a sounding signal
according to rule a;

10: trigger the group of UEs to transmit a sounding signal
according to rule b;

11: trigger the group of UEs to transmit a sounding signal
according to rule c.

Where, the rule a, the rule b and the rule ¢ are any rule of
transmitting a sounding signal by a group of UEs. The rules
may be preset, and the UE may pre-acquire each rule.

It should be noted that, the above mode 2 may also be
expanded to occupy more than 2 bits so as to represent more
selections of sounding signal rules.

FIG. 5 is a flow diagram of a fifth embodiment of a
method for receiving a sounding signal according to the
present invention. As shown in FIG. 5, the method according
to the embodiment further includes:

Step 501, transmitting a notification message to the at
least one UE, where the notification message includes con-
figuration information of a sounding signal resource;

Step 502, transmitting a trigger message to a group of
UEs, where the trigger message includes instruction infor-
mation, and the instruction information is used for instruct-
ing the at least one UE to transmit a sounding signal;

Step 503, receiving the sounding signal transmitted by the
at least one UE on the sounding signal resource according to
the instruction information.

In this embodiment, a group of UEs includes at least two
UEs, a base station may transmit a trigger message to a
group of UEs, where the trigger message may include
instruction information, and the function of the instruction
information is to instruct one or a plurality of UEs in the
group of UEs transmit the sounding signal, that is, at one
time, one or a plurality of UEs in the group of UEs is(are)
triggered to transmit a sounding signal. Differing from the
fourth embodiment, the base station transmit a notification
message to the at least one UE in the group of UEs before
transmitting the trigger message to the UE, where the
notification message includes configuration information of
the sounding signal resource. Herein, the notification mes-
sage may be transmitted as a single message, or transmitted
through a piece of information, where the piece of informa-
tion includes configuration information of the sounding
signal resources of some certain UEs or all the UEs need to
be notified. Then, the UE transmits the sounding signal to
the base station on the sounding signal resource according to
the instruction information. Correspondingly, the base sta-
tion receives the sounding signal transmitted by the at least
one UE on the sounding signal resource according to the
instruction information. Optionally, the step of transmitting
the notification message to the UE by the base station in this
embodiment may also be performed after the base station
transmits the trigger message to the UE, or the base station
may also simultaneously transmit the notification message
and the trigger message to the UE.

In the process there are two modes of transmitting the
notification message, one mode is that the notification mes-
sage is carried by a high layer signaling, where the high layer
signaling includes the configuration information; the other
mode is that the notification message is carried by a PDCCH
bearing DCI, where the DCI includes the configuration
information.
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In step 503, the receiving, by the base station, the sound-
ing signal transmitted by at least one UE on the sounding
signal resource according to the instruction information,
includes three situations hereinafter, and this embodiment is
not limited to these three modes:

1. Receiving the sounding signal transmitted by at least
one UE by adopting a mode of occupying a sounding signal
resource in a time division manner. Under the situation:

when the configuration information further includes a
transmitting sequence of the at least one UE occupying the
sounding signal resource in the time division manner, the UE
transmit the sounding signal to the base station by adopting
the transmitting mode of a sounding signal resource occu-
pied in a time division manner, which includes: according to
the transmitting sequence, occupying a sounding signal
resource in a time division manner, and transmitting the
sounding signal to the base station, correspondingly, the
base station received the sounding signal transmitted by the
UE.

When the high layer signaling transmitted by the base
station includes a transmitting sequence of the at least one
UE occupying the sounding signal resource in the time
division manner, the UE transmits the sounding signal to the
base station by adopting the transmitting mode of occupying
a sounding signal resource in a time division manner, which
includes: according to the transmitting sequence, occupying
a sounding signal resource in a time division manner, and
transmitting the sounding signal to the base station, corre-
spondingly, the base station receives the sounding signal
transmitted by the UE.

2. The UE determines an available resource correspond-
ing to the UE itself in the sounding signal resource, and
transmits the sounding signal to the base station on the
available resource. Correspondingly, the base station
receives the sounding signal transmitted by the UE.

3. When the configuration information includes the
sounding signal resource corresponding to each UE in the at
least one UE, the UE transmits the sounding signal to the
base station on the sounding signal resource, which
includes: transmitting the sounding signal to the base station
on the sounding signal resource corresponding to the UE
itself, and, correspondingly, the base station receives the
sounding signal transmitted by the UE.

FIG. 6 is a flow diagram of a sixth embodiment of a
method for receiving a sounding signal according to the
present invention. As shown in FIG. 6, the method according
to the embodiment further includes:

Step 601, transmitting a trigger message to a group of
UEs, where the trigger message includes instruction infor-
mation, the instruction information is used for instructing
the at least one UE to transmit a sounding signal, the trigger
message further includes configuration information of a
sounding signal resource;

Step 602, receiving a sounding signal transmitted by the
at least one UE on the sounding signal resource according to
the instruction information.

The embodiment differs from the aforementioned fifth
embodiment in that the trigger message further includes the
configuration information of the sounding signal resource,
so that there is no need for the base station to transmit a
notification message to the UE, the configuration informa-
tion of the sounding signal resource is included in the trigger
message and, thus, after receiving the trigger message, the
UE may directly transmit the sounding signal to the base
station on the sounding signal resource according to the
instruction information, correspondingly, the base station
receives the sounding signal.
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In step 602, the sounding signal is transmitted by the at
least one UE on the sounding signal resource according to
instruction information, where the modes of receiving by the
base station the transmitted sounding signal also includes
three types as the same as that in the fifth embodiment, for
details please refer to the fitth embodiment, and will not be
repeated herein.

The aforementioned methods is not only used for trigger-
ing a group of UEs to transmit a non-periodic sounding
signal, but also can be used for triggering a group of UEs to
transmit a periodic sounding signal. In triggering a group of
UEs to transmit a periodic sounding signal, an eNodeB is
required to notify the UE of the transmission period, which
can reuse the prior art.

According to the method for receiving a sounding signal
provided by the aforementioned embodiments, the eNodeB
may trigger at least one UE in a group of UEs to transmit a
sounding signal according to a certain rule on a PDCCH,
thereby improving efficiency and solving the problem that
the PDCCH resource is constrained.

Persons of ordinary skill in the art may understand that, all
or a part of the steps of the foregoing method embodiments
may be implemented by a program instructing relevant
hardware. The foregoing program may be stored in a com-
puter readable storage medium. When the program runs, the
steps of the foregoing method embodiments are performed.
The foregoing storage medium includes various mediums
capable of storing program codes, such as a ROM, a RAM,
a magnetic disk, or an optical disc.

FIG. 7 is a schematic structural diagram of a first embodi-
ment of a user equipment according to the present invention.
As shown in FIG. 7, the user equipment includes:

a first receiving module 10, configured to receive a trigger
message transmitted by a base station, where the trigger
message includes instruction information, and the instruc-
tion information is used for instructing at least one UE in a
group of user equipments (UEs) to transmit a sounding
signal; where the trigger message is carried by a high layer
signaling, and the high layer signaling includes the instruc-
tion information; or the trigger message is carried by a
physical downlink control channel (PDCCH) bearing down-
link control information (DCI), where the DCI includes the
instruction information; and

a transmitting module 11, configured to transmit the
sounding signal to the base station according to the instruc-
tion information.

The embodiment is configured to execute the technical
solution of the method embodiment as shown in FIG. 1,
where the implement principle and technical effects thereof
are similar, and will not be repeated herein.

FIG. 8 is a schematic structural diagram of a second
embodiment of a user equipment according to the present
invention. As shown in FIG. 8, on the basis of the structure
as shown in FIG. 7, the user equipment according to this
embodiment further includes: a second receiving module 12,
configured to receive a notification message transmitted by
the base station simultaneous with, before, or after the first
receiving module receives the trigger message from the base
station, where the notification message includes configura-
tion information of a sounding signal resource; where the
notification message may adopt a high layer signaling, and
the high layer signaling includes the configuration informa-
tion; or the notification message is carried by a PDCCH
bearing DCI, where the DCI includes the configuration
information.

The transmitting module 11 is specifically configured to
transmit the sounding signal to the base station on the
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sounding signal resource according to the instruction infor-
mation. Specifically, the transmitting module 11 may option-
ally have the following three functions:

1. The transmitting module 11 may be specifically con-
figured to adopt a mode of occupying the sounding signal
resource in a time division manner, and transmit the sound-
ing signal to the base station.

Under the situation: when the configuration information
further includes a transmitting sequence of the at least one
UE occupying the sounding signal resource in the time
division manner, the transmitting module 11 is specifically
configured to, according to the transmitting sequence,
occupy the sounding signal resource in a time division
manner and transmit the sounding signal to the base station.

The second receiving module 12 is further configured to
receive a high layer signaling transmitted by the base station,
where the high layer signaling includes the transmitting
sequence of the at least one UE occupying the sounding
signal resource in the time division manner; the transmission
module 11 is specifically configured to, according to the
transmission sequence, occupy the sounding signal resource
in the time division manner and transmit the sounding signal
to the base station.

2. If the configuration information includes a sounding
signal resource corresponding to each UE in the at least one
UE, the transmission module 11 is specifically configured to
transmit the sounding signal to the base station on a sound-
ing signal resource corresponding to the UE itself.

3. The transmission module 11 may include:

a determining unit 13, configured to determine an avail-
able resource corresponding to the UE itself in the sounding
signal resource; and

a transmission unit 14, configured to transmit the sound-
ing signal to the base station on the available resource.

The embodiment is configured to execute the technical
solution of the method embodiment as shown in FIG. 2,
where the implement principle and technical effects thereof
are similar, and will not be repeated herein.

FIG. 9 is a schematic structural diagram of a third
embodiment of a user equipment according to the present
invention. As shown in FIG. 9, on the basis of the structure
as shown in FIG. 7, the user equipment according to the
embodiment further includes: a first receiving module 10,
configured to receive a trigger message transmitted by a base
station, where the trigger message includes instruction infor-
mation, and the instruction information is used for instruct-
ing at least one UE in a group of user equipments (UEs) to
transmit a sounding signal, the trigger message further
includes configuration information of a sounding signal
resource; where the trigger message is carried by a high
layer signaling, the high layer signaling includes instruction
information; or the trigger message is carried by a physical
downlink control channel (PDCCH) bearing downlink con-
trol information (DCI), where the DCI includes the instruc-
tion information.

The transmitting module 11 is specifically configured to
transmit the sounding signal to the base station on the
sounding signal resource according to the instruction infor-
mation. Specifically, the transmitting module 11 may spe-
cifically have the following three functions:

1. The transmitting module 11 may be specifically con-
figured to adopt a mode of occupying the sounding signal
resource in a time division manner, and transmit the sound-
ing signal to the base station.

Under the situation: when the configuration information
further includes a transmitting sequence of the at least one
UE occupying the sounding signal resource in the time
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division manner, the transmission module 11 is specifically
configured to, according to the transmitting sequence,
occupy the sounding signal resource in a time division
manner and transmit the sounding signal to the base station.

2. If the configuration information includes a sounding
signal resource corresponding to each UE in the at least one
UE, the transmission module 11 is specifically configured to
transmit the sounding signal to the base station on a sound-
ing signal resource corresponding to the UE itself.

3. The transmission module 11 may include:

a determining unit 15, configured to determine an avail-
able resource corresponding to the UE itself in the sounding
signal resource; and

a transmission unit 16, configured to transmit the sound-
ing signal to the base station on the available resource.

The embodiment is configured to execute the technical
solution of the method embodiment as shown in FIG. 3,
where the implement principle and technical effects thereof
are similar, and will not be repeated herein.

FIG. 10 is a schematic structural diagram of a first
embodiment of a base station according to the present
invention. As shown in FIG. 10, the base station includes:

a triggering module 17, configured to transmit a trigger
message to a group of user equipments (UEs), where the
trigger message includes instruction information, and the
instruction information is used for instructing the at least one
UE to transmit a sounding signal; where the trigger message
is carried by a high layer signaling, and the high layer
signaling includes the instruction information; or the trigger
message is carried by a physical downlink control channel
(PDCCH) bearing downlink control information (DCI),
where the DCI includes the instruction information; and

a receiving module 18 configured to receive the sounding
signal transmitted by the at least one UE according to the
instruction information.

The embodiment is configured to execute the technical
solution of the method embodiment as shown in FIG. 4,
where the implement principle and technical effects thereof
are similar, and will not be repeated herein.

FIG. 11 is a schematic structural diagram of a second
embodiment of a base station according to the present
invention. As shown in FIG. 11, on the basis of the structure
as shown in FIG. 10, the user equipment according to the
embodiment further includes:

a notification module 19, configured to transmit a notifi-
cation message to the at least one UE, where the notification
message includes configuration information of a sounding
signal resource; where the notification message may adopt a
high layer signaling, and the high layer signaling includes
the configuration information; or the notification message is
carried by a PDCCH bearing DCI, where the DCI includes
the configuration information; and

the receiving module 18 specifically configured to receive
the sounding signal transmitted by the at least one UE on the
sounding signal resource according to the instruction infor-
mation.

According to the embodiment, in particular, the receiving
module 18 of the base station may specifically have two
functions as follows:

1. The receiving module 18 may specifically be further
configured to receive a sounding signal transmitted by the at
least one UE by adopting a mode of occupying a sounding
signal resource in a time division manner.

Under the situation: when the configuration information
further includes a transmitting sequence of the at least one
UE occupying the sounding signal resource in the time
division manner, the receiving module 18 is specifically
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configured to receive a sounding signal transmitted by the at
least one UE by adopting the mode of occupying the
sounding signal resource in the time division manner and
according to the transmitting sequence.

Correspondingly, the notification module 19 is further
configured to transmit a high layer signaling to the at least
one UE, where the high layer signaling includes a transmit-
ting sequence of the at least one UE occupying the sounding
signal resource in the time division manner.

2. If the configuration information includes a sounding
signal resource corresponding to each UE in the at least one
UE, the receiving module 18 is specifically configured to
receive a sounding signal transmitted to the base station by
the at least one UE on a sounding signal resource corre-
sponding to the UE itself.

The embodiment is configured to execute the technical
solution of the method embodiment as shown in FIG. 5,
where the implement principle and technical effects thereof
are similar, and will not be repeated herein

A third embodiment of a base station according to the
present invention may adopt the base station structure as
shown in FIG. 10, in the base station of the embodiment:

a triggering module 17 is configured to transmit a trigger
message to a group of user equipments (UEs), where the
trigger message includes instruction information, and the
instruction information is used for instructing at least one
UE to transmit a sounding signal; the trigger message further
includes configuration information of a sounding signal
resource; where the trigger message is carried by a high
layer signaling, the high layer signaling includes instruction
information; or the trigger message is carried by a physical
downlink control channel (PDCCH) bearing downlink con-
trol information (DCI), where the DCI includes the instruc-
tion information.

A receiving module 18 is specifically configured to
receive a sounding signal transmitted by the at least one UE
on the sounding signal resource according to the instruction
information.

According to the embodiment, in particular, the receiving
module 18 of the base station may specifically have two
functions as follows:

1. The receiving module 18 may specifically be further
configured to receive a sounding signal transmitted by the at
least one UE by adopting a mode of occupying a sounding
signal resource in a time division manner.

Under the situation: when the configuration information
further includes a transmitting sequence of the at least one
UE occupying the sounding signal resource in the time
division manner, the receiving module 18 is specifically
configured to receive a sounding signal transmitted by the at
least one UE by adopting the mode of occupying the
sounding signal resource in the time division manner and
according to the transmitting sequence.

2. If the configuration information includes a sounding
signal resource corresponding to each UE in the at least one
UE, the receiving module 18 is specifically configured to
receive a sounding signal transmitted to the base station by
the at least one UE on a sounding signal resource corre-
sponding to the UE itself.

The embodiment is configured to execute the technical
solution of the method embodiment as shown in FIG. 6,
where the implement principle and technical effects thereof
are similar, and will not be repeated herein.

The aforementioned embodiments of the present inven-
tion are also applicable for a base station to trigger at least
one UE in a group of UEs to transmit a channel quality
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indicator (abbreviated as CQI) or a precoding matrix indi-
cator (abbreviated as PMI) or a rank indicator (abbreviated
as RI).

The detailed embodiments of methods and apparatuses for
triggering by a base station at least one UE in a group of UEs
to transmit CQI/PMI/RI, may be obtained by replacing the
sounding signal, in the aforementioned embodiments of the
methods for transmitting the sounding signal, the methods
for receiving the sounding signal, the base stations and the
UEs, into the CQI/PMI/RI.

The difference solely lies in that, the non-periodic CQI/
PMI/RI feedback performed by a triggered UE needs to be
transmitted by occupying a physical uplink shared channel
resource (abbreviated as PUSCH) together with uplink data,
i.e., only UEs scheduled by a base station in the group of
UESs can perform the non-periodic CQI/PMI/RI feedback on
the corresponding PUSCH. Therefore, there is a slight
difference between a mode of occupying resources by each
UE in the group of UEs when feeding back the CQI/PMI/RI
and a mode of occupying resources by each UE in the group
of UEs when feeding back the sounding signal. When it is
implemented, trigger modes, for example, may adopt:

Mode 1:

0: do not trigger the CQI/PMI/RI feedback;

1: trigger the CQI/PMI/RI feedback.

Where, the CQI/PMI/RI feedback mode specifically
adopted by a UE may be preset, or be notified through the
system broadcast, or be instructed by using a cell added in
the CQI/PMI/RI feedback configuration message.

Mode 2:

00: do not trigger the CQI/PMI/RI feedback;

01: trigger the group of UEs to perform the CQI/PMI/RI
feedback according to rule a;

10: trigger the group of UEs to perform the CQI/PMI/RI
feedback according to rule b;

11: trigger the group of UEs to perform the CQI/PMI/RI
feedback according to rule c;

Where, the rule a, the rule b, and the rule ¢ are any rule
of performing the CQI/PMUI/RI feedback by a group of UEs,
and each rule may be pre-obtained by the UEs.

It should be noted that, the above mode 2 may also be
expanded to occupy more than 2 bits so as to represent more
selections of CQI/PMI/RI feedback.

There are several rules hereinafter, but embodiments of
the present invention are not limited to them:

1. Only trigger scheduled UEs to perform the CQI/PMI/
RI feedback; where the scheduled UEs simultaneously trans-
mit CQI/PMI/RI information and uplink data on a PUSCH
according to scheduling information. For example, in a
group scheduling, only UE#1, UE#4, and UE#5 are sched-
uled, then only the three UEs are triggered to perform the
CQI/PMI/RI feedback.

2. Trigger at least one UE in a group to perform the
CQI/PMI/RI feedback, where UEs not being scheduled
occupy a reserved resource in a time division manner to
perform the feedback; where, the triggered and scheduled
UEs may simultaneously transmit CQI/PMI/RI information
and uplink data on a PUSCH according to scheduling
information, however, the triggered but not being scheduled
UEs may feedback the CQIPMI/RI on a reservation
resource. Herein, the mode of notifying the reserved
resource is, for example, is similar to triggering the sounding
signal, which may be notified through being carried in a
trigger message, may be notified through being carried in a
notification message, and may also be a preset reserved
resource. For the reserved resource, the using mode, for
example, may be:
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1. The UEs, which are not being scheduled, occupy the
same reserved resource in a time division manner according
to a certain sequence (e.g. according to an UE number
sequence in an increasing order or a decreasing order);

2. The UEs, which are not being scheduled, respectively
occupy different reservation resources in a frequency divi-
sion manner;

3. The UEs, which are not being scheduled, respectively
occupy reserved resources with different time-frequency
locations.

4. The UEs, which are not being scheduled, perform the
transmission on the reservation resources with the same
time-frequency resource locations in a code division man-
ner.

It should be noted that, persons skilled in the art may
design the reserved resource as needed, which is not defined
in embodiments of the present invention.

In summary, embodiments of the present invention can
enable an eNodeB to schedule, on a PDCCH, at least one UE
in a group of UEs to feed back the CQI/PMI/RI, thereby
improving the scheduling efficiency of the CQ/PMI/RI.

Finally, it should be noted that the foregoing embodiments
are merely intended for describing the technical solutions of
the present invention rather than limiting the present inven-
tion. Although the present invention is described in detail
with reference to the foregoing embodiments, persons of
ordinary skill in the art should understand that they may still
make modifications to the technical solutions described in
the foregoing embodiments, or make equivalent replace-
ments to some technical features thereof however, these
modifications or replacements do not make the essence of
corresponding technical solutions depart from the spirit and
scope of the technical solutions in the embodiments of the
present invention

What is claimed is:
1. A method for transmitting a sounding signal, compris-
ing:

receiving a trigger message transmitted by a base station,
wherein the trigger message comprises instruction
information for instructing at least one user equipment
(UE) in a group of UEs to transmit a sounding signal,
and the group of UEs comprises at least two UEs; and

transmitting the sounding signal to the base station
according to the instruction information;

wherein simultaneous with[, before, or after] the receiving
the trigger message transmitted by the base station, the
method further comprises: receiving a notification mes-
sage transmitted by the base station, wherein the noti-
fication message comprises configuration information
of a sounding signal resource; and wherein the notifi-
cation message and the trigger message are carried in
one message,; and

wherein the transmitting the sounding signal to the base
station according to the instruction information com-
prises: transmitting the sounding signal to the base
station on a sounding signal resource corresponding to
the UE according to the instruction information,
wherein the sounding signal resource corresponding to
the UE is calculated by the UE based on the configu-
ration information of the sounding signal resource
according to an intra-group position or an intra-number
of the UE.

2. The method according to claim 1, wherein:

the trigger message is carried by a high layer signaling
that comprises the instruction information; or
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the trigger message is carried by a physical downlink
control channel (PDCCH) bearing downlink control
information (DCI), wherein the DCI comprises the
instruction information.

3. The method according to claim 1, wherein the trans-
mitting the sounding signal to the base station on the
sounding signal resource comprises:

transmitting the sounding signal to the base station by

adopting a mode of occupying the sounding signal
resource in a time division manner.
4. The method according to claim 3, further comprising:
receiving a high layer signaling transmitted by the base
station, wherein the high layer signaling comprises a
transmitting sequence of the at least one UE occupying
the sounding signal resource in the time division man-
ner;
wherein the transmitting the sounding signal to the base
station by adopting the mode of occupying the sound-
ing signal resource in the time division manner com-
prises occupying the sounding signal resource in the
time division manner and transmitting the sounding
signal to the base station according to the transmitting
sequence.
5. A method for receiving a sounding signal, comprising:
transmitting a trigger message to at least one user equip-
ment (UE) in a group of UEs, wherein the trigger
message comprises instruction information for instruct-
ing the at least one UE to transmit a sounding signal,
and the group of UEs comprises at least two UEs; and

receiving the sounding signal transmitted by the at least
one UE according to the instruction information;

wherein simultaneous with[, before, or after] the trans-
mitting the trigger message to the at least one UE in the
group of UEs, the method further comprises: transmit-
ting a notification message to the at least one UE,
wherein the notification message comprises configura-
tion information of a sounding signal resource; and
wherein the notification message and the trigger mes-
sage are carried in one message; and

wherein the receiving the sounding signal transmitted by

the at least one UE according to the instruction infor-
mation comprises: receiving the sounding signal trans-
mitted by each UE in the group of UEs on a sounding
signal resource corresponding to said each UE accord-
ing to the instruction information, wherein the sound-
ing signal resource corresponding to said each UE is
calculated by said each UE based on the configuration
information of the sounding signal resource according
to an intra-group position or an intra-number of said
each UE.

6. The method according to claim 5, wherein

the trigger message is carried by a high layer signaling,

and the high layer signaling comprises the instruction
information; or

the trigger message is carried by a physical downlink

control channel (PDCCH) bearing downlink control
information (DCI), wherein the DCI comprises the
instruction information.

7. The method according to claim 5, wherein the receiving
the sounding signal transmitted by the at least one UE on the
sounding signal resource according to the instruction infor-
mation comprises: receiving the sounding signal transmitted
by the at least one UE by adopting a mode of occupying the
sounding signal resource in a time division manner.

8. A user equipment (UE), comprising:

a first receiving module, configured to receive a trigger

message transmitted by a base station, wherein the
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trigger message comprises instruction information,
wherein the instruction information is used for instruct-
ing at least one UE in a group of UEs to transmit a
sounding signal; and

a transmitting module, configured to transmit the sound-
ing signal to the base station according to the instruc-
tion information;

wherein the [user equipment further comprises a second]
Jirst receiving module[,] is further configured to receive
a notification message transmitted by the base station
simultaneous with[, before, or after the first receiving
module receives] the trigger message transmitted by the
base station, wherein the notification message com-
prises configuration information of a sounding signal
resource; and wherein the notification message and the
trigger message are carried in one message; and

wherein the transmitting module is specifically configured
to transmit the sounding signal to the base station on a
sounding signal resource corresponding to the UE
according to the instruction information, wherein the
sounding signal resource corresponding to the UE is
calculated by the UE based on the configuration infor-
mation of the sounding signal resource according to an
intra-group position or an intra-number of the UE.

9. The user equipment according to claim 8, wherein

the trigger message is carried by a high layer signaling,
and the high layer signaling comprises the instruction
information; or

the trigger message is carried by a physical downlink
control channel (PDCCH) bearing downlink control
information (DCI), wherein the DCI comprises the
instruction information.

10. The user equipment according to claim 8, wherein

the notification message is carried by a high layer signal-
ing, and the high layer signaling comprises the con-
figuration information; or

the notification message is carried by a PDCCH bearing
DCI, and the DCI comprises the configuration infor-
mation.

11. The user equipment according to claim 8, wherein the
transmitting module is configured to transmit the sounding
signal to the base station by adopting a mode of occupying
the sounding signal resource in a time division manner.

12. The user equipment according to claim 11, wherein
the [second] first receiving module is also configured to
receive a high layer signaling transmitted by the base station,
wherein the high layer signaling comprises a transmitting
sequence of the at least one UE occupying the sounding
signal resource in the time division manner; and

wherein the transmitting module is specifically configured
to occupy the sounding signal resource in the time
division manner and transmit the sounding signal to the
base station according to the transmitting sequence.

13. A base station, comprising:

a triggering module, configured to transmit a trigger
message to at least one user equipment (UE) in a group
of UEs, wherein the trigger message comprises instruc-
tion information, and the instruction information is
used for instructing the at least one UE to transmit a
sounding signal; and

a receiving module, configured to receive the sounding
signal transmitted by the at least one UE according to
the instruction information;

wherein the base station further comprises a notification
module, configured to transmit a notification message
to the at least one UE, wherein the notification message
comprises configuration information of a sounding
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signal resource; and wherein the notification message
and the trigger message ave carried in one message;
and

wherein the receiving module is configured to receive the

sounding signal transmitted by each UE in the group of
UEs on the sounding signal resource corresponding to
said each UE according to the instruction information,
wherein the sounding signal resource corresponding to
said each UE is calculated by said each UE based on the
configuration information of the sounding signal
resource according to an intra-group position or an
intra-number of said each UE.

14. The base station according to claim 13, wherein

the trigger message is carried by a high layer signaling,

and the high layer signaling comprises the instruction
information; or

the trigger message is carried by a physical downlink

control channel (PDCCH) bearing downlink control
information (DCI), wherein the DCI comprises the
instruction information.

15. The base station according to claim 13, wherein the
receiving module is configured to receive the sounding
signal transmitted by the at least one UE by adopting a mode
of occupying the sounding signal resource in a time division
manner.

16. The base station according to claim 15,

wherein the notification module is also configured to

transmit a high layer signaling to the at least one UE,
wherein the high layer signaling comprises a transmit-
ting sequence of the at least one UE occupying the
sounding signal resource in the time division manner.

17. The method according to claim 1, wherein, the trigger
message further comprises configuration information of a
sounding signal resource;

wherein the transmitting the sounding signal to the base

station according to the instruction information com-
prises transmitting the sounding signal to the base
station on the sounding signal resource according to the
instruction information.

18. The method according to claim 17, wherein the
configuration information comprises a transmitting
sequence of the at least one UE occupying the sounding
signal resource in a time division manner;

wherein the transmitting the sounding signal to the base

station by adopting the mode of occupying the sound-
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ing signal resource in the time division manner com-
prises occupying the sounding signal resource in the
time division manner and transmitting the sounding
signal to the base station according to the transmitting
sequence.

19. The method according to claim 5, wherein, the trigger
message further comprises configuration information of a
sounding signal resource;

wherein the receiving the sounding signal transmitted by

the at least one UE according to the instruction infor-
mation comprises receiving the sounding signal trans-
mitted by the at least one UE on the sounding signal
resource according to the instruction information.

20. The user equipment according to claim 11, wherein
the configuration information comprises a transmitting
sequence of the at least one UE occupying the sounding
signal resource in a time division manner; and

wherein the transmitting module is configured to occupy

the sounding signal resource in the time division man-
ner and transmit the sounding signal to the base station
according to the transmitting sequence.

21. The base station according to claim 13, wherein the
trigger message further comprises configuration information
of a sounding signal resource;

wherein the receiving module is configured to receive the

sounding signal transmitted by the at least one UE on
the sounding signal resource according to the instruc-
tion information.

22. The base station according to claim 21, wherein the
configuration information further comprises a transmitting
sequence of the at least one UE occupying the sounding
signal resource in a time division manner.

23. The method accovding to claim 1, wherein the con-
figuration information of the sounding signal resource is an
index of the sounding signal resource configuration.

24. The method accovding to claim 5, wherein the con-
figuration information of the sounding signal resource is an
index of the sounding signal resource configuration.

25. The user equipment accovding to claim 8, wherein the
configuration information of the sounding signal resource is
an index of the sounding signal resource configuration.

26. The base station according to claim 13, wherein the
configuration information of the sounding signal resource is
an index of the sounding signal resource configuration.
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