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(54) METHOD AND APPARATUS FOR SELECTING A RESOURCE, AND ELECTRONIC DEVICE

(57) Embodiments of the present invention disclose
a resource selection method and apparatus and an elec-
tronic device. The method includes: configuring a CSI
process for a second device, where the CSI process is
corresponding to configuration information of K reference
signal resources or configuration information of K refer-
ence signal antenna port groups; and sending a refer-
ence signal to the second device according to the con-
figuration information corresponding to the CSI process,
so that the second device obtains a corresponding chan-
nel quality measurement result by measuring the refer-

ence signal, where the channel quality measurement re-
sult includes a precoding matrix indicator PMI, the PMI
is used to indicate a serial number of a precoding matrix
selected by the second device, the selected precoding
matrix is a matrix in a preset precoding matrix set, and
the preset precoding matrix set is determined according
to K and a quantity T of beams that need to be selected.
In this way, a candidate reference signal resource can
be selected in a mechanism 2, and a design and storage
of a precoding matrix set in different resource configura-
tions are simplified.
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Description

TECHNICAL FIELD

[0001] The present invention relates to wireless communications technologies, and in particular, to a resource selection
method and apparatus and an electronic device.

BACKGROUND

[0002] A multiple-input multiple-output (MIMO) technology has been widely used in a wireless communications system
to improve a system capacity and ensure cell coverage. For example, multi-antenna-based transmit diversity, open-
loop/closed-loop spatial multiplexing, and demodulation reference signal (DMRS)-based multi-stream transmission are
used in a downlink transmission of an long term evolution (LTE) system. DMRS-based multi-stream transmission is a
main transmission mode in an LTE-advanced (LTE-A) system and a subsequent system. A procedure of the DMRS-
based multi-stream transmission is as follows: user equipment (UE) first performs channel measurement according to
a channel state information reference signal (CSI-RS) configured by an evolved NodeB (eNB). A measurement result
includes a transmission rank, a precoding matrix corresponding to the transmission rank, and a channel quality indicator
(CQI) corresponding to the transmission rank and the precoding matrix. Then, the UE feeds back the measurement
result to the eNB. The eNB further performs downlink scheduling according to the measurement result fed back by the
UE, and sends, according to a scheduling result, a physical downlink shared channel (PDSCH) to the UE by using a DMRS.
[0003] In a communications standard such as a current LTE-A Rel-13 standard, mechanisms for CSI reporting and
feedback in three-dimensional MIMO may be classified into a mechanism 1 in which a CSI-RS resource is not precoded
and a mechanism 2 in which a CSI-RS resource is precoded. In the mechanism 2, to eliminate impact caused by a
movement of the UE and improve CSI feedback accuracy, a base station usually sends multiple sets of precoded
candidate reference signal resources to the UE for selection and reporting. Different from the mechanism 1 in which
only CSI reporting is performed, in the mechanism 2, extra selection needs to be further performed on multiple sets of
precoded resources.
[0004] In the mechanism 1, beam selection is usually directly bound to a rank. For example, when the rank is 3 or 4,
a precoding matrix and a phase rotation part that are corresponding to orthogonal beams need to be selected. However,
in the mechanism 2, a precoding matrix for the multiple sets of precoded candidate reference signal resources is unknown
to the UE, and in the mechanism 2, the UE may need to report multiple sets of candidate reference signal resources to
the base station in one rank. In the mechanism 2, beam or resource selection usually has no direct association with a
rank. Therefore, a manner in the mechanism 1 for selecting a candidate reference signal resource cannot be used in
the mechanism 2, and there is an urgent need for an effective solution that can be used in the mechanism 2 to select a
candidate reference signal resource.

SUMMARY

[0005] Embodiments of the present invention provide a resource selection method and apparatus and an electronic
device, so as to select a candidate reference signal resource in a mechanism 2.
[0006] To resolve the foregoing technical problem, the present invention discloses the following technical solutions:
[0007] According to a first aspect, a resource selection method is provided, where the method is applied to a first
device, and the method includes:

configuring a channel state information (CSI) process for a second device, where the CSI process is corresponding
to configuration information of K reference signal resources or configuration information of K reference signal antenna
port groups, and K is a natural number; and
sending a reference signal to the second device according to the configuration information corresponding to the
CSI process, so that the second device obtains a corresponding channel quality measurement result by measuring
the reference signal, where the channel quality measurement result includes a precoding matrix indicator (PMI),
where
the PMI is used to indicate a serial number of a precoding matrix selected by the second device, the selected
precoding matrix is a matrix in a preset precoding matrix set, and the preset precoding matrix set is determined
according to K and a quantity T of beams that need to be selected.

[0008] With reference to the first aspect, in a first possible implementation of the first aspect,
each precoding matrix in the precoding matrix set may be split into a first constituent part and a second constituent part;
the first constituent part is used for beam selection, first constituent parts of all precoding matrices in the precoding
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matrix set form a set Y, and a quantity of elements in the set Y is CK
T; and the second constituent part is used for phase

modulation.
[0009] With reference to the first possible implementation of the first aspect, in a second possible implementation of
the first aspect,
elements in the set Y are column selection vectors used for beam selection or a matrix including the column selection
vectors.
[0010] With reference to the second possible implementation of the first aspect, in a third possible implementation of
the first aspect,
a subset including CK-1

T elements in the set Y is the same as a set Yk-1, and the set Yk-1 is a set including the first
constituent parts in all the precoding matrices in the precoding matrix set when a quantity of reference signal resources
corresponding to the CSI process or a quantity of reference signal antenna port groups corresponding to the CSI process
is K-1 and the quantity of the beams that need to be selected is T.
[0011] With reference to the third possible implementation of the first aspect, in a fourth possible implementation of
the first aspect,
the set Yk-1 is first CK-1

T elements in the set Y when elements are arranged according to serial numbers.
[0012] With reference to the second possible implementation of the first aspect, in a fifth possible implementation of
the first aspect, the elements in the set Y are numbered according to the following rule:

for two elements whose column selection vectors that are in a same location in terms of element composition are
both ei, an element with a column selection vector that is after ei in terms of element composition and that has a
smaller subscript has a smaller serial number; or
for two elements whose column selection vectors that are in a same location in terms of element composition are
both ei, an element with a column selection vector that is before ei in terms of element composition and that has a
smaller subscript has a smaller serial number, where
ei indicates a column selection vector whose value is 1 in the ith dimension and is zero in all the other dimensions.

[0013] With reference to the first aspect, in a sixth possible implementation of the first aspect,
the channel quality measurement result further includes at least one of a channel quality indicator (CQI), a rank indicator
(RI), or a precoding type indicator (PTI); and respective physical uplink control channel (PUCCH) report types or a joint
PUCCH report type of the PMI and the at least one of the CQI, the RI, or the PTI are determined according to at least
two of K, T, or the rank indicator.
[0014] With reference to the first aspect, in a seventh possible implementation of the first aspect, the method further
includes:

receiving the channel quality measurement result reported by the second device; and
communicating with the second device according to the channel quality measurement result.

[0015] According to a second aspect, a resource selection method is provided, where the method is applied to a
second device, and the method includes:

receiving a reference signal sent by a first device according to configuration information corresponding to a channel
state information (CSI) process, where the CSI process is a process configured by the first device for the second
device, the CSI process is corresponding to configuration information of K reference signal resources or configuration
information of K reference signal antenna port groups, and K is a natural number; and
obtaining a corresponding channel quality measurement result by measuring the reference signal, where the channel
quality measurement result includes a precoding matrix indicator (PMI), where
the PMI is used to indicate a serial number of a precoding matrix selected by the second device, the selected
precoding matrix is a matrix in a preset precoding matrix set, and the preset precoding matrix set is determined
according to K and a quantity T of beams that need to be selected.

[0016] With reference to the second aspect, in a first possible implementation of the second aspect,
each precoding matrix in the precoding matrix set may be split into a first constituent part and a second constituent part;
the first constituent part is used for beam selection, first constituent parts of all precoding matrices in the precoding
matrix set form a set Y, and a quantity of elements in the set Y is CK

T; and the second constituent part is used for phase
modulation.
[0017] With reference to the first possible implementation of the second aspect, in a second possible implementation
of the second aspect,
elements in the set Y are column selection vectors used for beam selection or a matrix including the column selection
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vectors.
[0018] With reference to the second possible implementation of the second aspect, in a third possible implementation
of the second aspect,
a subset including CK-1

T elements in the set Y is the same as a set Yk-1, and the set Yk-1 is a set including the first
constituent parts in all the precoding matrices in the precoding matrix set when a quantity of reference signal resources
corresponding to the CSI process or a quantity of reference signal antenna port groups corresponding to the CSI process
is K-1 and the quantity of the beams that need to be selected is T.
[0019] With reference to the third possible implementation of the second aspect, in a fourth possible implementation
of the second aspect,
the set Yk-1 is first CK-1

T elements in the set Y when elements are arranged according to serial numbers.
[0020] With reference to the second possible implementation of the second aspect, in a fifth possible implementation
of the second aspect, the elements in the set Y are numbered according to the following rule:

for two elements whose column selection vectors that are in a same location in terms of element composition are
both ei, an element with a column selection vector that is after ei in terms of element composition and that has a
smaller subscript has a smaller serial number; or
for two elements whose column selection vectors that are in a same location in terms of element composition are
both ei, an element with a column selection vector that is before ei in terms of element composition and that has a
smaller subscript has a smaller serial number, where
ei indicates a column selection vector whose value is 1 in the ith dimension and is zero in all the other dimensions.

[0021] With reference to the second aspect, in a sixth possible implementation of the second aspect,
the channel quality measurement result further includes at least one of a channel quality indicator (CQI), a rank indicator
(RI), or a precoding type indicator (PTI); and respective physical uplink control channel (PUCCH) report types or a joint
PUCCH report type of the PMI and the at least one of the CQI, the RI, or the PTI are determined according to at least
two of K, T, or the rank indicator.
[0022] With reference to the second aspect, in a seventh possible implementation of the second aspect, the method
further includes:
reporting the channel quality measurement result to the first device.
[0023] According to a third aspect, a resource selection apparatus is provided, where the apparatus is applied to a
first device, and the apparatus includes:

a CSI process configuration module, configured to configure a channel state information (CSI) process for a second
device, where the CSI process is corresponding to configuration information of K reference signal resources or
configuration information of K reference signal antenna port groups, and K is a natural number; and
a reference signal sending module, configured to send a reference signal to the second device according to the
configuration information corresponding to the CSI process that is configured by the CSI process configuration
module, so that the second device obtains a corresponding channel quality measurement result by measuring the
reference signal, where the channel quality measurement result includes a precoding matrix indicator (PMI), where
the PMI is used to indicate a serial number of a precoding matrix selected by the second device, the selected
precoding matrix is a matrix in a preset precoding matrix set, and the preset precoding matrix set is determined
according to K and a quantity T of beams that need to be selected.

[0024] With reference to the third aspect, in a first possible implementation of the third aspect,
each precoding matrix in the precoding matrix set may be split into a first constituent part and a second constituent part;
the first constituent part is used for beam selection, first constituent parts of all precoding matrices in the precoding
matrix set form a set Y, and a quantity of elements in the set Y is CK

T; and the second constituent part is used for phase
modulation.
[0025] With reference to the first possible implementation of the third aspect, in a second possible implementation of
the third aspect,
elements in the set Y are column selection vectors used for beam selection or a matrix including the column selection
vectors.
[0026] With reference to the second possible implementation of the third aspect, in a third possible implementation of
the third aspect,
a subset including CK-1

T elements in the set Y is the same as a set Yk-1, and the set Yk-1 is a set including the first
constituent parts in all the precoding matrices in the precoding matrix set when a quantity of reference signal resources
corresponding to the CSI process or a quantity of reference signal antenna port groups corresponding to the CSI process
is K-1 and the quantity of the beams that need to be selected is T.
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[0027] With reference to the third possible implementation of the third aspect, in a fourth possible implementation of
the third aspect,
the set Yk-1 is first CK-1

T elements in the set Y when elements are arranged according to serial numbers.
[0028] With reference to the second possible implementation of the third aspect, in a fifth possible implementation of
the third aspect, the elements in the set Y are numbered according to the following rule:

for two elements whose column selection vectors that are in a same location in terms of element composition are
both ei, an element with a column selection vector that is after ei in terms of element composition and that has a
smaller subscript has a smaller serial number; or
for two elements whose column selection vectors that are in a same location in terms of element composition are
both ei, an element with a column selection vector that is before ei in terms of element composition and that has a
smaller subscript has a smaller serial number, where
ei indicates a column selection vector whose value is 1 in the ith dimension and is zero in all the other dimensions.

[0029] With reference to the third aspect, in a sixth possible implementation of the third aspect,
the channel quality measurement result further includes at least one of a channel quality indicator (CQI), a rank indicator
(RI), or a precoding type indicator (PTI); and respective physical uplink control channel (PUCCH) report types or a joint
PUCCH report type of the PMI and the at least one of the CQI, the RI, or the PTI are determined according to at least
two of K, T, or the rank indicator.
[0030] With reference to the third aspect, in a seventh possible implementation of the third aspect, the apparatus
further includes:

a channel quality measurement result receiving module, configured to receive the channel quality measurement
result reported by the second device; and
a communications module, configured to communicate with the second device according to the channel quality
measurement result received by the channel quality measurement result receiving module.

[0031] According to a fourth aspect, a resource selection apparatus is provided, where the apparatus is applied to a
second device, and the apparatus includes:

a reference signal receiving module, configured to receive a reference signal sent by a first device according to
configuration information corresponding to a channel state information (CSI) process, where the CSI process is a
process configured by the first device for the second device, the CSI process is corresponding to configuration
information of K reference signal resources or configuration information of K reference signal antenna port groups,
and K is a natural number; and
a channel quality measurement result obtaining module, configured to obtain a corresponding channel quality meas-
urement result by measuring the reference signal, where the channel quality measurement result includes a precoding
matrix indicator (PMI), where
the PMI is used to indicate a serial number of a precoding matrix selected by the second device, the selected
precoding matrix is a matrix in a preset precoding matrix set, and the preset precoding matrix set is determined
according to K and a quantity T of beams that need to be selected.

[0032] With reference to the fourth aspect, in a first possible implementation of the fourth aspect,
each precoding matrix in the precoding matrix set may be split into a first constituent part and a second constituent part;
the first constituent part is used for beam selection, first constituent parts of all precoding matrices in the precoding
matrix set form a set Y, and a quantity of elements in the set Y is CK

T; and the second constituent part is used for phase
modulation.
[0033] With reference to the first possible implementation of the fourth aspect, in a second possible implementation
of the fourth aspect,
elements in the set Y are column selection vectors used for beam selection or a matrix including the column selection
vectors.
[0034] With reference to the second possible implementation of the fourth aspect, in a third possible implementation
of the fourth aspect,
a subset including CK-1

T elements in the set Y is the same as a set Yk-1, and the set Yk-1 is a set including the first
constituent parts in all the precoding matrices in the precoding matrix set when a quantity of reference signal resources
corresponding to the CSI process or a quantity of reference signal antenna port groups corresponding to the CSI process
is K-1 and the quantity of the beams that need to be selected is T.
[0035] With reference to the third possible implementation of the fourth aspect, in a fourth possible implementation of
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the fourth aspect,
the set Yk-1 is first CK-1

T elements in the set Y when elements are arranged according to serial numbers.
[0036] With reference to the second possible implementation of the fourth aspect, in a fifth possible implementation
of the fourth aspect, the elements in the set Y are numbered according to the following rule:

for two elements whose column selection vectors that are in a same location in terms of element composition are
both ei, an element with a column selection vector that is after ei in terms of element composition and that has a
smaller subscript has a smaller serial number; or
for two elements whose column selection vectors that are in a same location in terms of element composition are
both ei, an element with a column selection vector that is before ei in terms of element composition and that has a
smaller subscript has a smaller serial number, where
ei indicates a column selection vector whose value is 1 in the ith dimension and is zero in all the other dimensions.

[0037] With reference to the fourth aspect, in a sixth possible implementation of the fourth aspect,
the channel quality measurement result further includes at least one of a channel quality indicator (CQI), a rank indicator
(RI), or a precoding type indicator (PTI); and respective physical uplink control channel (PUCCH) report types or a joint
PUCCH report type of the PMI and the at least one of the CQI, the RI, or the PTI are determined according to at least
two of K, T, or the rank indicator.
[0038] With reference to the fourth aspect, in a seventh possible implementation of the fourth aspect, the apparatus
further includes:
a channel quality measurement result reporting module, configured to report the channel quality measurement result to
the first device.
[0039] According to a fifth aspect, an electronic device is provided, where the electronic device includes: a processor,
a memory, a transceiver module, and a system bus; the processor, the memory, and the transceiver module are connected
by using the system bus; the transceiver module is configured to receive and send a wireless signal; the memory is
configured to store an instruction that can be executed by the processor; and
the processor is configured to:

receive a reference signal sent by a first device according to configuration information corresponding to a channel
state information (CSI) process, where the CSI process is a process configured by the first device for the electronic
device, the CSI process is corresponding to configuration information of K reference signal resources or configuration
information of K reference signal antenna port groups, and K is a natural number; and
obtain a corresponding channel quality measurement result by measuring the reference signal, where the channel
quality measurement result includes a precoding matrix indicator (PMI), where
the PMI is used to indicate a serial number of a precoding matrix selected by the electronic device, the selected
precoding matrix is a matrix in a preset precoding matrix set, and the preset precoding matrix set is determined
according to K and a quantity T of beams that need to be selected.

[0040] The technical solutions provided in the present invention may include the following beneficial effects:
In the present invention, a base station and UE are used as an example. A precoding matrix set is preset in both the
base station and the UE, and the precoding matrix set is designed to be related to a quantity K of reference signal
resources corresponding to a CSI process and a quantity T of to-be-selected beams, but be unrelated to a rank. In this
way, a candidate reference signal resource can be selected in the mechanism 2, and a design and storage of the
precoding matrix set in different resource configurations are simplified, and three-dimensional MIMO performance is
further optimized.

BRIEF DESCRIPTION OF DRAWINGS

[0041] To describe the technical solutions in the embodiments of the present invention or in the prior art more clearly,
the following briefly describes the accompanying drawings required for describing the embodiments or the prior art.
Apparently, a person of ordinary skill in the art may still derive other drawings from these accompanying drawings without
creative efforts.

FIG. 1 is a schematic flowchart of a resource selection method according to an embodiment of the present invention;
FIG. 2 is a schematic flowchart of a resource selection method according to an embodiment of the present invention;
FIG. 3 is a schematic flowchart of a resource selection method according to an embodiment of the present invention;
FIG. 4 is a schematic flowchart of a resource selection method according to an embodiment of the present invention;
FIG. 5 is a block diagram of a resource selection apparatus according to an embodiment of the present invention;
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FIG. 6 is a block diagram of a resource selection apparatus according to an embodiment of the present invention;
FIG. 7 is a block diagram of a resource selection apparatus according to an embodiment of the present invention;
FIG. 8 is a block diagram of a resource selection apparatus according to an embodiment of the present invention; and
FIG. 9 is a schematic diagram of an electronic device according to an embodiment of the present invention.

DESCRIPTION OF EMBODIMENTS

[0042] To make a person skilled in the art understand the technical solutions in the embodiments of the present
invention better, and make the objectives, features, and advantages of the embodiments of the present invention clearer,
the following further describes the technical solutions in the embodiments of the present invention in detail with reference
to the accompanying drawings.
[0043] FIG. 1 is a schematic flowchart of a resource selection method according to an embodiment of the present
invention. The method may be applied to a first device. For example, the first device may be a base station. Referring
to FIG. 1, the method includes the following steps:

Step S101: Configure a channel state information (CSI) process for a second device, where the CSI process is
corresponding to configuration information of K reference signal resources or configuration information of K reference
signal antenna port groups, and K is a natural number.
Step S102: Send a reference signal to the second device according to the configuration information corresponding
to the CSI process, so that the second device obtains a corresponding channel quality measurement result by
measuring the reference signal, where the channel quality measurement result includes a precoding matrix indicator
(PMI).

[0044] The PMI is used to indicate a serial number of a precoding matrix selected by the second device, the selected
precoding matrix is a matrix in a preset precoding matrix set, and the preset precoding matrix set is determined according
to K and a quantity T of beams that need to be selected.
[0045] In an example, K may be set to 1, 2, 3, 4, 5, 6, 7, 8, or the like. In one case, that is, when K>1, each reference
signal resource is associated with one to-be-selected candidate beam. In another case, that is, when K=1, one reference
signal resource includes K groups of antenna ports, and each group of antenna ports is corresponding to one to-be-
selected candidate beam. In addition, optionally, each group of antenna ports may include two ports in different polari-
zation directions, that is, each antenna port group including two antenna ports is corresponding to one precoding matrix.
[0046] In this embodiment, each precoding matrix in the precoding matrix set may be split into a first constituent part
and a second constituent part; the first constituent part is used for beam selection, first constituent parts of all precoding
matrices in the precoding matrix set form a set Y, and a quantity of elements in the set Y is CK

T; and the second constituent
part is used for phase modulation.
[0047] In an example, a precoding matrix set that is used for beam selection and that is applicable to all configurable
values of K may be constructed, that is, a precoding matrix set may be predefined based on a maximum value of K. A
constituent part that is in the set and used for beam selection is related only to two numbers: a quantity K of configured
candidate reference signal resources or a quantity K of antenna port groups in the candidate reference signal resources;
and a quantity T of resources or port groups that need to be selected, that is, a quantity T of beams that need to be
selected. In addition to the constituent part used for beam selection, the set further includes a constituent part used for
phase modulation such as phase rotation between two polarization directions.
[0048] In this embodiment, elements in the set Y are column selection vectors used for beam selection or a matrix
including the column selection vectors.
[0049] The column selection vector is a column vector whose value is 1 in one dimension and is zero in another
dimension.
[0050] In this embodiment, a subset including CK-1

T elements in the set Y is the same as a set Yk-1, and the set Yk-1
is a set including the first constituent parts in all the precoding matrices in the precoding matrix set when a quantity of
reference signal resources corresponding to the CSI process or a quantity of reference signal antenna port groups
corresponding to the CSI process is K-1 and the quantity of the beams that need to be selected is T.
[0051] Further, the set Yk-1 is first CK-1

T elements in the set Y when elements are arranged according to serial numbers.
[0052] The set Y may also be written as Yk, and is of a nesting structure. Yk-1 is nested into Yk, and Yk-2 is nested into
Yk-1, and so on.
[0053] From another point of view, the elements in the set Y may be numbered according to the following rule:

for two elements whose column selection vectors that are in a same location in terms of element composition are
both ei, an element with a column selection vector that is after ei in terms of element composition and that has a
smaller subscript has a smaller serial number; or
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for two elements whose column selection vectors that are in a same location in terms of element composition are
both ei, an element with a column selection vector that is before ei in terms of element composition and that has a
smaller subscript has a smaller serial number, where
ei indicates a column selection vector whose value is 1 in the ith dimension and is zero in all the other dimensions.

[0054] It should be additionally noted that this numbering rule is also applicable to another beam selection reporting
manner. For example, second user equipment directly reports beam selection indication information, and if the second
user equipment selects two candidate beams from a total of eight candidate beams, a quantity of all possible beam
selection indications is C8

2. A numbering rule of the C8
2 elements may also be the foregoing numbering rule.

[0055] The following describes this embodiment with reference to specific examples.

(a) For example, when K=8 and T=1, a precoding matrix set with a size of  may be of the following structure: 

where
the first constituent part is a set of constituent parts used for beam selection: 

and
the second constituent part is the part used for phase modulation: 

where
j is an imaginary unit, and ei is a column selection vector whose value is 1 in the ith dimension and is zero in all the
other dimensions.

(b) For another example, when K=8 and T=2, a precoding matrix set W with a size of  may be of the following
structure: 

where 
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[0056] Orthogonality of each column is implemented by the UE by using a combination of resources or a combination
of port groups.
[0057] The part used for phase modulation is as follows:

[0058] A precoding matrix set designed in the present invention is a precoding matrix set that is applicable to all
configuration values of K. For example, for the foregoing precoding matrix set, when T=2 and K is changed from 8 to 7,

a precoding matrix set with a size of  may be obtained from the original precoding matrix set with the size of 
Specifically, Y in the precoding matrix set with the size of is as follows: 

[0059] It can be easily learned that the foregoing (Y1, Y2) is a part obtained after elements in the last oblique line in
(Y1, Y2) when T=2 and K=8 are deleted.

[0060] When T=2 and K is changed from 8 to 6, Y in a precoding matrix set with a size of  is as follows: 
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[0061] It can be easily learned that the foregoing (Y1, Y2) is a part obtained after elements in the last oblique line in
(Y1, Y2) when T=2 and K=7 are deleted, that is, a part obtained after elements in the last two oblique lines in (Y1, Y2)
when T=2 and K=8 are deleted.

[0062] Because  when K is changed to K-1, a precoding matrix set with a size of  can be

obtained by deleting the last  elements in an original precoding matrix set. The foregoing nesting structure is
applicable to any K and T defined above.
[0063] Optionally, the elements in the set Y may also be numbered starting from a line and according to columns. For
example, when K=8 and T=2, serial numbers of the elements in Y may be as follows:
[0064] An element numbered 1 is (e1,e2), an element numbered 2 is (e1,e3), an element numbered 3 is (e2,e3), an
element numbered 4 is (e1,e4), an element numbered 5 is (e2,e4), an element numbered 6 is (e3,e4), and so on. The
following set is used as an example: 

[0065] That is, numbering is first performed according to a subscript of the second column selection vector in each
element in Y, and for elements in which the second column selection vectors have a same subscript, an element in
which the first column selection vector has a smaller subscript is first numbered. In other words, an element in which
the last column selection vector is ei is numbered before an element in which the last column selection vector is ej, where
i and j are natural numbers, and i<j. In conclusion, a numbering rule in this case is as follows: for two elements whose
column selection vectors that are in a same location in terms of element composition are both ei, an element with a
column selection vector that is before ei in terms of element composition and that has a smaller subscript has a smaller
serial number.
[0066] Considering that feedback overheads of the user equipment are huge when a quantity of candidate beams is
relatively large, some element combinations may be prevented from appearing in a precoding matrix set used for a beam
selection indication, especially in some precoding matrices for a beam selection indication when a rank is high. For
example, a whole set of a precoding matrix set for a beam selection indication when the rank is 3 or 4 may be expressed
as follows: 

~ ~ ~ ~ ~ ~

~ ~ ~ ~ ~ ~
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[0067] To reduce reporting and feedback overheads of a user equipment, the base station may limit a beam selection
indication matrix when the rank is 3 or 4, and the matrix may be expressed as follows:
[0068] An element in which subscript numbers of column selection vectors have a same interval is selected. For
example, all elements in which subscript numbers of column selection vectors have an interval of 2, such as (e1,e3,e5)
and (e2,e4,e6), may be selected to form the beam selection indication matrix.
[0069] The base station may configure a downsampling parameter of the precoding matrix set for a beam selection
indication. For example, in different ranks, the base station may configure or limit the precoding matrix set for a beam
selection indication as a set including all elements in which subscript numbers of column selection vectors have a same
interval. Therefore, the reporting and feedback overheads of the user can be reduced.
[0070] When the precoding matrix set for a beam selection indication is jointly determined according to a rank indicator
and a quantity of beams that need to be selected, each precoding matrix in the precoding matrix set may include vectors
with a same column selection vector serial number.
[0071] Optionally, the second device may separately report beam selection information and other channel state infor-
mation such as a PMI, a CQI, an RI, and a PTI. For example, the second device directly reports the beam selection

~ ~ ~

~ ~ ~
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indication information, and preferably, there may be two manners: bitmap and bit coding. In the former manner, the
second device directly expresses the beam selection indication information in a form of a bitmap. For example, when a
beam selection indication is that first two beams are selected from eight candidate beams, a corresponding bitmap form
is: 11000000. However, in the latter manner, when it also needs to indicate that two beams are selected from eight
candidate beams, there are C(8, 2)=28 possible candidate indication options. Therefore, at least five information bits
are needed, and a numbering rule of 32 status values corresponding to the five information bits is the same as that
described above. That is, the numbering rule in claim 6 is also applicable to all cases in which the second device directly
reports the beam selection indication information.
[0072] More generally, the precoding matrix in the solution of the present invention may include only the first constituent
part Y used for a beam selection indication, that is, each element in the final precoding matrix set includes only a matrix
used for a beam selection indication. In this case, all features applicable to the first constituent part discussed in the
solution of the present invention fall within the protection scope of the present invention.
[0073] In addition, the channel quality measurement result may further include at least one of a channel quality indicator
(CQI), a rank indicator (RI), or a precoding type indicator (PTI); and respective physical uplink control channel (PUCCH)
report types or a joint PUCCH report type of the PMI and the at least one of the CQI, the RI, or the PTI are determined
according to at least two of K, T, or the rank indicator.
[0074] In the mechanism 2, a channel state information feedback mainly includes a serial number of a precoding matrix
used for beam selection and phase rotation, and other information such an rank indicator (RI), a precoding type indicator
(PTI), and a CQI. Therefore, a quantity of feedback bits in the mechanism 2 is mainly related to a total quantity K of
beams and a quantity T of beams that need to be selected. Beam selection is generally a wideband. Therefore, a
maximum quantity of feedback bits in the present invention may reuse a joint coding/report type used for a wideband
CQI and a second PMI and a joint coding/report type used for a wideband CQI, a first PMI, and a second PMI, where
the two joint coding/report types are in current physical uplink control channel (PUCCH) report types 2b and 2c. In
addition, a new coding type (such as a PUCCH format 2d) may also be used. In the new coding type, the quantity of
feedback bits is determined according to the total quantity K of beams and the quantity T of the beams that need to be
selected. The coding type reuses the current PUCCH report types 2b and 2c.
[0075] For a definition of a new PUCCH report type used for coding and reporting of beam selection information or
joint coding and reporting of beam selection information and other channel state information, refer to Table 1 below. An
antenna port quantity (i) represents a quantity of the ith type of antenna ports, and a beam selection quantity (i) represents
a quantity of the ith type of beams that need to be selected. M, N, and P are natural numbers greater than or equal to
1. PUCCH 2x is a new report type used for a beam selection indication. The beam selection indication may be in a form
of a precoding matrix, or in another form of a non-precoding matrix. However, the precoding matrix may be of a precoding
matrix type 1 used for only the beam selection indication, or may be of a precoding matrix type 2 used for both the beam
selection indication and an indication of phase rotation between two polarization directions (for details, referring to the
foregoing embodiment). In addition, regardless of the type 1 or the type 2, generation of each precoding matrix in the
precoding matrix set Y used for a beam selection indication is determined according to a rank indicator, that is, precoding
matrices generated according to different rank indicators are different. Specifically, for example, a rank 1 or 2 is corre-
sponding to the precoding matrix type 1 used for a beam selection indication, and a rank 3 or 4 is corresponding to the
precoding matrix type 2 used for a beam selection indication.
[0076] When the precoding matrix is of the precoding matrix type 1, precoding matrix indicator information reported
and fed back by the user may be divided into the following two or three parts: 

or 

[0077] W is a total precoding matrix obtained by the base station or user side, W1 is a matrix used for beam selection,
and a precoding matrix that is in a latter half of a Kronecker product is a precoding matrix obtained by means of
measurement based on a reference signal resource corresponding to the selected beams. When the total precoding
matrix W is of a single codebook structure in an LTE 3GPP standard, W2 is a precoding matrix obtained by means of
measurement based on a reference signal resource corresponding to the selected beams. When the matrix is of a double
codebook structure in an LTE 3GPP standard, W21 is the first precoding matrix in the double codebook structure, and
W22 is the second precoding matrix in the double codebook structure.
[0078] To reduce overheads and design complexity of a user equipment feedback, in a feasible uplink control infor-
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mation design, feedback bits used for W2, W21, or W22 may be divided into a first part and a second part. Feedback bits
of the first part are used for the beam selection indication matrix W1, and feedback bits of the second part are used for
W2, W21, or W22.
[0079] An essence of this solution is to reduce or limit the feedback bits of W2, W21, or W22, so as to limit a codebook
subset correspondingly used by W2, W21, or W22.
[0080] Preferably, in a double codebook structure of Rel-10, a first precoding matrix set is corresponding to four bit
streams. The base station may configure a codebook subset with a size of two bit streams for the first precoding matrix
set as a limitation, so that the remaining two bit streams may be allocated to a precoding matrix set used for beam selection.
[0081] A beam selection precoding matrix based on at most four candidate beams (two bit streams) may be expressed
in the following column selection vector form:

where
1 in the ith location in a column selection vector indicates that the ith beam is selected, where i=0, 1, 2, or 3.
[0082] Therefore, in the foregoing solution, a feedback of the precoding matrix used for beam selection may be used
as a part of the feedback bits of W2, W21, or W22 in 3GPP LTE Rel-10. Therefore, both a PUCCH feedback type and a
PUCCH feedback mode in Re-10 may be reused.
[0083] When the beam selection indication is in a form of a precoding matrix, corresponding beam selection indication
information is a serial number of the precoding matrix. When the beam selection indication is in another form, the
corresponding beam selection indication information is a serial number in another form.

[0084] The beam selection indication information may be jointly coded and reported with any other channel state
information, or the beam selection indication information may be reported separately, and this is specifically shown in
Table 2:

Table 1

PUCCH 
Report 
Type

Report Content Reporting Condition PUCCH Report 
Mode (such as 1-1)

2x Other CSI information (such as a 
wideband CQI)/beam selection 
indication information

Antenna port quantity (1) and quantity 
(1) of selected beams, or antenna port 
quantity (1) and rank indicator (1)

M bits (reuse bits of 
the PUCCH report 
type 2c or 2b)

Other CSI information (such as a 
wideband CQI)/beam selection 
indication information

Antenna port quantity (2) and quantity 
(2) of selected beams, or antenna port 
quantity (2) and rank indicator (2)

N bits (reuse bits of 
the PUCCH report 
type 2c or 2b)

Other CSI information (such as a 
wideband CQI)/beam selection 
indication information

Antenna port quantity (3) and quantity 
(3) of selected beams, or antenna port 
quantity (3) and rank indicator (3)

P bits (reuse bits of 
the PUCCH report 
type 2c or 2b)



EP 3 358 752 A1

14

5

10

15

20

25

30

35

40

45

50

55

[0085] When the beam selection indication information is reported separately, the beam selection indication information
may be reported after an RI, or may be jointly reported with an RI, and this is not limited herein.
[0086] Alternatively, the beam selection indication information may be jointly reported with a first precoding matrix
indicator (PMI) 1, a wideband CQI, or the like. A report coding format and a report type of the beam selection indication
information should reuse as much as possible a PUCCH report type and a PUCCH report coding format in a current
LTE standard.
[0087] Table 3 below shows a new PUCCH report type 2d when it is assumed that P=8 and T=K=1, 2, ..., 7, or 8, and
the new PUCCH report type 2d is applicable to a PMI used for beam selection and phase rotation.

[0088] Optionally, in the mechanism 2, a quantity of channel state information feedback bits is related to at least two
of the rank indicator, the total beam quantity K, or the quantity T of the beams that need to be selected. Specifically, this
further includes: The quantity of feedback bits is related to a rank and the total beam quantity K. Herein, the total beam
quantity K may be equivalent to the antenna port quantity.
[0089] In addition, referring to FIG. 2, the method may further include:

Step S103: Receive the channel quality measurement result reported by the second device.

Step S104: Communicate with the second device according to the channel quality measurement result.

[0090] In this embodiment of the present invention, a base station and UE are used as an example. A precoding matrix
set is preset in both the base station and the UE, and the precoding matrix set is designed to be related to a quantity K
of reference signal resources corresponding to a CSI process and a quantity T of beams that need to be selected, but
be unrelated to a rank. In this way, a candidate reference signal resource can be selected in the mechanism 2, and a
design and storage of the precoding matrix set in different resource configurations are simplified, and three-dimensional
MIMO performance is further optimized.
[0091] FIG. 3 is a schematic flowchart of a resource selection method according to an embodiment of the present
invention. The method may be applied to a second device. The second device may be a user terminal such as a mobile

Table 2

PUCCH 
Report Type

Report Content Reporting Condition PUCCH Report Mode 
(such as 1-1)

2x Beam selection 
indication information

Antenna port quantity (1) and quantity (1) of 
selected beams, or antenna port quantity (1) 
and rank indicator (1)

M bits (reuse bits of the 
PUCCH report type 2c or 
2b)

Beam selection 
indication information

Antenna port quantity (2), and quantity (2) of 
selected beams

N bits (reuse bits of the 
PUCCH report type 2c or 
2b)

Beam selection 
indication information

Antenna port quantity (3) and quantity (3) of 
selected beams, or antenna port quantity (3) 
and rank indicator (3)

P bits (reuse bits of the 
PUCCH report type 2c or 
2b)

Table 3

PUCCH 
Report Type

Report Content Reporting Condition PUCCH Report Mode 
(such as 1-1)

2d Wideband CQI/Beam 
selection indication 
information

Antenna port quantity 8, and quantity 
(1 or 7) of selected beams

9 bits (reuse bits of the 
PUCCH report type 2c or 2b)

Wideband CQI/Beam 
selection indication 
information

Antenna port quantity 8, and quantity 
(2 or 6) of selected beams

10 bits (reuse bits of the 
PUCCH report type 2c or 2b)

Wideband CQI/Beam 
selection indication 
information

Antenna port quantity 8, and quantity 
(3, 4, or 5) of selected beams

11 bits (reuse bits of the 
PUCCH report type 2c or 2b)
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phone or a tablet computer. Referring to FIG. 3, the method includes the following steps:

Step S301: Receive a reference signal sent by a first device according to configuration information corresponding
to a channel state information (CSI) process, where the CSI process is a process configured by the first device for
the second device, the CSI process is corresponding to configuration information of K reference signal resources
or configuration information of K reference signal antenna port groups, and K is a natural number.
Step S302: Obtain a corresponding channel quality measurement result by measuring the reference signal, where
the channel quality measurement result includes a precoding matrix indicator (PMI).

[0092] The PMI is used to indicate a serial number of a precoding matrix selected by the second device, the selected
precoding matrix is a matrix in a preset precoding matrix set, and the preset precoding matrix set is determined according
to K and a quantity T of beams that need to be selected.
[0093] In this embodiment or some other embodiments of the present invention,
each precoding matrix in the precoding matrix set may be split into a first constituent part and a second constituent part;
the first constituent part is used for beam selection, first constituent parts of all precoding matrices in the precoding
matrix set form a set Y, and a quantity of elements in the set Y is a combination CK

T; and the second constituent part
is used for phase modulation.
[0094] In this embodiment or some other embodiments of the present invention,
elements in the set Y are column selection vectors used for beam selection or a matrix including the column selection
vectors.
[0095] In this embodiment or some other embodiments of the present invention,
a subset including CK-1

T elements in the set Y is the same as a set Yk-1, and the set Yk-1 is a set including the first
constituent parts in all the precoding matrices in the precoding matrix set when a quantity of reference signal resources
corresponding to the CSI process or a quantity of reference signal antenna port groups corresponding to the CSI process
is K-1 and the quantity of the beams that need to be selected is T.
[0096] In this embodiment or some other embodiments of the present invention,
the set Yk-1 is first CK-1

T elements in the set Y when elements are arranged according to serial numbers.
[0097] In this embodiment or some other embodiments of the present invention,
the elements in the set Y are numbered according to the following rule:

for two elements whose column selection vectors that are in a same location in terms of element composition are
both ei, an element with a column selection vector that is after ei in terms of element composition and that has a
smaller subscript has a smaller serial number; or
for two elements whose column selection vectors that are in a same location in terms of element composition are
both ei, an element with a column selection vector that is before ei in terms of element composition and that has a
smaller subscript has a smaller serial number, where
ei indicates a column selection vector whose value is 1 in the ith dimension and is zero in all the other dimensions.

[0098] In this embodiment or some other embodiments of the present invention,
the channel quality measurement result further includes at least one of a channel quality indicator (CQI), a rank indicator
(RI), or a precoding type indicator (PTI); and respective physical uplink control channel (PUCCH) report types or a joint
PUCCH report type of the PMI and the at least one of the CQI, the RI, or the PTI are determined according to at least
two of K, T, or the rank indicator.
[0099] Referring to FIG. 4, in this embodiment or some other embodiments of the present invention, the method may
further include:
Step S303: Report the channel quality measurement result to the first device.
[0100] In this embodiment of the present invention, a base station and UE are used as an example. A precoding matrix
set is preset in both the base station and the UE, and the precoding matrix set is designed to be related to a quantity K
of reference signal resources corresponding to a CSI process and a quantity T of beams that need to be selected, but
be unrelated to a rank. In this way, a candidate reference signal resource can be selected in a mechanism 2, and a
design and storage of the precoding matrix set in different resource configurations are simplified, and three-dimensional
MIMO performance is further optimized.
[0101] FIG. 5 is a block diagram of a resource selection apparatus according to an embodiment of the present invention.
The apparatus may be applied to a first device, and the apparatus includes:

a CSI process configuration module 501, configured to configure a channel state information (CSI) process for a
second device, where the CSI process is corresponding to configuration information of K reference signal resources
or configuration information of K reference signal antenna port groups, and K is a natural number; and
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a reference signal sending module 502, configured to send a reference signal to the second device according to
the configuration information corresponding to the CSI process that is configured by the CSI process configuration
module 501, so that the second device obtains a corresponding channel quality measurement result by measuring
the reference signal, where the channel quality measurement result includes a precoding matrix indicator (PMI).

[0102] The PMI is used to indicate a serial number of a precoding matrix selected by the second device, the selected
precoding matrix is a matrix in a preset precoding matrix set, and the preset precoding matrix set is determined according
to K and a quantity T of beams that need to be selected.
[0103] In this embodiment or some other embodiments of the present invention,
each precoding matrix in the precoding matrix set may be split into a first constituent part and a second constituent part;
the first constituent part is used for beam selection, first constituent parts of all precoding matrices in the precoding
matrix set form a set Y, and a quantity of elements in the set Y is a combination CK

T; and the second constituent part
is used for phase modulation.
[0104] In this embodiment or some other embodiments of the present invention,
elements in the set Y are column selection vectors used for beam selection or a matrix including the column selection
vectors.
[0105] In this embodiment or some other embodiments of the present invention,
a subset including CK-1

T elements in the set Y is the same as a set Yk-1, and the set Yk-1 is a set including the first
constituent parts in all the precoding matrices in the precoding matrix set when a quantity of reference signal resources
corresponding to the CSI process or a quantity of reference signal antenna port groups corresponding to the CSI process
is K-1 and the quantity of the beams that need to be selected is T.
[0106] In this embodiment or some other embodiments of the present invention,
the set Yk-1 is first CK-1

T elements in the set Y when elements are arranged according to serial numbers.
[0107] In this embodiment or some other embodiments of the present invention, the elements in the set Y are numbered
according to the following rule:

for two elements whose column selection vectors that are in a same location in terms of element composition are
both ei, an element with a column selection vector that is after ei in terms of element composition and that has a
smaller subscript has a smaller serial number; or
for two elements whose column selection vectors that are in a same location in terms of element composition are
both ei, an element with a column selection vector that is before ei in terms of element composition and that has a
smaller subscript has a smaller serial number, where
ei indicates a column selection vector whose value is 1 in the ith dimension and is zero in all the other dimensions.

[0108] In this embodiment or some other embodiments of the present invention,
the channel quality measurement result further includes at least one of a channel quality indicator (CQI), a rank indicator
(RI), or a precoding type indicator (PTI); and respective physical uplink control channel (PUCCH) report types or a joint
PUCCH report type of the PMI and the at least one of the CQI, the RI, or the PTI are determined according to at least
two of K, T, or the rank indicator.
[0109] Referring to FIG. 6, in this embodiment or some other embodiments of the present invention, the apparatus
may further include:

a channel quality measurement result receiving module 503, configured to receive the channel quality measurement
result reported by the second device; and
a communications module 504, configured to communicate with the second device according to the channel quality
measurement result received by the channel quality measurement result receiving module.

[0110] In this embodiment of the present invention, a base station and UE are used as an example. A precoding matrix
set is preset in both the base station and the UE, and the precoding matrix set is designed to be related to a quantity K
of reference signal resources corresponding to a CSI process and a quantity T of beams that need to be selected, but
be unrelated to a rank. In this way, a candidate reference signal resource can be selected in a mechanism 2, and a
design and storage of the precoding matrix set in different resource configurations are simplified, and three-dimensional
MIMO performance is further optimized.
[0111] FIG. 7 is a block diagram of a resource selection apparatus according to an embodiment of the present invention.
The apparatus may be applied to a second device, and the apparatus includes:

a reference signal receiving module 701, configured to receive a reference signal sent by a first device according
to configuration information corresponding to a channel state information (CSI) process, where the CSI process is
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a process configured by the first device for the second device, the CSI process is corresponding to configuration
information of K reference signal resources or configuration information of K reference signal antenna port groups,
and K is a natural number; and
a channel quality measurement result obtaining module 702, configured to obtain a corresponding channel quality
measurement result by measuring the reference signal, where the channel quality measurement result includes a
precoding matrix indicator (PMI).

[0112] The PMI is used to indicate a serial number of a precoding matrix selected by the second device, the selected
precoding matrix is a matrix in a preset precoding matrix set, and the preset precoding matrix set is determined according
to K and a quantity T of beams that need to be selected.
[0113] In this embodiment or some other embodiments of the present invention,
each precoding matrix in the precoding matrix set may be split into a first constituent part and a second constituent part;
the first constituent part is used for beam selection, first constituent parts of all precoding matrices in the precoding
matrix set form a set Y, and a quantity of elements in the set Y is a combination CK

T; and the second constituent part
is used for phase modulation.
[0114] In this embodiment or some other embodiments of the present invention,
elements in the set Y are column selection vectors used for beam selection or a matrix including the column selection
vectors.
[0115] In this embodiment or some other embodiments of the present invention,
a subset including CK-1

T elements in the set Y is the same as a set Yk-1, and the set Yk-1 is a set including the first
constituent parts in all the precoding matrices in the precoding matrix set when a quantity of reference signal resources
corresponding to the CSI process or a quantity of reference signal antenna port groups corresponding to the CSI process
is K-1 and the quantity of the beams that need to be selected is T.
[0116] In this embodiment or some other embodiments of the present invention,
the set Yk-1 is first CK-1

T elements in the set Y when elements are arranged according to serial numbers.
[0117] In this embodiment or some other embodiments of the present invention, the elements in the set Y are numbered
according to the following rule:

for two elements whose column selection vectors that are in a same location in terms of element composition are
both ei, an element with a column selection vector that is after ei in terms of element composition and that has a
smaller subscript has a smaller serial number; or
for two elements whose column selection vectors that are in a same location in terms of element composition are
both ei, an element with a column selection vector that is before ei in terms of element composition and that has a
smaller subscript has a smaller serial number, where
ei indicates a column selection vector whose value is 1 in the ith dimension and is zero in all the other dimensions.

[0118] In this embodiment or some other embodiments of the present invention,
the channel quality measurement result further includes at least one of a channel quality indicator (CQI), a rank indicator
(RI), or a precoding type indicator (PTI); and respective physical uplink control channel (PUCCH) report types or a joint
PUCCH report type of the PMI and the at least one of the CQI, the RI, or the PTI are determined according to at least
two of K, T, or the rank indicator.
[0119] Referring to FIG. 8, in this embodiment or some other embodiments of the present invention, the apparatus
may further include:
a channel quality measurement result reporting module 703, configured to report the channel quality measurement result
to the first device.
[0120] In this embodiment of the present invention, a base station and UE are used as an example. A precoding matrix
set is preset in both the base station and the UE, and the precoding matrix set is designed to be related to a quantity K
of reference signal resources corresponding to a CSI process and a quantity T of beams that need to be selected, but
be unrelated to a rank. In this way, a candidate reference signal resource can be selected in a mechanism 2, and a
design and storage of the precoding matrix set in different resource configurations are simplified, and three-dimensional
MIMO performance is further optimized.
[0121] FIG. 9 is a schematic diagram of an electronic device according to an embodiment of the present invention.
The electronic device may be a mobile terminal such as a mobile phone or a tablet computer.
[0122] The electronic device includes: a processor 901, a memory 902, a transceiver module 903, and a system bus
904. The processor 901, the memory 902, and the transceiver module 903 are connected by using the system bus 904.
The transceiver module 903 is configured to receive and send a wireless signal. The memory 902 is configured to store
an instruction that can be executed by the processor 901.
[0123] The processor 901 is configured to:
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receive a reference signal sent by a first device according to configuration information corresponding to a channel
state information (CSI) process, where the CSI process is a process configured by the first device for the electronic
device, the CSI process is corresponding to configuration information of K reference signal resources or configuration
information of K reference signal antenna port groups, and K is a natural number; and
obtain a corresponding channel quality measurement result by measuring the reference signal, where the channel
quality measurement result includes a precoding matrix indicator (PMI).

[0124] The PMI is used to indicate a serial number of a precoding matrix selected by the electronic device, the selected
precoding matrix is a matrix in a preset precoding matrix set, and the preset precoding matrix set is determined according
to K and a quantity T of beams that need to be selected.
[0125] The present invention can be described in the general context of executable computer instructions executed
by a computer, for example, a program module. Generally, the program unit includes a routine, program, object, com-
ponent, data structure, and the like for executing a particular task or implementing a particular abstract data type. The
present invention may also be practiced in distributed computing environments in which tasks are performed by remote
processing devices that are connected through a communications network. In a distributed computing environment,
program modules may be located in both local and remote computer storage media including storage devices.
[0126] It should be noted that in this specification, relational terms such as first and second are only used to distinguish
one entity or operation from another, and do not necessarily require or imply that any actual relationship or sequence
exists between these entities or operations. Moreover, the terms "include", "comprise", or their any other variant is
intended to cover a non-exclusive inclusion, so that a process, a method, an article, or an apparatus that includes a list
of elements not only includes those elements but also includes other elements which are not expressly listed, or further
includes elements inherent to such process, method, article, or apparatus. An element preceded by "includes a ..." does
not, without more constraints, preclude the existence of additional identical elements in the process, method, article, or
apparatus that includes the element.
[0127] The foregoing descriptions are merely specific implementations of the present invention. It should be noted
that a person of ordinary skill in the art may make several improvements or polishing without departing from the principle
of the present invention and the improvements or polishing shall fall within the protection scope of the present invention.

Claims

1. A resource selection method, wherein the method is applied to a first device, and the method comprises:

configuring a channel state information CSI process for a second device, wherein the CSI process is corre-
sponding to configuration information of K reference signal resources or configuration information of K reference
signal antenna port groups, and K is a natural number; and
sending a reference signal to the second device according to the configuration information corresponding to
the CSI process, so that the second device obtains a corresponding channel quality measurement result by
measuring the reference signal, wherein the channel quality measurement result comprises a precoding matrix
indicator PMI, wherein
the PMI is used to indicate a serial number of a precoding matrix selected by the second device, the selected
precoding matrix is a matrix in a preset precoding matrix set, and the preset precoding matrix set is determined
according to K and a quantity T of beams that need to be selected.

2. The method according to claim 1, wherein
each precoding matrix in the precoding matrix set may be split into a first constituent part and a second constituent
part; the first constituent part is used for beam selection, first constituent parts of all precoding matrices in the
precoding matrix set form a set Y, and a quantity of elements in the set Y is a combination CK

T; and the second
constituent part is used for phase modulation.

3. The method according to claim 2, wherein
elements in the set Y are column selection vectors used for beam selection or a matrix comprising the column
selection vectors.

4. The method according to claim 3, wherein
a subset comprising CK-1

T elements in the set Y is the same as a set Yk-1, and the set Yk-1 is a set comprising the
first constituent parts in all the precoding matrices in the precoding matrix set when a quantity of reference signal
resources corresponding to the CSI process or a quantity of reference signal antenna port groups corresponding
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to the CSI process is K-1 and the quantity of the beams that need to be selected is T.

5. The method according to claim 4, wherein
the set Yk-1 is first CK-1

T elements in the set Y when elements are arranged according to serial numbers.

6. The method according to claim 3, wherein the elements in the set Y are numbered according to the following rule:

for two elements whose column selection vectors that are in a same location in terms of element composition
are both ei, an element with a column selection vector that is after ei in terms of element composition and that
has a smaller subscript has a smaller serial number; or
for two elements whose column selection vectors that are in a same location in terms of element composition
are both ei, an element with a column selection vector that is before ei in terms of element composition and that
has a smaller subscript has a smaller serial number, wherein
ei indicates a column selection vector whose value is 1 in the ith dimension and is zero in all the other dimensions.

7. The method according to claim 1, wherein
the channel quality measurement result further comprises at least one of a channel quality indicator CQI, a rank
indicator RI, or a precoding type indicator PTI; and respective physical uplink control channel PUCCH report types
or a joint PUCCH report type of the PMI and the at least one of the CQI, the RI, or the PTI are determined according
to at least two of K, T, or the rank indicator.

8. The method according to claim 1, wherein the method further comprises:

receiving the channel quality measurement result reported by the second device; and
communicating with the second device according to the channel quality measurement result.

9. A resource selection method, wherein the method is applied to a second device, and the method comprises:

receiving a reference signal sent by a first device according to configuration information corresponding to a
channel state information CSI process, wherein the CSI process is a process configured by the first device for
the second device, the CSI process is corresponding to configuration information of K reference signal resources
or configuration information of K reference signal antenna port groups, and K is a natural number; and
obtaining a corresponding channel quality measurement result by measuring the reference signal, wherein the
channel quality measurement result comprises a precoding matrix indicator PMI, wherein
the PMI is used to indicate a serial number of a precoding matrix selected by the second device, the selected
precoding matrix is a matrix in a preset precoding matrix set, and the preset precoding matrix set is determined
according to K and a quantity T of beams that need to be selected.

10. The method according to claim 9, wherein
each precoding matrix in the precoding matrix set may be split into a first constituent part and a second constituent
part; the first constituent part is used for beam selection, first constituent parts of all precoding matrices in the
precoding matrix set form a set Y, and a quantity of elements in the set Y is a combination CK

T; and the second
constituent part is used for phase modulation.

11. The method according to claim 10, wherein
elements in the set Y are column selection vectors used for beam selection or a matrix comprising the column
selection vectors.

12. The method according to claim 11, wherein
a subset comprising CK-1

T elements in the set Y is the same as a set Yk-1, and the set Yk-1 is a set comprising the
first constituent parts in all the precoding matrices in the precoding matrix set when a quantity of reference signal
resources corresponding to the CSI process or a quantity of reference signal antenna port groups corresponding
to the CSI process is K-1 and the quantity of the beams that need to be selected is T.

13. The method according to claim 12, wherein
the set Yk-1 is first CK-1

T elements in the set Y when elements are arranged according to serial numbers.

14. The method according to claim 11, wherein the elements in the set Y are numbered according to the following rule:
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for two elements whose column selection vectors that are in a same location in terms of element composition
are both ei, an element with a column selection vector that is after ei in terms of element composition and that
has a smaller subscript has a smaller serial number; or
for two elements whose column selection vectors that are in a same location in terms of element composition
are both ei, an element with a column selection vector that is before ei in terms of element composition and that
has a smaller subscript has a smaller serial number, wherein
ei indicates a column selection vector whose value is 1 in the ith dimension and is zero in all the other dimensions.

15. The method according to claim 9, wherein
the channel quality measurement result further comprises at least one of a channel quality indicator CQI, a rank
indicator RI, or a precoding type indicator PTI; and respective physical uplink control channel PUCCH report types
or a joint PUCCH report type of the PMI and the at least one of the CQI, the RI, or the PTI are determined according
to at least two of K, T, or the rank indicator.

16. The method according to claim 9, wherein the method further comprises:
reporting the channel quality measurement result to the first device.

17. A resource selection apparatus, wherein the apparatus is applied to a first device, and the apparatus comprises:

a CSI process configuration module, configured to configure a channel state information CSI process for a
second device, wherein the CSI process is corresponding to configuration information of K reference signal
resources or configuration information of K reference signal antenna port groups, and K is a natural number; and
a reference signal sending module, configured to send a reference signal to the second device according to
the configuration information corresponding to the CSI process that is configured by the CSI process configu-
ration module, so that the second device obtains a corresponding channel quality measurement result by meas-
uring the reference signal, wherein the channel quality measurement result comprises a precoding matrix indi-
cator PMI, wherein
the PMI is used to indicate a serial number of a precoding matrix selected by the second device, the selected
precoding matrix is a matrix in a preset precoding matrix set, and the preset precoding matrix set is determined
according to K and a quantity T of beams that need to be selected.

18. The apparatus according to claim 17, wherein
each precoding matrix in the precoding matrix set may be split into a first constituent part and a second constituent
part; the first constituent part is used for beam selection, first constituent parts of all precoding matrices in the
precoding matrix set form a set Y, and a quantity of elements in the set Y is a combination CK

T; and the second
constituent part is used for phase modulation.

19. The apparatus according to claim 18, wherein
elements in the set Y are column selection vectors used for beam selection or a matrix comprising the column
selection vectors.

20. The apparatus according to claim 19, wherein
a subset comprising CK-1

T elements in the set Y is the same as a set Yk-1, and the set Yk-1 is a set comprising the
first constituent parts in all the precoding matrices in the precoding matrix set when a quantity of reference signal
resources corresponding to the CSI process or a quantity of reference signal antenna port groups corresponding
to the CSI process is K-1 and the quantity of the beams that need to be selected is T.

21. The apparatus according to claim 20, wherein
the set Yk-1 is first CK-1

T elements in the set Y when elements are arranged according to serial numbers.

22. The apparatus according to claim 19, wherein the elements in the set Y are numbered according to the following rule:

for two elements whose column selection vectors that are in a same location in terms of element composition
are both ei, an element with a column selection vector that is after ei in terms of element composition and that
has a smaller subscript has a smaller serial number; or
for two elements whose column selection vectors that are in a same location in terms of element composition
are both ei, an element with a column selection vector that is before ei in terms of element composition and that
has a smaller subscript has a smaller serial number, wherein
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ei indicates a column selection vector whose value is 1 in the ith dimension and is zero in all the other dimensions.

23. The apparatus according to claim 17, wherein
the channel quality measurement result further comprises at least one of a channel quality indicator CQI, a rank
indicator RI, or a precoding type indicator PTI; and respective physical uplink control channel PUCCH report types
or a joint PUCCH report type of the PMI and the at least one of the CQI, the RI, or the PTI are determined according
to at least two of K, T, or the rank indicator.

24. The apparatus according to claim 17, wherein the apparatus further comprises:

a channel quality measurement result receiving module, configured to receive the channel quality measurement
result reported by the second device; and
a communications module, configured to communicate with the second device according to the channel quality
measurement result received by the channel quality measurement result receiving module.

25. A resource selection apparatus, wherein the apparatus is applied to a second device, and the apparatus comprises:

a reference signal receiving module, configured to receive a reference signal sent by a first device according
to configuration information corresponding to a channel state information CSI process, wherein the CSI process
is a process configured by the first device for the second device, the CSI process is corresponding to configuration
information of K reference signal resources or configuration information of K reference signal antenna port
groups, and K is a natural number; and
a channel quality measurement result obtaining module, configured to obtain a corresponding channel quality
measurement result by measuring the reference signal, wherein the channel quality measurement result com-
prises a precoding matrix indicator PMI, wherein
the PMI is used to indicate a serial number of a precoding matrix selected by the second device, the selected
precoding matrix is a matrix in a preset precoding matrix set, and the preset precoding matrix set is determined
according to K and a quantity T of beams that need to be selected.

26. The apparatus according to claim 25, wherein
each precoding matrix in the precoding matrix set may be split into a first constituent part and a second constituent
part; the first constituent part is used for beam selection, first constituent parts of all precoding matrices in the
precoding matrix set form a set Y, and a quantity of elements in the set Y is a combination CK

T; and the second
constituent part is used for phase modulation.

27. The apparatus according to claim 26, wherein
elements in the set Y are column selection vectors used for beam selection or a matrix comprising the column
selection vectors.

28. The apparatus according to claim 27, wherein
a subset comprising CK-1

T elements in the set Y is the same as a set Yk-1, and the set Yk-1 is a set comprising the
first constituent parts in all the precoding matrices in the precoding matrix set when a quantity of reference signal
resources corresponding to the CSI process or a quantity of reference signal antenna port groups corresponding
to the CSI process is K-1 and the quantity of the beams that need to be selected is T.

29. The apparatus according to claim 28, wherein
the set Yk-1 is first CK-1

T elements in the set Y when elements are arranged according to serial numbers.

30. The apparatus according to claim 27, wherein the elements in the set Y are numbered according to the following rule:

for two elements whose column selection vectors that are in a same location in terms of element composition
are both ei, an element with a column selection vector that is after ei in terms of element composition and that
has a smaller subscript has a smaller serial number; or
for two elements whose column selection vectors that are in a same location in terms of element composition
are both ei, an element with a column selection vector that is before ei in terms of element composition and that
has a smaller subscript has a smaller serial number, wherein
ei indicates a column selection vector whose value is 1 in the ith dimension and is zero in all the other dimensions.
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31. The apparatus according to claim 25, wherein
the channel quality measurement result further comprises at least one of a channel quality indicator CQI, a rank
indicator RI, or a precoding type indicator PTI; and respective physical uplink control channel PUCCH report types
or a joint PUCCH report type of the PMI and the at least one of the CQI, the RI, or the PTI are determined according
to at least two of K, T, or the rank indicator.

32. The apparatus according to claim 25, wherein the apparatus further comprises:
a channel quality measurement result reporting module, configured to report the channel quality measurement result
to the first device.

33. An electronic device, wherein the electronic device comprises: a processor, a memory, a transceiver module, and
a system bus; the processor, the memory, and the transceiver module are connected by using the system bus; the
transceiver module is configured to receive and send a wireless signal; the memory is configured to store an
instruction that can be executed by the processor; and
the processor is configured to:

receive a reference signal sent by a first device according to configuration information corresponding to a channel
state information CSI process, wherein the CSI process is a process configured by the first device for the
electronic device, the CSI process is corresponding to configuration information of K reference signal resources
or configuration information of K reference signal antenna port groups, and K is a natural number; and
obtain a corresponding channel quality measurement result by measuring the reference signal, wherein the
channel quality measurement result comprises a precoding matrix indicator PMI, wherein
the PMI is used to indicate a serial number of a precoding matrix selected by the electronic device, the selected
precoding matrix is a matrix in a preset precoding matrix set, and the preset precoding matrix set is determined
according to K and a quantity T of beams that need to be selected.
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