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(54) REFERENCE SIGNAL MEASUREMENT METHOD AND APPARATUS

(57) The present invention describes a channel
measurement method, including: sending, by a base sta-
tion, first control information to user equipment UE, where
the first control information is used to indicate a meas-
urement reference signal of the UE on a carrier, and the
first control information includes at least one first meas-
urement configuration set, and is used to instruct the UE
to measure the measurement reference signal based on
the at least one first measurement configuration set;
sending, by the base station, the measurement reference

signal to the UE; and sending, by the base station, second
control information to the UE, where the second control
information includes at least one second measurement
configuration set, and is used to instruct the UE to report
a measurement result based on the at least one second
measurement configuration set and the measurement
reference signal, and the at least one second measure-
ment configuration set is different from a first measure-
ment configuration set.
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Description

[0001] This application claims priority to Chinese Pat-
ent Application No. 201610978479.5, filed with the Chi-
nese Patent Office on November 4, 2016 and entitled
"REFERENCE SIGNAL MEASUREMENT METHOD
AND APPARATUS", which is incorporated herein by ref-
erence in its entirety.

TECHNICAL FIELD

[0002] This application relates to the field of commu-
nications technologies, and in particular, to a reference
signal measurement method and an apparatus.

BACKGROUND

[0003] A reference signal RS (reference signal) is a
"pilot signal". In a conventional 4G network, a base sta-
tion usually allocates a part of system bandwidth to spe-
cific user equipment UE (user equipment). That is, the
base station allocates specific frequency resources to
the UE within a specific time. In this case, if the base
station needs to know specific frequency resources of
relatively high quality, to preferentially allocate the spe-
cific frequency resources to the UE and better ensure
service quality of the UE, the reference signal may pro-
vide reference for the base station during resource
scheduling.
[0004] In the prior art, the reference signal is configured
by using signaling to notify the UE of a resource on which
the UE receives the reference signal. However, as a net-
work accuracy requirement increases, the reference sig-
nal is configured only by using one piece of signaling,
but cannot be accurately controlled. In addition, as a cor-
responding channel parameter and a communication
mode keep changing, corresponding reference signal
quality measurement tends to be complicated. As re-
gards real-time feedback, a 5G network has a higher ac-
curacy requirement. Configuring the reference signal by
using one piece of single configuration signaling is inflex-
ible. In addition, when a measurement result is subse-
quently reported, the base station may no longer require
redundant results or other parameter information to per-
form channel estimation, thereby causing a waste of
channel resources.

SUMMARY

[0005] The present invention provides a reference sig-
nal measurement method and an apparatus, to resolve
a problem of poor feedback real-time quality and low
feedback accuracy.
[0006] According to a first aspect, an embodiment of
the present invention provides a channel measurement
method, including: sending, by a base station, first control
information to user equipment UE, where the first control
information is used to indicate a measurement reference

signal of the UE on a carrier, and the first control infor-
mation includes at least one first measurement configu-
ration set, and is used to instruct the UE to measure the
measurement reference signal based on the at least one
first measurement configuration set; sending, by the base
station, the measurement reference signal to the UE; and
sending, by the base station, second control information
to the UE, where the second control information includes
at least one second measurement configuration set, and
is used to instruct the UE to report a measurement result
based on the at least one second measurement config-
uration set and the measurement reference signal, and
the at least one second measurement configuration set
is different from a first measurement configuration set,
where only the second control information in the first con-
trol information and the second control information in-
cludes uplink resource allocation information, and the up-
link resource allocation information is used to indicate a
channel resource on which the UE reports the measure-
ment result.
[0007] In a first possible implementation of the first as-
pect, that the first control information includes at least
one first measurement configuration set includes: the first
control information includes a first measurement manner
set, the first measurement manner set includes at least
one manner of measuring the measurement reference
signal, and the manner of measuring the measurement
reference signal is a manner in which the UE measures
the measurement reference signal.
[0008] With reference to the first possible implemen-
tation of the first aspect, in a second possible implemen-
tation, the second control information includes a second
measurement manner set, and the second measurement
manner set is a subset of the first measurement manner
set.
[0009] With reference to either of the first possible im-
plementation and the second possible implementation of
the first aspect, in a third possible implementation, the
first measurement manner set includes one or more of
the following measurement manners: measurement in
an open-loop multiple-input multiple-output MIMO (mul-
tiple-input multiple-output) transmission method, meas-
urement in a semi-open-loop MIMO transmission meth-
od, measurement in a closed-loop MIMO transmission
method, measurement in a transmit diversity transmis-
sion method, measurement in a single antenna transmis-
sion method, measurement in a single-user MIMO trans-
mission method, and measurement in a multi-user MIMO
transmission method.
[0010] With reference to any one of the first aspect, or
the first to the third possible implementations of the first
aspect, in a fourth possible implementation, that the first
control information includes at least one first measure-
ment configuration set includes: the first control informa-
tion includes a first measurement type set, the first meas-
urement type set includes a type of the measurement
result, and the type of the measurement result is a type
of a measurement result obtained by the UE by measur-
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ing the measurement reference signal.
[0011] With reference to the fourth possible implemen-
tation of the first aspect, in a fifth possible implementation,
the second control information includes a second meas-
urement type set, and the second measurement type set
is a subset of the first measurement type set.
[0012] With reference to the fourth possible implemen-
tation of the first aspect, in a sixth possible implementa-
tion, the second control information includes a second
measurement type set, the second measurement type
set includes a type of the measurement result, and at
least one type of the measurement result that is in the
second measurement type set is determined based on
the type of the measurement result that is in the first
measurement type set.
[0013] With reference to any one of the fourth to the
sixth possible implementations of the first aspect, in a
seventh possible implementation, the first measurement
type set includes one or more of the following measure-
ment manners:
a precoding matrix indication PMI (precoding matrix in-
dication), a channel quality indicator CQI (channel quality
indicator), a rank indication RI (rank indication), a beam
indicator CRI (channel state information RS resource in-
dicator), a channel matrix, a channel eigenvector, and a
channel spatial covariance matrix.
[0014] With reference to any one of the first aspect, or
the first to the seventh possible implementations of the
first aspect, in an eighth possible implementation, that
the first control information includes at least one first
measurement configuration set includes: the first control
information includes a first measurement granularity set,
the first measurement granularity set includes a granu-
larity of the measurement result, and the granularity of
the measurement result is a granularity of a measure-
ment result obtained by the UE by measuring the meas-
urement reference signal.
[0015] With reference to the eighth possible implemen-
tation of the first aspect, in a ninth possible implementa-
tion, the second control information includes a second
measurement granularity set, and the second measure-
ment granularity set is a subset of the first measurement
granularity set.
[0016] With reference to any one of the first aspect, or
the first to the ninth possible implementations of the first
aspect, in a tenth possible implementation, the first con-
trol information is downlink control information DCI
(downlink control information) or a multiple access con-
trol element MAC CE (Media Access Control control el-
ement); and/or the second control information is downlink
control information DCI.
[0017] According to a second aspect, an embodiment
of the present invention provides a channel measure-
ment method, including:
receiving, by user equipment UE, first control information
sent by the base station, where the first control informa-
tion is used to indicate a measurement reference signal
of the UE on a carrier, and the first control information

includes at least one first measurement configuration set,
and is used to instruct the UE to measure the measure-
ment reference signal based on the at least one first
measurement configuration set; receiving, by the UE, the
measurement reference signal sent by the base station;
and receiving, by the user equipment UE, second control
information sent by the base station, where the second
control information includes at least one second meas-
urement configuration set, and is used to instruct the UE
to report a measurement result based on the at least one
second measurement configuration set and the meas-
urement reference signal, and the at least one second
measurement configuration set is different from a first
measurement configuration set, where only the second
control information in the first control information and the
second control information includes uplink resource al-
location information, and the uplink resource allocation
information is used to indicate a channel resource on
which the UE reports the measurement result.
[0018] In a first possible implementation of the second
aspect, that the first control information includes at least
one first measurement configuration set includes:
the first control information includes a first measurement
manner set, the first measurement manner set includes
at least one manner of measuring the measurement ref-
erence signal, and the manner of measuring the meas-
urement reference signal is a manner in which the UE
measures the measurement reference signal.
[0019] With reference to the first possible implemen-
tation of the second aspect, in a second possible imple-
mentation, the second control information includes a sec-
ond measurement manner set, and the second meas-
urement manner set is a subset of the first measurement
manner set.
[0020] With reference to either of the first possible im-
plementation and the second possible implementation of
the second aspect, in a third possible implementation,
the first measurement manner set includes one or more
of the following measurement manners: measurement in
an open-loop or semi-open-loop MIMO transmission
method, measurement in a closed-loop MIMO transmis-
sion method, measurement in a transmit diversity trans-
mission method, measurement in a single antenna trans-
mission method, measurement in a single-user MIMO
transmission method, and measurement in a multi-user
MIMO transmission method.
[0021] With reference to any one of the second aspect,
or the first to the third possible implementations of the
second aspect, in a fourth possible implementation, that
the first control information includes at least one first
measurement configuration set includes: the first control
information includes a first measurement type set, the
first measurement type set includes a type of the meas-
urement result, and the type of the measurement result
is a type of a measurement result obtained by the UE by
measuring the measurement reference signal.
[0022] With reference to the fourth possible implemen-
tation of the second aspect, in a fifth possible implemen-
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tation, the second control information includes a second
measurement type set, and the second measurement
type set is a subset of the first measurement type set.
[0023] With reference to the fourth possible implemen-
tation of the second aspect, in a sixth possible implemen-
tation, the second control information includes a second
measurement type set, the second measurement type
set includes a type of the measurement result, and at
least one type of the measurement result that is in the
second measurement type set is determined based on
the type of the measurement result that is in the first
measurement type set.
[0024] With reference to any one of the fourth to the
sixth possible implementations of the second aspect, in
a seventh possible implementation, the first measure-
ment type set includes one or more of the following meas-
urement manners:
a precoding matrix indication PMI, a channel quality in-
dicator CQI, a rank indication RI, a beam indicator CRI,
a channel matrix, a channel eigenvector, and a channel
spatial correlation matrix.
[0025] With reference to any one of the second aspect,
or the first to the seventh possible implementations of
the second aspect, in an eighth possible implementation,
that the first control information includes at least one first
measurement configuration set includes: the first control
information includes a first measurement granularity set,
the first measurement granularity set includes a granu-
larity of the measurement result, and the granularity of
the measurement result is a granularity of a measure-
ment result obtained by the UE by measuring the meas-
urement reference signal.
[0026] With reference to the eighth possible implemen-
tation of the second aspect, in a ninth possible imple-
mentation, the second control information includes a sec-
ond measurement granularity set, and the second meas-
urement granularity set is a subset of the first measure-
ment granularity set.
[0027] With reference to any one of the second aspect,
or the first to the ninth possible implementations of the
second aspect, in a tenth possible implementation, the
first control information is downlink control information
DCI or a multiple access control element MAC CE; and/or
the second control information is downlink control infor-
mation DCI.
[0028] According to a third aspect, an embodiment of
the present invention provides a base station, including:
a determining unit, configured to determine a measure-
ment reference signal, first control information, and sec-
ond control information; and a sending unit, configured
to send the first control information to user equipment
UE, where the first control information is used to indicate
the measurement reference signal of the UE on a carrier,
and the first control information includes at least one first
measurement configuration set, and is used to instruct
the UE to measure the measurement reference signal
based on the at least one first measurement configuration
set, where the sending unit is further configured to send

the measurement reference signal to the UE; and the
sending unit is further configured to send the second con-
trol information to the UE, where the second control in-
formation includes at least one second measurement
configuration set, and is used to instruct the UE to report
a measurement result based on the at least one second
measurement configuration set and the measurement
reference signal, and the at least one second measure-
ment configuration set is different from a first measure-
ment configuration set, where only the second control
information in the first control information and the second
control information includes uplink resource allocation in-
formation, and the uplink resource allocation information
is used to indicate a channel resource on which the UE
reports the measurement result.
[0029] In a first possible implementation of the third
aspect, that the first control information includes at least
one first measurement configuration set includes: the first
control information includes a first measurement manner
set, the first measurement manner set includes at least
one manner of measuring the measurement reference
signal, and the manner of measuring the measurement
reference signal is a manner in which the UE measures
the measurement reference signal.
[0030] With reference to the first possible implemen-
tation of the third aspect, in a second possible implemen-
tation, the second control information includes a second
measurement manner set, and the second measurement
manner set is a subset of the first measurement manner
set.
[0031] With reference to either of the first possible im-
plementation and the second possible implementation of
the third aspect, in a third possible implementation, the
first measurement manner set includes one or more of
the following measurement manners: measurement in
an open-loop or semi-open-loop MIMO transmission
method, measurement in a closed-loop MIMO transmis-
sion method, measurement in a transmit diversity trans-
mission method, measurement in a single antenna trans-
mission method, measurement in a single-user MIMO
transmission method, and measurement in a multi-user
MIMO transmission method.
[0032] With reference to any one of the third aspect,
or the first to the third possible implementations of the
third aspect, in a fourth possible implementation, that the
first control information includes at least one first meas-
urement configuration set includes: the first control infor-
mation includes a first measurement type set, the first
measurement type set includes a type of the measure-
ment result, and the type of the measurement result is a
type of a measurement result obtained by the UE by
measuring the measurement reference signal.
[0033] With reference to the fourth possible implemen-
tation of the third aspect, in a fifth possible implementa-
tion, the second control information includes a second
measurement type set, and the second measurement
type set is a subset of the first measurement type set.
[0034] With reference to the fourth possible implemen-
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tation of the third aspect, in a sixth possible implemen-
tation, the second control information includes a second
measurement type set, the second measurement type
set includes a type of the measurement result, and at
least one type of the measurement result that is in the
second measurement type set is determined based on
the type of the measurement result that is in the first
measurement type set.
[0035] With reference to any one of the fourth to the
sixth possible implementations of the third aspect, in a
seventh possible implementation, the first measurement
type set includes one or more of the following measure-
ment manners:
a precoding matrix indication PMI, a channel quality in-
dicator CQI, a rank indication RI, a beam indicator CRI,
a channel matrix, a channel eigenvector, and a channel
spatial covariance matrix.
[0036] With reference to any one of the third aspect,
or the first to the seventh possible implementations of
the third aspect, in an eighth possible implementation,
that the first control information includes at least one first
measurement configuration set includes: the first control
information includes a first measurement granularity set,
the first measurement granularity set includes a granu-
larity of the measurement result, and the granularity of
the measurement result is a granularity of a measure-
ment result obtained by the UE by measuring the meas-
urement reference signal.
[0037] With reference to the eighth possible implemen-
tation of the third aspect, in a ninth possible implemen-
tation, the second control information includes a second
measurement granularity set, and the second measure-
ment granularity set is a subset of the first measurement
granularity set.
[0038] With reference to any one of the third aspect,
or the first to the ninth possible implementations of the
third aspect, in a tenth possible implementation, the first
control information is downlink control information DCI
or a multiple access control element MAC CE; and/or the
second control information is downlink control informa-
tion DCI.
[0039] According to a fourth aspect, an embodiment
of the present invention provides user equipment UE,
including: a receiving unit, configured to receive first con-
trol information sent by a base station, where the first
control information is used to indicate a measurement
reference signal of the UE on a carrier, and the first control
information includes at least one first measurement con-
figuration set; and a determining unit, configured to
measure the measurement reference signal based on
the at least one first measurement configuration set,
where the receiving unit is further configured to receive
the measurement reference signal sent by the base sta-
tion; and the receiving unit is further configured to receive
second control information sent by the base station,
where the second control information includes at least
one second measurement configuration set, and is used
to instruct the UE to report a measurement result based

on the at least one second measurement configuration
set and the measurement reference signal, and the at
least one second measurement configuration set is dif-
ferent from a first measurement configuration set, where
only the second control information in the first control
information and the second control information includes
uplink resource allocation information, and the uplink re-
source allocation information is used to indicate a chan-
nel resource on which the UE reports the measurement
result.
[0040] In a first possible implementation of the fourth
aspect, that the first control information includes at least
one first measurement configuration set includes: the first
control information includes a first measurement manner
set, the first measurement manner set includes at least
one manner of measuring the measurement reference
signal, and the manner of measuring the measurement
reference signal is a manner in which the UE measures
the measurement reference signal.
[0041] With reference to the first possible implemen-
tation of the fourth aspect, in a second possible imple-
mentation, the second control information includes a sec-
ond measurement manner set, and the second meas-
urement manner set is a subset of the first measurement
manner set.
[0042] With reference to either of the first possible im-
plementation and the second possible implementation of
the fourth aspect, in a third possible implementation, the
first measurement manner set includes one or more of
the following measurement manners: measurement in
an open-loop or semi-open-loop MIMO transmission
method, measurement in a closed-loop MIMO transmis-
sion method, measurement in a transmit diversity trans-
mission method, measurement in a single antenna trans-
mission method, measurement in a single-user MIMO
transmission method, and measurement in a multi-user
MIMO transmission method.
[0043] With reference to any one of the fourth aspect,
or the first to the third possible implementations of the
fourth aspect, in a fourth possible implementation, that
the first control information includes at least one first
measurement configuration set includes: the first control
information includes a first measurement type set, the
first measurement type set includes a type of the meas-
urement result, and the type of the measurement result
is a type of a measurement result obtained by the UE by
measuring the measurement reference signal.
[0044] With reference to the fourth possible implemen-
tation of the fourth aspect, in a fifth possible implemen-
tation, the second control information includes a second
measurement type set, and the second measurement
type set is a subset of the first measurement type set.
[0045] With reference to the fourth possible implemen-
tation of the fourth aspect, in a sixth possible implemen-
tation, the second control information includes a second
measurement type set, the second measurement type
set includes a type of the measurement result, and at
least one type of the measurement result that is in the
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second measurement type set is determined based on
the type of the measurement result that is in the first
measurement type set.
[0046] With reference to any one of the fourth to the
sixth possible implementations of the fourth aspect, in a
seventh possible implementation, the first measurement
type set includes one or more of the following measure-
ment manners:
a precoding matrix indication PMI, a channel quality in-
dicator CQI, a rank indication RI, a beam indicator CRI,
a channel matrix, a channel eigenvector, and a channel
spatial covariance matrix.
[0047] With reference to any one of the fourth aspect,
or the first to the seventh possible implementations of
the fourth aspect, in an eighth possible implementation,
that the first control information includes at least one first
measurement configuration set includes: the first control
information includes a first measurement granularity set,
the first measurement granularity set includes a granu-
larity of the measurement result, and the granularity of
the measurement result is a granularity of a measure-
ment result obtained by the UE by measuring the meas-
urement reference signal.
[0048] With reference to the eighth possible implemen-
tation of the fourth aspect, in a ninth possible implemen-
tation, the second control information includes a second
measurement granularity set, and the second measure-
ment granularity set is a subset of the first measurement
granularity set.
[0049] With reference to any one of the fourth aspect,
or the first to the ninth possible implementations of the
fourth aspect, in a tenth possible implementation, the first
control information is downlink control information DCI
or a multiple access control element MAC CE; and/or the
second control information is downlink control informa-
tion DCI.
[0050] According to the foregoing method, after send-
ing the first control information to the UE, the base station
device instructs the UE to measure the reference signal
based on the first control information, and then sends the
second control information to the UE, to instruct the UE
to report the measurement result. The second control
information is used to instruct the UE to report a proper
measurement result, so that feedback accuracy can be
improved, and/or channel resources can be saved. In
addition, only the second control information indicates
the channel resource used by the UE to report the meas-
urement result, so that a quantity of bits that carry the
first control information can be reduced, and unneces-
sary channel resource overheads can be reduced. In ad-
dition, only the second control information indicates the
channel resource, so that the base station can flexibly
allocate a proper channel resource to the UE based on
a channel status or network load at a time of sending the
second control information to instruct the UE to report
the measurement result, or related information of another
UE, to improve flexibility of allocating the channel re-
source, and help improve an overall data transmission

rate of a network.

BRIEF DESCRIPTION OF DRAWINGS

[0051]

FIG. 1 is a schematic architectural diagram of a pos-
sible application scenario according to an embodi-
ment of the present invention;
FIG. 2 is a schematic diagram of an information field
according to an embodiment of the present inven-
tion;
FIG. 3 is a schematic flowchart of a reference signal
transmission method according to an embodiment
of the present invention;
FIG. 4 is a schematic flowchart of a reference signal
transmission method according to an embodiment
of the present invention;
FIG. 5 is a schematic apparatus diagram of a base
station device according to an embodiment of the
present invention;
FIG. 6 is a schematic apparatus diagram of user
equipment according to an embodiment of the
present invention;
FIG. 7 is a schematic apparatus diagram of a base
station device according to an embodiment of the
present invention; and
FIG. 8 is a schematic apparatus diagram of user
equipment according to an embodiment of the
present invention.

DESCRIPTION OF EMBODIMENTS

[0052] To make the objectives, technical solutions, and
advantages of the present invention clearer, the following
describes the technical solutions of the embodiments of
the present invention with reference to the accompanying
drawings.
[0053] A base station sends first control information to
user equipment UE, where the first control information is
used to indicate a measurement reference signal of the
UE on a carrier, and the first control information includes
at least one first measurement configuration set, and is
used to instruct the UE to measure the measurement
reference signal based on the at least one first measure-
ment configuration set. The base station sends the meas-
urement reference signal to the UE. The base station
sends second control information to the UE, where the
second control information includes at least one second
measurement configuration set, and is used to instruct
the UE to report a measurement result based on the at
least one second measurement configuration set and the
measurement reference signal, and the at least one sec-
ond measurement configuration set is different from a
first measurement configuration set, where only the sec-
ond control information in the first control information and
the second control information includes uplink resource
allocation information, and the uplink resource allocation
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information is used to indicate a channel resource on
which the UE reports the measurement result. According
to the foregoing method, after sending the first control
information to the UE, the base station device instructs
the UE to measure the reference signal based on the first
control information, and then sends the second control
information to the UE, to instruct the UE to report the
measurement result. The second control information is
used to instruct the UE to report a proper measurement
result, so that feedback accuracy can be improved,
and/or channel resources can be saved. In addition, only
the second control information indicates the channel re-
source used by the UE to report the measurement result,
so that a quantity of bits that carry the first control infor-
mation can be reduced, and unnecessary channel re-
source overheads can be reduced. In addition, only the
second control information indicates the channel re-
source, so that the base station can flexibly allocate a
proper channel resource to the UE based on a channel
status or network load at a time of sending the second
control information to instruct the UE to report the meas-
urement result, or related information of another UE, to
improve flexibility of allocating the channel resource, and
help improve an overall data transmission rate of a net-
work. It should be understood that the second control
information may be further used to determine, based on
another parameter, the channel resource used by the UE
to report the measurement result.
[0054] FIG. 1 shows a possible application scenario
and a corresponding method according to an embodi-
ment of the present invention. A link 103 between a base
station device 101 and user equipment UE 102 forms
through an air interface, to implement interconnection
and interworking. It should be understood that the link
103 shown in FIG. 1 represents only an example of a
link. In addition to exchanging data with the UE, the base
station is configured to control a resource and a config-
uration of the UE. It should be understood that in some
cases, the UE may also implement a control function, or
the UE and the base station negotiate with each other.
[0055] The base station is configured to send first con-
trol information to the user equipment UE, where the first
control information is used to indicate a measurement
reference signal of the UE on a carrier. The first control
information includes at least one first measurement con-
figuration set, and is used to instruct the UE to measure
the measurement reference signal based on the at least
one first measurement configuration set.
[0056] In an embodiment, the first control information
may be RRC or other control signaling. In another em-
bodiment, the first control information may be downlink
control information DCI or a multiple access control ele-
ment MAC CE. An advantage of using the DCI or the
multiple access control element MAC CE is that a con-
figuration is flexible and a response latency is short. The
first measurement configuration set is used to indicate a
configuration for measuring the measurement reference
signal by the UE. It should be understood that there may

be one or more configurations herein, which are used to
indicate a measurement quantity and a manner in which
the UE measures the measurement reference signal.
[0057] The first control information may be determined
based on a result reported after the UE measures another
reference signal. For example, the UE may report feed-
back information by measuring the another reference sig-
nal or receiving a paging message. If the base station
determines channel quality of the UE, the base station
may determine a measurement configuration set includ-
ed in the first control information and a specific measure-
ment configuration of each measurement configuration
set. For example, when the base station learns, in several
subframes or slots from another measurement process
before determining the first control information, that the
UE is in a low-speed moving state and has a relatively
high CQI value, the base station may determine that the
measurement configuration set includes at least a meas-
urement manner set, and the measurement manner set
includes at least a closed-loop MIMO measurement man-
ner. In another embodiment, the first control information
may be further determined based on another configura-
tion. For example, after cell reselection, the first control
information may be determined based on historical infor-
mation, and then measurement on a message sent by a
neighboring base station or a neighboring control node
is performed for supplement. Alternatively, the first con-
trol information may be determined based on an initial
configuration.
[0058] The base station sends the measurement ref-
erence signal to the UE. The base station sends second
control information to the UE, where the second control
information includes at least one second measurement
configuration set, and is used to instruct the UE to report
a measurement result based on the at least one second
measurement configuration set and the measurement
reference signal, and the at least one second measure-
ment configuration set is different from a first measure-
ment configuration set. Only the second control informa-
tion in the first control information and the second control
information includes uplink resource allocation informa-
tion, and the uplink resource allocation information is
used to indicate a channel resource on which the UE
reports the measurement result.
[0059] The following specifically describes the first
measurement configuration set and the second meas-
urement configuration set in detail.
[0060] There may be one or more first measurement
configuration sets and/or second measurement configu-
ration sets. Different parameter items, measurement
manner items, and measurement granularity items in a
measurement process, or other configuration items that
need to be indicated by the base station to the UE in a
measurement process may be configured in different
sets. The first measurement set and the second meas-
urement set should not be limited to the foregoing specific
set.
[0061] In an embodiment, the configuration set in-
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cludes a first measurement manner set, the first meas-
urement manner set includes at least one manner of
measuring the measurement reference signal, and the
manner of measuring the measurement reference signal
is a manner in which the UE measures the measurement
reference signal. The manner of measuring the meas-
urement reference signal may include but is not limited
to: measurement in an open-loop or semi-open-loop MI-
MO transmission method, measurement in a closed-loop
MIMO transmission method, measurement in a transmit
diversity transmission method, measurement in a single
antenna transmission method, measurement in a single-
user MIMO transmission method, and measurement in
a multi-user MIMO transmission method. The base sta-
tion may determine the measurement manner set of the
UE based on some priori information, for example, as
described in the foregoing embodiment, the base station
may determine, in the previous several subframes or
slots, the measurement manner set of the UE based on
a measurement result reported by the UE or another UE,
and determine the measurement set based on the deter-
mined measurement manner set of the UE. For example,
the base station determines channel quality of the UE
based on a measurement result obtained by the UE by
measuring another measurement reference signal. If the
base station determines that the measurement result
meets a preset condition or a threshold, for example, a
CQI is relatively high, the base station determines that
the measurement manner set includes a closed-loop MI-
MO measurement manner, an open-loop MIMO meas-
urement manner, and a semi-open-loop MIMO measure-
ment manner. The base station sends the determined
measurement manner set to the UE by using the first
control information, so that the UE can separately meas-
ure the reference signal based on the measurement in
the open-loop MIMO transmission method, the measure-
ment in the semi-open-loop MIMO transmission method,
and the closed-loop MIMO measurement manner. An ad-
vantage of this is: A plurality of measurement manners
are configured, so that the UE can perform a plurality of
types of measurement on the reference signal, and flex-
ibly respond to a possible change in channel quality.
Therefore, when triggering the UE to report the meas-
urement result, the base station can instruct, based on
latest channel quality, the UE to report a measurement
result of a corresponding measurement manner, and can
configure a most proper transmission solution for subse-
quent data transmission of the UE, thereby improving
data transmission efficiency. It should be understood that
in the embodiments of the present invention, after receiv-
ing the first control information, the UE may determine a
measurement manner based on the first control informa-
tion. However, the UE may further determine an actual
measurement manner based on an actual situation and
a capability of the UE. It should be understood that in the
embodiments of the present invention, the base station
may configure the measurement manner set based on a
default option, or totally dynamically configure the meas-

urement manner set.
[0062] In another embodiment, the first control infor-
mation includes a first measurement type set, the first
measurement type set includes a type of the measure-
ment result, and the type of the measurement result is a
type of a measurement result obtained by the UE by
measuring the measurement reference signal. The type
of the measurement result herein is a result type or cat-
egory that needs to be measured by the UE, for example,
a precoding matrix indication PMI, a channel quality in-
dicator CQI, a rank indication RI, a beam indicator CRI,
a channel matrix, a channel eigenvector, and a channel
spatial covariance matrix. Similar to the foregoing meas-
urement manner set, in an embodiment, the base station
may determine, based on some priori information, the
measurement result type that may need to be measured
by the UE. For example, the base station may determine
the measurement result type in the previous several sub-
frames or slots based on a measurement result reported
by the UE or another UE, to determine the measurement
type set. For example, if the base station learns, based
on a reporting quantity used for the UE to measure an-
other measurement reference signal, that channel quality
of the UE is relatively high, for example, a CQI is relatively
high, the base station determines that the first measure-
ment type set includes a CQI, a PMI, an RI, and a channel
spatial covariance matrix. In this case, the base station
determines that the first measurement type set is {PMI,
RI, CQI, channel spatial covariance matrix}. An advan-
tage of this is: A plurality of measurement types are con-
figured, so that the UE can perform the plurality of types
of measurement on the reference signal, and flexibly re-
spond to a possible change in channel quality. Therefore,
when triggering the UE to report the measurement result,
the base station can instruct, based on latest channel
quality, the UE to report a measurement result of a cor-
responding measurement type, thereby improving flexi-
bility of reporting the measurement result, and improving
quality and efficiency of subsequent data transmission
of the UE. In another embodiment, the base station may
also completely configure the first measurement type set
based on a default value, or totally dynamically configure
the first measurement type set.
[0063] In still another embodiment, the first control in-
formation includes a first measurement granularity set,
the first measurement granularity set includes a granu-
larity of the measurement result, and the granularity of
the measurement result is a granularity of a measure-
ment result obtained by the UE by measuring the meas-
urement reference signal. In a possible implementation,
the first measurement granularity set includes at least
one of the following measurement granularities: wide-
band feedback of a channel measurement parameter,
sub-band feedback of a channel measurement parame-
ter, feedback of M sub-bands with optimal channel meas-
urement parameters, and channel state information CSI
(channel state information) feedback corresponding to N
beams with optimal channel measurement parameters,
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where M and N are positive integers. The feedback of
the M sub-bands with optimal channel measurement pa-
rameters may be channel parameters of the M sub-bands
with optimal measurement parameters during measure-
ment of channel measurement parameters of several
sub-bands, and the CSI feedback corresponding to the
N beams with optimal channel measurement parameters
may be CSI corresponding to the N beams with optimal
measurement parameters. It should be understood that
both the first measurement granularity set and the first
measurement type set may indicate a measurement re-
sult type corresponding to a measurement granularity of
the UE. For example, the first measurement type set in-
cludes a channel quality indicator CQI and a channel
eigenvector v, and the first measurement granularity set
includes wideband feedback, feedback of M sub-bands
with highest CQIs, and an index of a corresponding sub-
band. In this case, the UE measures the wideband CQI
and the channel eigenvector v, and measures CQIs of
the M sub-bands with highest CQIs and a channel eigen-
vector v of the corresponding sub-band. It should be un-
derstood that the first measurement granularity set may
be combined with the first measurement type set in a
manner to indicate a corresponding measurement result
type of the UE. For example, the first measurement type
set includes a channel quality indicator CQI and a chan-
nel eigenvector v, and the first measurement granularity
set corresponding to the channel quality indicator CQI
includes wideband feedback and feedback of M sub-
bands with highest CQIs. When the first measurement
granularity set includes the feedback of the M sub-bands
with highest CQIs, an index of a corresponding sub-band
may be further fed back. If the first measurement gran-
ularity set corresponding to the channel eigenvector v
includes the feedback of the M sub-bands with highest
CQIs and the index of the corresponding sub-band, the
UE measures a wideband CQI, a sub-band CQI, channel
eigenvectors v of the M sub-bands with highest CQIs,
and the index of the corresponding sub-band. In another
embodiment, all of the first measurement manner set,
the first measurement type set, and the first measure-
ment granularity set or a combination of the three sets
may be alternatively included in the first control informa-
tion to instruct the UE to measure the measurement ref-
erence signal based on the at least one first measure-
ment configuration set. In an embodiment, the channel
parameters of the M sub-bands with optimal measure-
ment parameters are fed back, and then sub-bands cor-
responding to the channel parameters of the M sub-
bands with optimal measurement parameters may be fur-
ther fed back. In specific implementation, an index of a
sub-band in the M sub-bands with optimal measurement
parameters may be fed back. The CSI corresponding to
the N beams with optimal measurement parameters is
fed back, and then beam indicators CRI of the N beams
with optimal measurement parameters may be further
fed back. With reference to FIG. 1, a possible form of the
first control information is shown in an embodiment

shown in FIG. 2. The first control information may include
K fields, and each field is used to indicate a measurement
configuration set. In FIG. 2, a value of K may be 10. For
example, a field A is used to indicate the first measure-
ment manner set. In the field A, "0010" indicates that the
first measurement manner set includes measurement in
a closed-loop MIMO transmission method and measure-
ment in a transmit diversity transmission method, and is
used to instruct the UE to measure the measurement
reference signal based on the measurement in the
closed-loop MIMO transmission method and the meas-
urement in the transmit diversity transmission method. A
field B is used to indicate the first measurement type set.
In the field B, "1000" indicates that the first measurement
type set includes a PMI, a CQI, and an RI, and is used
to instruct the UE to measure and determine the PMI,
CQI, and RI parameters. A field C is used to indicate the
first measurement granularity set, and " 11" indicates that
the first measurement granularity set includes feedback
of M sub-bands with optimal channel measurement pa-
rameters and feedback of CSI corresponding to N beams
with optimal channel measurement parameters, and is
used to instruct the UE to determine the M sub-bands
with optimal channel measurement parameters and the
CSI corresponding to the N beams with optimal channel
measurement parameters. In a specific implementation,
values of M and N may alternatively be sent by using the
first control information, or a value of M and/or a value
of N are/is predefined during initialization, or determined
through negotiation or by using a configuration of another
device. In another embodiment, when a type of a meas-
urement configuration set included in the first control in-
formation has been determined, a combination of ele-
ments included in two or more measurement configura-
tion sets may also be indicated by using fixed bits in the
first control information through joint coding. For exam-
ple, "10010" is directly corresponding to the first meas-
urement manner set and the first measurement type set
included in the first control information, the first meas-
urement manner set includes measurement in a closed-
loop MIMO transmission method and measurement in a
transmit diversity transmission method, and the first
measurement type set includes a PMI and a CQI. An
advantage of this is that bit resources can be saved and
configuration efficiency can be improved.
[0064] In another embodiment, the second control in-
formation is downlink control information DCI or a multi-
ple access control element MAC CE. An advantage of
using the DCI or the MAC CE is that a configuration is
flexible and a response latency is short. There may be
one or more second measurement configuration sets
herein, which are used to indicate a measurement quan-
tity and a manner in which the UE reports the measure-
ment reference signal.
[0065] Similar to the first control information, the sec-
ond control information may be determined based on a
result reported after the UE measures another reference
signal. For example, the UE may report feedback infor-
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mation by measuring the another reference signal or re-
ceiving a paging message. If the base station determines
that the UE is moving or channel quality changes, the
base station may determine, based on the measurement
configuration set included in the first control information,
a measurement configuration set included in the second
control information and a specific measurement config-
uration of each measurement configuration set. For ex-
ample, when the base station obtains a CQI of the UE in
several subframes or slots in another measurement proc-
ess before determining the second control information,
the base station may determine that the measurement
configuration set includes at least a measurement man-
ner set, and the measurement manner set includes at
least a closed-loop MIMO measurement manner. In an-
other embodiment, the second control information may
be further determined based on another configuration.
For example, after cell reselection, the second control
information may be determined based on historical infor-
mation, and is supplemented by using a message sent
by a neighboring base station or a neighboring control
node. Alternatively, the second control information may
be determined based on an initial configuration. In an-
other embodiment, the second control information may
be used to determine a time period based on the first
control information, and the second control information
is determined based only on intra-cell or inter-cell move-
ment of the UE in the time period, or another measure-
ment result or a paging message reported by the UE.
The another measurement result herein may be a result
obtained by the UE through measurement based on a
reference signal other than the measurement reference
signal. The second control information further indicates
a channel resource used by the UE to report the meas-
urement result. The second control information is used
to instruct the UE to report a proper measurement result,
so that feedback accuracy can be improved, and/or chan-
nel resources can be saved. In addition, only the second
control information indicates the channel resource used
by the UE to report the measurement result, so that a
quantity of bits that carry the first control information can
be reduced, and unnecessary channel resource over-
heads can be reduced. In addition, only the second con-
trol information indicates the channel resource, so that
the base station can flexibly allocate a proper channel
resource to the UE based on a channel status or network
load at a time of sending the second control information
to instruct the UE to report the measurement result, or
related information of another UE, to improve flexibility
of allocating the channel resource, and help improve an
overall data transmission rate of a network. It should be
understood that the second control information may be
further used to determine, based on another parameter,
the channel resource used by the UE to report the meas-
urement result.
[0066] In an embodiment, when the first control infor-
mation includes the first measurement manner set, the
second control information may include a second meas-

urement manner set, and the second measurement man-
ner set is a subset of the first measurement manner set.
For example, the first control information set includes
measurement in an open-loop MIMO transmission meth-
od and measurement in a closed-loop MIMO transmis-
sion method. After sending the first control information,
the base station determines, based on a measurement
result reported by another UE or a measurement result
reported by the UE based on another measurement ref-
erence signal, that the UE is in a high-speed movement
state. In this case, the base station determines that the
UE does not need to report a result of the measurement
in the closed-loop MIMO sending method, and the sec-
ond measurement manner set does not include the
measurement in the closed-loop MIMO transmission
method.
[0067] In another embodiment, the second control in-
formation includes a second measurement type set, and
the second measurement type set is a subset of the first
measurement type set.
[0068] In another embodiment, the second control in-
formation includes a second measurement type set, the
second measurement type set includes a type of the
measurement result, and at least one type of the meas-
urement result that is in the second measurement type
set is determined based on the type of the measurement
result that is in the first measurement type set. The sec-
ond measurement type set included in the second control
information may include an item that is not in the first
measurement type set, and the item that is not in the first
measurement type set may be determined through cal-
culation based on an item in the first type set. For exam-
ple, the first measurement type set includes a channel
quality parameter S and a channel noise parameter N,
and is used to instruct the UE to measure the measure-
ment reference signal to determine the quality parameter
S and the channel noise parameter N. The second meas-
urement type set may include a signal-to-noise ratio SNR
parameter, and the SNR may be determined through cal-
culation based on S and N. For another example, the first
measurement type set includes a channel spatial covar-
iance matrix, and is used to instruct the UE to measure
the measurement reference signal to determine the
channel spatial covariance matrix of the UE. The second
measurement type set includes an RI and a PMI, and the
RI and the PMI may be determined through calculation
based on the channel spatial covariance matrix. It should
be understood that in the embodiments of the present
invention, the first measurement manner set and the sec-
ond measurement manner set, and the first measure-
ment granularity set and the second measurement gran-
ularity set may also have such a relationship.
[0069] In another embodiment, the second control in-
formation includes the second measurement granularity
set, and the second measurement granularity set is dif-
ferent from the first measurement granularity set. For ex-
ample, the first measurement granularity set includes
feedback of M1 sub-bands with highest CQIs, and the
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second measurement granularity set includes feedback
of M2 sub-bands with highest CQIs, where M2 is less
than M1. For another example, the second measurement
granularity set is a subset of the first measurement gran-
ularity set. Similarly, the first measurement granularity
set includes CSI corresponding to N1 beams with highest
received energy RSRP (reference signal received pow-
er), and the second measurement granularity set in-
cludes CSI feedback corresponding to N2 beams with
highest RSRP, where N2 is less than N1.
[0070] It should be understood that in the present in-
vention, the first control information may not only include
the foregoing several sets, but also include a first meas-
urement constraint set. The set may include one or more
of time domain average measurement, frequency do-
main average measurement, spatial domain (beam) av-
erage measurement, time domain non-average meas-
urement, frequency domain non-average measurement,
and spatial domain non-average measurement. The sec-
ond control information may include a second measure-
ment constraint set that is a subset of the first measure-
ment constraint set. In addition, in the embodiments, el-
ements in the first control information may also be com-
bined and split based on an actual requirement to form
a new first measurement configuration set, and the sec-
ond measurement configuration set is a subset of the
first measurement configuration set. For example, a first
measurement configuration set may be {measurement
in an open-loop MIMO transmission method, measure-
ment in a semi-open-loop MIMO transmission method,
PMI, CQI}, and a second measurement configuration set
is a subset {measurement in a semi-open-loop MIMO
transmission method, PMI} of the first measurement con-
figuration set.
[0071] In still another embodiment, the second control
information further includes a measurement indication
used to instruct the UE to stop measurement or continue
measurement. The measurement indication may be
used to explicitly or implicitly instruct the UE to stop meas-
uring the measurement reference signal. For example,
the second control information includes a start field.
When the start field instructs to stop measurement, the
second control information is used to instruct the UE to
report the measurement result based on the at least one
second measurement configuration set and the meas-
urement reference signal. If the second control informa-
tion does not include a start field or the start field includes
an indication for continuous measurement, the second
information is used to instruct the UE to measure another
measurement reference signal with a same configuration
based on the first measurement configuration set. In an
embodiment, the measurement indication is determined
based on a preset condition or a threshold. For example,
the base station determines a downlink data volume, the
base station determines that the downlink data volume
exceeds a threshold X, and the base station determines
that the measurement indication is used to instruct the
UE to continue measurement. The method may include

the following procedures:
[0072] The base station sends first control information
to the user equipment UE, where the first control infor-
mation is used to indicate a measurement reference sig-
nal of the UE on a carrier, and the first control information
includes at least one first measurement configuration set,
and is used to instruct the UE to measure the first meas-
urement reference signal based on the at least one first
measurement configuration set.
[0073] The base station sends the first measurement
reference signal to the UE.
[0074] The base station determines that the base sta-
tion sends second control information to the UE, where
the second control information includes at least one sec-
ond measurement configuration set, is used to instruct
the UE to report a first measurement result based on the
at least one second measurement configuration set and
the measurement reference signal, and is further used
to instruct the UE to measure a second measurement
reference signal based on the at least one first measure-
ment configuration set, and the at least one second
measurement configuration set is different from a first
measurement configuration set.
[0075] The base station sends the second measure-
ment reference signal to the UE, where the first meas-
urement reference signal and the second measurement
reference signal have a same configuration.
[0076] The base station determines that the base sta-
tion sends third control information to the UE, where the
third control information includes at least one third meas-
urement configuration set, and is used to instruct the UE
to report a second measurement result based on the at
least one third measurement configuration set, and the
at least one third measurement configuration set is dif-
ferent from a first measurement configuration set, and/or
the at least one third measurement configuration set is
different from the second measurement configuration
set. In the first control information, the second control
information, and the third control information, only the
second control information and the third control informa-
tion include uplink resource allocation information, and
the uplink resource allocation information is used to in-
dicate a channel resource on which the UE reports the
measurement result. In an embodiment, the third control
information may also include another measurement in-
dication used to instruct the UE to stop measurement or
continue measurement.
[0077] In the foregoing solution, the base station may
determine accuracy of the first measurement configura-
tion set before sending the second control information.
This accuracy may be determined based on a channel
condition, a movement status of the UE, or the like. After
determining to continue measurement, the base station
determines the second measurement configuration set,
instructs the UE to report the measurement result, further
instructs the UE to continue measurement, and then in-
structs, by sending the third control information, the UE
to report the measurement result based on the third
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measurement configuration set. This process may be im-
plemented by using the foregoing measurement indica-
tion, and the measurement indication signaling is used
to control the UE to stop measuring or measure the sec-
ond measurement reference signal. That the first meas-
urement reference signal and the second measurement
reference signal have a same configuration indicates that
the first control information and the second control infor-
mation may also be two reference signals in a same
measurement process. In an embodiment, the first meas-
urement reference signal and the second measurement
reference signal are reference signals in a same semi-
persistent (semi-persistent) pilot sending manner proc-
ess. The semi-persistent pilot sending manner indicates
that after the pilot sending manner is triggered, a transmit
end sends a plurality of reference signals to a receive
end, and the plurality of reference signals are periodically
sent. In this embodiment, the first measurement refer-
ence signal and the second measurement reference sig-
nal each are at least one of reference signals periodically
sent by the base station.
[0078] FIG. 3 is a flowchart of a method for a base
station according to an embodiment of the present inven-
tion. Referring to FIG. 3, the method includes the follow-
ing steps:

Step 301: The base station sends first control infor-
mation to user equipment UE, where the first control
information is used to indicate a measurement ref-
erence signal of the UE on a carrier, and the first
control information includes at least one first meas-
urement configuration set, and is used to instruct the
UE to measure the measurement reference signal
based on the at least one first measurement config-
uration set.
Step 302: The base station sends the measurement
reference signal to the UE.
Step 303: The base station sends second control
information to the UE, where the second control in-
formation includes at least one second measure-
ment configuration set, and is used to instruct the
UE to report a measurement result based on the at
least one second measurement configuration set
and the measurement reference signal, and the at
least one second measurement configuration set is
different from a first measurement configuration set.

[0079] Only the second control information in the first
control information and the second control information
includes uplink resource allocation information, and the
uplink resource allocation information is used to indicate
a channel resource on which the UE reports the meas-
urement result. The flowchart shown in FIG. 3 may be
combined with the embodiments shown in FIG. 2 to im-
plement the method. The second control information is
used to instruct the UE to report a proper measurement
result, so that feedback accuracy can be improved,
and/or channel resources can be saved. In addition, only

the second control information indicates the channel re-
source used by the UE to report the measurement result,
so that a quantity of bits that carry the first control infor-
mation can be reduced, and unnecessary channel re-
source overheads can be reduced. In addition, only the
second control information indicates the channel re-
source, so that the base station can flexibly allocate a
proper channel resource to the UE based on a channel
status or network load at a time of sending the second
control information to instruct the UE to report the meas-
urement result, or related information of another UE, to
improve flexibility of allocating the channel resource, and
help improve an overall data transmission rate of a net-
work. It should be understood that the second control
information may be further used to determine, based on
another parameter, the channel resource used by the UE
to report the measurement result.
[0080] In an embodiment, the first control information
is downlink control information DCI or a multiple access
control element MAC CE; and/or the second control in-
formation is downlink control information DCI.
[0081] In an embodiment, the first control information
includes a first measurement manner set, the first meas-
urement manner set includes at least one manner of
measuring the measurement reference signal, and the
manner of measuring the measurement reference signal
is a manner in which the UE measures the measurement
reference signal. In another embodiment, the second
control information includes a second measurement
manner set, and the second measurement manner set
is a subset of the first measurement manner set. For ex-
ample, the first measurement manner set includes one
or more of the following measurement manners: meas-
urement in an open-loop MIMO transmission method,
measurement in a semi-open-loop MIMO transmission
method, measurement in a closed-loop MIMO transmis-
sion method, measurement in a transmit diversity trans-
mission method, measurement in a single antenna trans-
mission method, measurement in a single-user MIMO
transmission method, and measurement in a multi-user
MIMO transmission method.
[0082] In an embodiment, the first control information
includes a first measurement type set, the first measure-
ment type set includes a type of the measurement result,
and the type of the measurement result is a type of a
measurement result obtained by the UE by measuring
the measurement reference signal. In another embodi-
ment, the second measurement type set is a subset of
the first measurement type set. Alternatively, the second
control information includes a second measurement type
set, the second measurement type set includes a type
of the measurement result, and at least one type of the
measurement result that is in the second measurement
type set is determined based on the type of the meas-
urement result that is in the first measurement type set.
For example, the first measurement type set includes
one or more of the following measurement manners: a
precoding matrix indication PMI, a channel quality indi-
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cator CQI, a rank indication RI, a beam indicator CRI, a
channel matrix, a channel eigenvector, and a channel
spatial covariance matrix.
[0083] In an embodiment, that the first control informa-
tion includes at least one first measurement configuration
set includes: the first control information includes a first
measurement granularity set, the first measurement
granularity set includes a granularity of the measurement
result, and the granularity of the measurement result is
a granularity of a measurement result obtained by the
UE by measuring the measurement reference signal. In
another embodiment, the second control information in-
cludes a second measurement granularity set, and the
second measurement granularity set is a subset of the
first measurement granularity set.
[0084] FIG. 4 is a flowchart of a method for user equip-
ment according to an embodiment of the present inven-
tion. Referring to FIG. 4, the method includes the follow-
ing steps:

Step 401: The user equipment UE receives first con-
trol information sent by the base station, where the
first control information is used to indicate a meas-
urement reference signal of the UE on a carrier, and
the first control information includes at least one first
measurement configuration set, and is used to in-
struct the UE to measure the measurement refer-
ence signal based on the at least one first measure-
ment configuration set.
Step 402: The UE receives the measurement refer-
ence signal sent by the base station.
Step 403: The user equipment UE receives second
control information sent by the base station, where
the second control information includes at least one
second measurement configuration set, and is used
to instruct the UE to report a measurement result
based on the at least one second measurement con-
figuration set and the measurement reference sig-
nal, and the at least one second measurement con-
figuration set is different from a first measurement
configuration set.

[0085] Only the second control information in the first
control information and the second control information
includes uplink resource allocation information, and the
uplink resource allocation information is used to indicate
a channel resource on which the UE reports the meas-
urement result. Optionally, the method further includes
step 404: The UE determines the measurement result
based on the second control information. Step 405: The
UE reports the measurement result. The flowchart shown
in FIG. 4 may be combined with the embodiments shown
in FIG. 2 to implement the method. The second control
information is used to instruct the UE to report a proper
measurement result, so that feedback accuracy can be
improved, and/or channel resources can be saved. In
addition, only the second control information indicates
the channel resource used by the UE to report the meas-

urement result, so that a quantity of bits that carry the
first control information can be reduced, and unneces-
sary channel resource overheads can be reduced. In ad-
dition, only the second control information indicates the
channel resource, so that the base station can flexibly
allocate a proper channel resource to the UE based on
a channel status or network load at a time of sending the
second control information to instruct the UE to report
the measurement result, or related information of another
UE, to improve flexibility of allocating the channel re-
source, and help improve an overall data transmission
rate of a network. It should be understood that the second
control information may be further used to determine,
based on another parameter, the channel resource used
by the UE to report the measurement result.
[0086] In an embodiment, the first control information
is downlink control information DCI or a multiple access
control element MAC CE; and/or the second control in-
formation is downlink control information DCI.
[0087] In an embodiment, the first control information
includes a first measurement manner set, the first meas-
urement manner set includes at least one manner of
measuring the measurement reference signal, and the
manner of measuring the measurement reference signal
is a manner in which the UE measures the measurement
reference signal. In another embodiment, the second
control information includes a second measurement
manner set, and the second measurement manner set
is a subset of the first measurement manner set. For ex-
ample, the first measurement manner set includes one
or more of the following measurement manners: meas-
urement in an open-loop MIMO transmission method,
measurement in a semi-open-loop MIMO transmission
method, measurement in a closed-loop MIMO transmis-
sion method, measurement in a transmit diversity trans-
mission method, measurement in a single antenna trans-
mission method, measurement in a single-user MIMO
transmission method, and measurement in a multi-user
MIMO transmission method.
[0088] In an embodiment, the first control information
includes a first measurement type set, the first measure-
ment type set includes a type of the measurement result,
and the type of the measurement result is a type of a
measurement result obtained by the UE by measuring
the measurement reference signal. In another embodi-
ment, the second measurement type set is a subset of
the first measurement type set. Alternatively, the second
control information includes a second measurement type
set, the second measurement type set includes a type
of the measurement result, and at least one type of the
measurement result that is in the second measurement
type set is determined based on the type of the meas-
urement result that is in the first measurement type set.
For example, the first measurement type set includes
one or more of the following measurement manners: a
precoding matrix indication PMI, a channel quality indi-
cator CQI, a rank indication RI, a beam indicator CRI, a
channel matrix, a channel eigenvector, and a channel
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spatial covariance matrix.
[0089] In an embodiment, that the first control informa-
tion includes at least one first measurement configuration
set includes: the first control information includes a first
measurement granularity set, the first measurement
granularity set includes a granularity of the measurement
result, and the granularity of the measurement result is
a granularity of a measurement result obtained by the
UE by measuring the measurement reference signal. In
another embodiment, the second control information in-
cludes a second measurement granularity set, and the
second measurement granularity set is a subset of the
first measurement granularity set.
[0090] In an embodiment, a signaling sending method
may be defined for the base station, and the method in-
cludes the following steps:
[0091] The base station sends first control signaling to
the UE, where the first control signaling is used to instruct
the UE to start sending a semi-persistent measurement
reference signal.
[0092] The base station sends second control signal-
ing to the UE, where the second control signaling is used
to instruct the UE to start reporting a measurement result,
and the measurement result is a measurement result de-
termined after the UE measures the semi-persistent ref-
erence signal.
[0093] The base station sends third control signaling
to the UE, where the third control signaling is used to
instruct the UE to stop sending the semi-persistent meas-
urement reference signal, and to instruct the UE to stop
reporting the measurement result.
[0094] Optionally, that the first control signaling is used
to instruct the UE to start sending a semi-persistent
measurement reference signal includes:
After the base station sends the first control signaling to
the UE, the base station sends the semi-persistent meas-
urement reference signal at least twice at a first time off-
set and a first period.
[0095] Optionally, that the second control signaling is
used to instruct the UE to start reporting a measurement
result includes:
[0096] After the base station sends the second control
signaling to the UE, the base station receives, at a second
time offset and a second period, the measurement result
reported by the UE at least twice.
[0097] Optionally, that the third control signaling is
used to instruct the UE to stop sending the semi-persist-
ent measurement reference signal includes:
After a first effective time from a time at which the base
station sends the third control signaling to the UE, the
base station stops sending the semi-persistent measure-
ment reference signal.
[0098] Optionally, that the third control signaling is
used to instruct the UE to stop reporting the measurement
result includes:
After a second effective time from a time at which the
base station sends the third control signaling to the UE,
the base station stops receiving the measurement result

reported by the UE.
[0099] In an embodiment, a signaling receiving method
may be defined for the UE, and the method includes the
following steps:
The UE receives first control signaling sent by the base
station, where the first control signaling is used to instruct
the UE to start sending a semi-persistent measurement
reference signal.
[0100] The UE receives second control signaling sent
by the base station, where the second control signaling
is used to instruct the UE to start reporting a measure-
ment result, and the measurement result is a measure-
ment result determined after the UE measures the semi-
persistent reference signal.
[0101] The UE receives third control signaling sent by
the base station, where the third control signaling is used
to instruct the UE to stop sending the semi-persistent
measurement reference signal, and to instruct the UE to
stop reporting the measurement result.
[0102] Optionally, that the first control signaling is used
to instruct the UE to start sending a semi-persistent
measurement reference signal includes:
After the UE receives the first control signaling sent by
the base station, the base station sends the semi-per-
sistent measurement reference signal to the UE at least
twice at a first time offset and a first period.
[0103] Optionally, that the second control signaling is
used to instruct the UE to start reporting a measurement
result includes:
After the UE receives the second control signaling sent
by the base station, the base station receives, at a second
time offset and a second period, the measurement result
reported by the UE at least twice.
[0104] Optionally, that the third control signaling is
used to instruct the UE to stop sending the semi-persist-
ent measurement reference signal includes:
After a first effective time from a time at which the UE
receives the third control signaling sent by the base sta-
tion, the base station stops sending the semi-persistent
measurement reference signal to the UE.
[0105] Optionally, that the third control signaling is
used to instruct the UE to stop reporting the measurement
result includes:
[0106] After a second effective time from a time at
which the UE receives the third control signaling sent by
the base station, the UE stops reporting the measure-
ment result to the base station.
[0107] In an embodiment, a parameter notification
method may be defined for the base station, and the
method includes the following steps:
The base station notifies the user equipment UE of a first
effective time of a semi-persistent measurement refer-
ence signal sequence in an adaptive configuration man-
ner.
[0108] The base station notifies the UE of a second
effective time of the semi-persistent measurement refer-
ence signal sequence in the adaptive configuration man-
ner.
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[0109] Optionally, the semi-persistent measurement
reference signal sequence includes at least two meas-
urement reference signals, and the base station sends
the at least two measurement reference signals at an
equal time interval.
[0110] Optionally, the first effective time of the semi-
persistent measurement reference signal sequence in-
cludes:
[0111] The first effective time of the semi-persistent
measurement reference signal sequence is a time from
a first moment to a time at which the base station sends
a first measurement reference signal in the semi-persist-
ent reference measurement signal sequence, and the
first moment is known to the base station and the UE.
[0112] Optionally, the second effective time of the
semi-persistent measurement reference signal se-
quence is a time from a second moment to a time at which
the base station stops sending the measurement refer-
ence signal in the semi-persistent reference measure-
ment signal sequence, and the second moment is known
to the base station and the UE.
[0113] Optionally, that the base station notifies the UE
of a first effective time of the semi-persistent measure-
ment reference signal sequence in an adaptive configu-
ration manner includes:
The base station sends third signaling to the UE to notify
the UE of a value of the first effective time.
[0114] Optionally, that the base station notifies the UE
of a first effective time of the semi-persistent measure-
ment reference signal sequence in an adaptive configu-
ration manner further includes:
The base station sends fourth signaling to the UE to notify
the UE of a value of at least one element in a first param-
eter set, where the value of the first effective time is de-
termined based on the value of the at least one element
in the first parameter set.
[0115] Optionally, the first parameter set includes at
least a subcarrier spacing used for the UE by the base
station.
[0116] Optionally, that the base station notifies the UE
of a second effective time of the semi-persistent meas-
urement reference signal sequence in the adaptive con-
figuration manner includes:
The base station sends fifth signaling to the UE to notify
the UE of a value of the second effective time.
[0117] Optionally, that the base station notifies the UE
of a second effective time of the semi-persistent meas-
urement reference signal sequence in the adaptive con-
figuration manner further includes:
The base station sends sixth signaling to the UE to notify
the UE of a value of at least one element in a second
parameter set, where the value of the second effective
time is determined based on the value of the at least one
element in the second parameter set.
[0118] Optionally, the second parameter set includes
at least a subcarrier spacing used for the UE by the base
station.
[0119] In an embodiment, a parameter receiving meth-

od may be defined for the UE, and the method includes
the following steps:
The UE receives a first effective time that is of a semi-
persistent measurement reference signal sequence and
that is notified by the base station to the UE in an adaptive
configuration manner.
[0120] The UE receives a second effective time that is
of the semi-persistent measurement reference signal se-
quence and that is notified by the base station to the UE
in the adaptive configuration manner.
[0121] Optionally, the semi-persistent measurement
reference signal sequence includes at least two meas-
urement reference signals, and the base station sends
the at least two measurement reference signals at an
equal time interval.
[0122] Optionally, the first effective time of the semi-
persistent measurement reference signal sequence in-
cludes:
The first effective time of the semi-persistent measure-
ment reference signal sequence is a time from a first
moment to a time at which the base station sends a first
measurement reference signal in the semi-persistent ref-
erence measurement signal sequence, and the first mo-
ment is known to the base station and the UE.
[0123] Optionally, the second effective time of the
semi-persistent measurement reference signal se-
quence is a time from a second moment to a time at which
the base station stops sending the measurement refer-
ence signal in the semi-persistent reference measure-
ment signal sequence, and the second moment is known
to the base station and the UE.
[0124] Optionally, that the UE receives a first effective
time that is of a semi-persistent measurement reference
signal sequence and that is notified by the base station
to the UE in an adaptive configuration manner includes:
The UE receives third signaling sent by the base station
to notify the UE of a value of the first effective time.
[0125] Optionally, that the UE receives a first effective
time that is of a semi-persistent measurement reference
signal sequence and that is notified by the base station
to the UE in an adaptive configuration manner further
includes:
The UE receives fourth signaling sent by the base station
to notify the UE of a value of at least one element in a
first parameter set, where the value of the first effective
time is determined based on the value of the at least one
element in the first parameter set.
[0126] Optionally, the first parameter set includes at
least a subcarrier spacing used for the UE by the base
station.
[0127] Optionally, that the UE receives a second ef-
fective time that is of the semi-persistent measurement
reference signal sequence and that is notified by the base
station to the UE in the adaptive configuration manner
includes:
The UE receives fifth signaling sent by the base station
to notify the UE of a value of the second effective time.
[0128] Optionally, that the UE receives a second ef-
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fective time that is of the semi-persistent measurement
reference signal sequence and that is notified by the base
station to the UE in the adaptive configuration manner
further includes:
The UE receives sixth signaling sent by the base station
to notify the UE of a value of at least one element in a
second parameter set, where the value of the second
effective time is determined based on the value of the at
least one element in the second parameter set.
[0129] Optionally, the second parameter set includes
at least a subcarrier spacing used for the UE by the base
station.
[0130] In an embodiment, a first information receiving
method may be further defined for the base station, and
the method includes the following steps:
The base station sends first signaling to the UE, where
the first signaling is used to instruct the UE to report a
group of semi-persistent information sequences, and the
group of semi-persistent information sequences includes
at least one semi-persistent information sequence.
[0131] The base station sends second signaling to the
UE, where the second signaling is used to instruct the
UE to stop reporting the at least one semi-persistent in-
formation sequence in the group of semi-persistent in-
formation sequences.
[0132] After the base station sends the second signal-
ing to the UE, the base station receives, only in a first
time window, at least one piece of information that has
not been reported in the at least one semi-persistent in-
formation sequence in the group of semi-persistent in-
formation sequences reported by the UE.
[0133] Optionally, the semi-persistent information se-
quence includes at least two pieces of semi-persistent
information, and the base station receives, at an equal
time interval, the at least two pieces of semi-persistent
information reported by the UE to the base station.
[0134] Optionally, a value of the first time window is
known to the base station and the UE.
[0135] In an embodiment, a first information sending
method may be further defined for the UE, and the meth-
od includes the following steps:
The UE receives first signaling sent by the base station,
where the first signaling is used to instruct the UE to report
a group of semi-persistent information sequences, and
the group of semi-persistent information sequences in-
cludes at least one semi-persistent information se-
quence.
[0136] The user equipment UE receives second sign-
aling sent by the base station, where the second signaling
is used to instruct the UE to stop reporting the at least
one semi-persistent information sequence in the group
of semi-persistent information sequences.
[0137] After the user equipment UE receives the sec-
ond signaling sent by the base station, the UE reports,
to the base station only in a first time window, at least
one piece of information that has not been reported in
the at least one semi-persistent information sequence in
the group of semi-persistent information sequences.

[0138] Optionally, the semi-persistent information se-
quence includes at least two pieces of semi-persistent
information, and the UE reports the at least two pieces
of semi-persistent information to the base station at an
equal time interval.
[0139] Optionally, a value of the first time window is
known to the base station and the UE.
[0140] In an embodiment, a second information receiv-
ing method may be further defined for the base station,
and the method includes the following steps:
The base station sends first signaling to the UE, where
the first signaling is used to instruct the UE to report a
group of semi-persistent information sequences, and the
group of semi-persistent information sequences includes
at least one semi-persistent information sequence.
[0141] The base station sends second signaling to the
UE, where the second signaling is used to instruct the
UE to stop reporting the at least one semi-persistent in-
formation sequence in the group of semi-persistent in-
formation sequences.
[0142] After the base station sends the second signal-
ing to the UE, the base station receives only first infor-
mation reported by the UE at a time closest to a moment
at which the base station sends the second signaling to
the UE, where the first information is information that has
not been reported by the UE in the at least one semi-
persistent information sequence in the group of semi-
persistent information sequences.
[0143] Optionally, the semi-persistent information se-
quence includes at least two pieces of semi-persistent
information, and the base station receives, at an equal
time interval, the at least two pieces of semi-persistent
information reported by the UE to the base station.
[0144] In an embodiment, a second information send-
ing method may be further defined for the UE, and the
method includes the following steps:
The UE receives first signaling sent by the base station
to the UE, where the first signaling is used to instruct the
UE to report a group of semi-persistent information se-
quences, and the group of semi-persistent information
sequences includes at least one semi-persistent infor-
mation sequence.
[0145] The UE receives second signaling sent by the
base station to the UE, where the second signaling is
used to instruct the UE to stop reporting the at least one
semi-persistent information sequence in the group of
semi-persistent information sequences.
[0146] After the UE receives the second signaling sent
by the base station to the UE, the UE reports only first
information reported by the UE at a time closest to a
moment at which the base station sends the second sig-
naling to the UE, where the first information is information
that has not been reported by the UE in the at least one
semi-persistent information sequence in the group of
semi-persistent information sequences.
[0147] Optionally, the semi-persistent information se-
quence includes at least two pieces of semi-persistent
information, and the UE reports the at least two pieces
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of semi-persistent information to the base station at an
equal time interval.
[0148] In an embodiment, a third information sending
method may be further defined for the base station, and
the method includes the following steps:
The base station sends first signaling to the UE, where
the first signaling is used to instruct the UE to report a
group of semi-persistent information sequences, and the
group of semi-persistent information sequences includes
at least one semi-persistent information sequence.
[0149] The base station sends second signaling to the
UE, where the second signaling is used to instruct the
UE to stop reporting the at least one semi-persistent in-
formation sequence in the group of semi-persistent in-
formation sequences.
[0150] After the base station sends the second signal-
ing to the UE, the base station receives only first infor-
mation reported by the UE, where the first information is
information with a highest priority that is in the at least
one semi-persistent information sequence in the group
of semi-persistent information sequences and that is in
information that has not been reported by the UE.
[0151] Optionally, the semi-persistent information se-
quence includes at least two pieces of semi-persistent
information, and the base station receives, at an equal
time interval, the at least two pieces of semi-persistent
information reported by the UE to the base station.
[0152] Optionally, the priority is known to the base sta-
tion and the UE.
[0153] In an embodiment, a third information sending
method may be further defined for the UE, and the meth-
od includes the following steps:
The UE receives first signaling sent by the base station
to the UE, where the first signaling is used to instruct the
UE to report a group of semi-persistent information se-
quences, and the group of semi-persistent information
sequences includes at least one semi-persistent infor-
mation sequence.
[0154] The UE receives second signaling sent by the
base station to the UE, where the second signaling is
used to instruct the UE to stop reporting the at least one
semi-persistent information sequence in the group of
semi-persistent information sequences.
[0155] After the UE receives the second signaling sent
by the base station to the UE, the UE reports only first
information to the base station, where the first information
is information with a highest priority that is in the at least
one semi-persistent information sequence in the group
of semi-persistent information sequences and that is in
information that has not been reported by the UE.
[0156] Optionally, the semi-persistent information se-
quence includes at least two pieces of semi-persistent
information, the base station receives, at an equal time
interval, the at least two pieces of semi-persistent infor-
mation reported by the UE to the base station, and the
UE reports the at least two pieces of semi-persistent in-
formation to the base station at an equal time interval.
[0157] Optionally, the priority is known to the base sta-

tion and the UE.
[0158] FIG. 5 is a structural diagram of a base station
apparatus according to an embodiment of the present
invention. Referring to FIG. 5, the base station apparatus
500 includes a determining unit 501 and a sending unit
502, to implement functions in the embodiments in FIG.
1 and FIG. 3. For example, the determining unit 501 is
configured to determine a measurement reference sig-
nal, first control information, and second control informa-
tion. The sending unit 502 is configured to send the first
control information to user equipment UE, where the first
control information is used to indicate the measurement
reference signal of the UE on a carrier, and the first control
information includes at least one first measurement con-
figuration set, and is used to instruct the UE to measure
the measurement reference signal based on the at least
one first measurement configuration set. The sending
unit 502 is further configured to send the measurement
reference signal to the UE. The sending unit 502 is further
configured to send the second control information to the
UE, where the second control information includes at
least one second measurement configuration set, and is
used to instruct the UE to report a measurement result
based on the at least one second measurement config-
uration set and the measurement reference signal, and
the at least one second measurement configuration set
is different from a first measurement configuration set.
The base station apparatus may further include a receiv-
ing unit 503, configured to receive the measurement re-
sult sent by the UE.
[0159] FIG. 6 is a structural diagram of user equipment
according to an embodiment of the present invention.
Referring to FIG. 6, the user equipment 600 includes a
receiving unit 601 and a determining unit 602, to imple-
ment functions in the embodiments in FIG. 1 and FIG. 4.
For example, the receiving unit 601 is configured to re-
ceive first control information sent by a base station,
where the first control information is used to indicate a
measurement reference signal of the UE on a carrier,
and the first control information includes at least one first
measurement configuration set. The determining unit
602 is configured to measure the measurement refer-
ence signal based on the at least one first measurement
configuration set. The receiving unit 601 is further con-
figured to receive the measurement reference signal sent
by the base station. The receiving unit 601 is further con-
figured to receive second control information sent by the
base station, where the second control information in-
cludes at least one second measurement configuration
set, and is used to instruct the UE to report a measure-
ment result based on the at least one second measure-
ment configuration set and the measurement reference
signal, and the at least one second measurement con-
figuration set is different from a first measurement con-
figuration set, where only the second control information
in the first control information and the second control in-
formation includes uplink resource allocation informa-
tion, and the uplink resource allocation information is
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used to indicate a channel resource on which the UE
reports the measurement result. The user equipment
may further include a sending unit 603, configured to
send the measurement result.
[0160] It should be understood that the units may be
combined with each other or replaced or split within a
proper range. The unit division in the embodiments of
the present invention is an example and is merely a log-
ical function division. There may be another division man-
ner during actual implementation. Function units in the
embodiments of the present invention may be integrated
into one processing unit, or each of the units may exist
alone physically, or two or more units are integrated into
one unit. For example, the receiving unit and the sending
unit may be a transceiver unit.
[0161] FIG. 7 is a structural diagram of a base station
apparatus according to an embodiment of the present
invention. Referring to FIG. 7, the base station apparatus
700 includes a processor 701 and a transmitter 702, to
implement functions in the embodiments in FIG. 1, FIG.
3, and FIG. 5. The base station apparatus may further
include a receiver 703, configured to: receive the meas-
urement result, and implement a function of the receiving
unit 503 in FIG. 5. The receiver 703 and the transmitter
702 may be further a simplex, duplex, or half-duplex
transceiver. The processor 701 may further include a
memory (not shown), configured to: store data and start
a program of the processor 701. The processor 701 may
further cooperate with the memory to implement a con-
figured function. The memory may further include a com-
puter program, to implement the functions in the embod-
iments in FIG. 2, FIG. 3, and FIG. 5 by using software.
[0162] FIG. 8 is a structural diagram of user equipment
according to an embodiment of the present invention.
Referring to FIG. 8, the base station apparatus 800 in-
cludes a processor 801 and a receiver 802, to implement
functions in the embodiments in FIG. 2, FIG. 4, and FIG.
6. The base station apparatus may further include a trans-
mitter 803, configured to: send the measurement result,
and implement a function of the sending unit 603 in FIG.
6. The receiver 802 and the transmitter 803 may be fur-
ther a simplex, duplex, or half-duplex transceiver. The
processor 801 may further include a memory (not
shown), configured to: store data and start a program of
the processor 801. The processor 801 may further co-
operate with the memory to implement a configured func-
tion. The memory may further include a computer pro-
gram, to implement the functions in the embodiments in
FIG. 2, FIG. 4, and FIG. 6 by using software.
[0163] In the embodiments shown in FIG. 7 and FIG.
8, the processor may be a central processing unit (Central
Processing Unit, CPU), a general purpose processor, a
digital signal processor (Digital Signal Processor, DSP),
an application-specific integrated circuit (Application-
Specific Integrated Circuit, ASIC), a field programmable
gate array (Field Programmable Gate Array, FPGA) or
another programmable logic device, a transistor logic de-
vice, a hardware component, or any combination thereof.

Method or algorithm steps described with reference to
the content disclosed in the present invention may be
implemented by hardware, or may be implemented by a
processor by executing a software instruction. The soft-
ware instruction may include a corresponding software
module. The software module may be stored in a random
access memory (Random Access Memory, RAM), a flash
memory, a read-only memory (Read Only Memory,
ROM), an erasable programmable read only memory
(Erasable Programmable ROM, EPROM), an electrically
erasable programmable read only memory (Electrically
EPROM, EEPROM), a register, a hard disk, a removable
hard disk, a compact disc read-only memory (CD-ROM),
or any other form of storage medium well-known in the
art. For example, a storage medium is coupled to a proc-
essor, so that the processor can read information from
the storage medium or write information into the storage
medium. Certainly, the storage medium may be a com-
ponent of the processor. The processor and the storage
medium may be located in the ASIC.
[0164] A person skilled in the art should be aware that
in the foregoing one or more examples, functions de-
scribed in the present invention may be implemented by
hardware, software, firmware, or any combination there-
of. When the present invention is implemented by soft-
ware, the foregoing functions may be stored in a compu-
ter-readable medium or transmitted as one or more in-
structions or code in the computer-readable medium. The
computer-readable medium includes a computer storage
medium and a communications medium, where the com-
munications medium includes any medium that enables
a computer program to be transmitted from one place to
another. The storage medium may be any available me-
dium accessible to a general-purpose or dedicated com-
puter.
[0165] The objectives, technical solutions, and bene-
fits of the present invention are further described in detail
in the foregoing specific embodiments. It should be un-
derstood that the foregoing descriptions are merely spe-
cific embodiments of the present invention, but are not
intended to limit the protection scope of the present in-
vention. Any modification, equivalent replacement, or im-
provement made within the spirit and principle of the
present invention shall fall within the protection scope of
the present invention.
[0166] The foregoing descriptions are merely specific
implementations of the present invention, but are not in-
tended to limit the protection scope of the present inven-
tion. Any variation or replacement readily figured out by
a person skilled in the art within the technical scope dis-
closed in the present invention shall fall within the pro-
tection scope of the present invention. Therefore, the pro-
tection scope of the present invention shall be subject to
the protection scope of the claims.

33 34 



EP 3 525 510 A1

19

5

10

15

20

25

30

35

40

45

50

55

Claims

1. A channel measurement method, comprising:

sending, by a base station, first control informa-
tion to user equipment UE, wherein the first con-
trol information is used to indicate a measure-
ment reference signal of the UE on a carrier, and
the first control information comprises at least
one first measurement configuration set, and is
used to instruct the UE to measure the meas-
urement reference signal based on the at least
one first measurement configuration set;
sending, by the base station, the measurement
reference signal to the UE; and
sending, by the base station, second control in-
formation to the UE, wherein the second control
information comprises at least one second
measurement configuration set, and is used to
instruct the UE to report a measurement result
based on the at least one second measurement
configuration set and the measurement refer-
ence signal, and the at least one second meas-
urement configuration set is different from a first
measurement configuration set, wherein
only the second control information in the first
control information and the second control infor-
mation comprises uplink resource allocation in-
formation, and the uplink resource allocation in-
formation is used to indicate a channel resource
on which the UE reports the measurement re-
sult.

2. The method according to claim 1, wherein that the
first control information comprises at least one first
measurement configuration set comprises:
the first control information comprises a first meas-
urement manner set, the first measurement manner
set comprises at least one manner of measuring the
measurement reference signal, and the manner of
measuring the measurement reference signal is a
manner in which the UE measures the measurement
reference signal.

3. The method according to claim 2, wherein
the second control information comprises a second
measurement manner set, and the second meas-
urement manner set is a subset of the first measure-
ment manner set.

4. The method according to claim 2 or 3, wherein the
first measurement manner set comprises one or
more of the following measurement manners: meas-
urement in an open-loop MIMO transmission meth-
od, measurement in a semi-open-loop MIMO trans-
mission method, measurement in a closed-loop MI-
MO transmission method, measurement in a trans-
mit diversity transmission method, measurement in

a single antenna transmission method, measure-
ment in a single-user MIMO transmission method,
and measurement in a multi-user MIMO transmis-
sion method.

5. The method according to any one of claims 1 to 4,
wherein that the first control information comprises
at least one first measurement configuration set
comprises:
the first control information comprises a first meas-
urement type set, the first measurement type set
comprises a type of the measurement result, and the
type of the measurement result is a type of a meas-
urement result obtained by the UE by measuring the
measurement reference signal.

6. The method according to claim 5, wherein
the second control information comprises a second
measurement type set, and the second measure-
ment type set is a subset of the first measurement
type set.

7. The method according to claim 5, wherein
the second control information comprises a second
measurement type set, the second measurement
type set comprises a type of the measurement result,
and at least one type of the measurement result that
is in the second measurement type set is determined
based on the type of the measurement result that is
in the first measurement type set.

8. The method according to any one of claims 5 to 7,
wherein the first measurement type set comprises
one or more of the following measurement manners:
a precoding matrix indication PMI, a channel quality
indicator CQI, a rank indication RI, a beam indicator
CRI, a channel matrix, a channel eigenvector, and
a channel spatial covariance matrix.

9. The method according to any one of claims 1 to 8,
wherein that the first control information comprises
at least one first measurement configuration set
comprises:
the first control information comprises a first meas-
urement granularity set, the first measurement gran-
ularity set comprises a granularity of the measure-
ment result, and the granularity of the measurement
result is a granularity of a measurement result ob-
tained by the UE by measuring the measurement
reference signal.

10. The method according to claim 9, wherein
the second control information comprises a second
measurement granularity set, and the second meas-
urement granularity set is a subset of the first meas-
urement granularity set.

11. The method according to any one of claims 1 to 10,
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wherein the first control information is downlink con-
trol information DCI or a multiple access control el-
ement MAC CE; and/or
the second control information is downlink control
information DCI.

12. A channel measurement method, comprising:

receiving, by user equipment UE, first control
information sent by the base station, wherein
the first control information is used to indicate a
measurement reference signal of the UE on a
carrier, and the first control information compris-
es at least one first measurement configuration
set, and is used to instruct the UE to measure
the measurement reference signal based on the
at least one first measurement configuration set;
receiving, by the UE, the measurement refer-
ence signal sent by the base station; and
receiving, by the user equipment UE, second
control information sent by the base station,
wherein the second control information compris-
es at least one second measurement configu-
ration set, and is used to instruct the UE to report
a measurement result based on the at least one
second measurement configuration set and the
measurement reference signal, and the at least
one second measurement configuration set is
different from a first measurement configuration
set, wherein
only the second control information in the first
control information and the second control infor-
mation comprises uplink resource allocation in-
formation, and the uplink resource allocation in-
formation is used to indicate a channel resource
on which the UE reports the measurement re-
sult.

13. The method according to claim 12, wherein that the
first control information comprises at least one first
measurement configuration set comprises:
the first control information comprises a first meas-
urement manner set, the first measurement manner
set comprises at least one manner of measuring the
measurement reference signal, and the manner of
measuring the measurement reference signal is a
manner in which the UE measures the measurement
reference signal.

14. The method according to claim 13, wherein
the second control information comprises a second
measurement manner set, and the second meas-
urement manner set is a subset of the first measure-
ment manner set.

15. The method according to claim 13 or 14, wherein the
first measurement manner set comprises one or
more of the following measurement manners:

measurement in an open-loop or semi-open-loop MI-
MO transmission method, measurement in a closed-
loop MIMO transmission method, measurement in a
transmit diversity transmission method, measure-
ment in a single antenna transmission method,
measurement in a single-user MIMO transmission
method, and measurement in a multi-user MIMO
transmission method.

16. The method according to any one of claims 12 to 15,
wherein that the first control information comprises
at least one first measurement configuration set
comprises:
the first control information comprises a first meas-
urement type set, the first measurement type set
comprises a type of the measurement result, and the
type of the measurement result is a type of a meas-
urement result obtained by the UE by measuring the
measurement reference signal.

17. The method according to claim 16, wherein
the second control information comprises a second
measurement type set, and the second measure-
ment type set is a subset of the first measurement
type set.

18. The method according to claim 16, wherein
the second control information comprises a second
measurement type set, the second measurement
type set comprises a type of the measurement result,
and at least one type of the measurement result that
is in the second measurement type set is determined
based on the type of the measurement result that is
in the first measurement type set.

19. The method according to any one of claims 16 to 18,
wherein the first measurement type set comprises
one or more of the following measurement manners:
a precoding matrix indication PMI, a channel quality
indicator CQI, a rank indication RI, a beam indicator,
a channel matrix, a channel eigenvector, and a chan-
nel spatial correlation matrix.

20. The method according to any one of claims 12 to 19,
wherein that the first control information comprises
at least one first measurement configuration set
comprises:
the first control information comprises a first meas-
urement granularity set, the first measurement gran-
ularity set comprises a granularity of the measure-
ment result, and the granularity of the measurement
result is a granularity of a measurement result ob-
tained by the UE by measuring the measurement
reference signal.

21. The method according to claim 20, wherein
the second control information comprises a second
measurement granularity set, and the second meas-
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urement granularity set is a subset of the first meas-
urement granularity set.

22. The method according to any one of claims 12 to 21,
wherein the first control information is downlink con-
trol information DCI or multiple access control ele-
ment MAC CE; and/or
the second control information is downlink control
information DCI.

23. Abase station, comprising:

a determining unit, configured to determine a
measurement reference signal, first control in-
formation, and second control information; and
a sending unit, configured to send the first con-
trol information to user equipment UE, wherein
the first control information is used to indicate
the measurement reference signal of the UE on
a carrier, and the first control information com-
prises at least one first measurement configu-
ration set, and is used to instruct the UE to meas-
ure the measurement reference signal based on
the at least one first measurement configuration
set, wherein
the sending unit is further configured to send the
measurement reference signal to the UE; and
the sending unit is further configured to send the
second control information to the UE, wherein
the second control information comprises at
least one second measurement configuration
set, and is used to instruct the UE to report a
measurement result based on the at least one
second measurement configuration set and the
measurement reference signal, and the at least
one second measurement configuration set is
different from a first measurement configuration
set, wherein
only the second control information in the first
control information and the second control infor-
mation comprises uplink resource allocation in-
formation, and the uplink resource allocation in-
formation is used to indicate a channel resource
on which the UE reports the measurement re-
sult.

24. The base station according to claim 23, wherein that
the first control information comprises at least one
first measurement configuration set comprises:
the first control information comprises a first meas-
urement manner set, the first measurement manner
set comprises at least one manner of measuring the
measurement reference signal, and the manner of
measuring the measurement reference signal is a
manner in which the UE measures the measurement
reference signal.

25. The base station according to claim 24, wherein

the second control information comprises a second
measurement manner set, and the second meas-
urement manner set is a subset of the first measure-
ment manner set.

26. The base station according to claim 24 or 25, wherein
the first measurement manner set comprises one or
more of the following measurement manners:
measurement in an open-loop or semi-open-loop MI-
MO transmission method, measurement in a closed-
loop MIMO transmission method, measurement in a
transmit diversity transmission method, measure-
ment in a single antenna transmission method,
measurement in a single-user MIMO transmission
method, and measurement in a multi-user MIMO
transmission method.

27. The base station according to any one of claims 23
to 26, wherein that the first control information com-
prises at least one first measurement configuration
set comprises:
the first control information comprises a first meas-
urement type set, the first measurement type set
comprises a type of the measurement result, and the
type of the measurement result is a type of a meas-
urement result obtained by the UE by measuring the
measurement reference signal.

28. The base station according to claim 27, wherein
the second control information comprises a second
measurement type set, and the second measure-
ment type set is a subset of the first measurement
type set.

29. The base station according to claim 27, wherein
the second control information comprises a second
measurement type set, the second measurement
type set comprises a type of the measurement result,
and at least one type of the measurement result that
is in the second measurement type set is determined
based on the type of the measurement result that is
in the first measurement type set.

30. The base station according to any one of claims 27
to 29, wherein the first measurement type set com-
prises one or more of the following measurement
manners:
a precoding matrix indication PMI, a channel quality
indicator CQI, a rank indication RI, a beam indicator,
a channel matrix, a channel eigenvector, and a chan-
nel spatial covariance matrix.

31. The base station according to any one of claims 23
to 30, wherein that the first control information com-
prises at least one first measurement configuration
set comprises:
the first control information comprises a first meas-
urement granularity set, the first measurement gran-
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ularity set comprises a granularity of the measure-
ment result, and the granularity of the measurement
result is a granularity of a measurement result ob-
tained by the UE by measuring the measurement
reference signal.

32. The base station according to claim 31, wherein
the second control information comprises a second
measurement granularity set, and the second meas-
urement granularity set is a subset of the first meas-
urement granularity set.

33. The base station according to any one of claims 23
to 32, wherein the first control information is downlink
control information DCI or multiple access control
element MAC CE; and/or
the second control information is downlink control
information DCI.

34. User equipment UE, comprising:

a receiving unit, configured to receive first con-
trol information sent by a base station, wherein
the first control information is used to indicate a
measurement reference signal of the UE on a
carrier, and the first control information compris-
es at least one first measurement configuration
set; and
a determining unit, configured to measure the
measurement reference signal based on the at
least one first measurement configuration set,
wherein
the receiving unit is further configured to receive
the measurement reference signal sent by the
base station; and
the receiving unit is further configured to receive
second control information sent by the base sta-
tion, wherein the second control information
comprises at least one second measurement
configuration set, and is used to instruct the UE
to report a measurement result based on the at
least one second measurement configuration
set and the measurement reference signal, and
the at least one second measurement configu-
ration set is different from a first measurement
configuration set, wherein
only the second control information in the first
control information and the second control infor-
mation comprises uplink resource allocation in-
formation, and the uplink resource allocation in-
formation is used to indicate a channel resource
on which the UE reports the measurement re-
sult.

35. The user equipment according to claim 34, wherein
that the first control information comprises at least
one first measurement configuration set comprises:
the first control information comprises a first meas-

urement manner set, the first measurement manner
set comprises at least one manner of measuring the
measurement reference signal, and the manner of
measuring the measurement reference signal is a
manner in which the UE measures the measurement
reference signal.

36. The user equipment according to claim 35, wherein
the second control information comprises a second
measurement manner set, and the second meas-
urement manner set is a subset of the first measure-
ment manner set.

37. The user equipment according to claim 35 or 36,
wherein the first measurement manner set compris-
es one or more of the following measurement man-
ners: measurement in an open-loop or semi-open-
loop MIMO transmission method, measurement in a
closed-loop MIMO transmission method, measure-
ment in a transmit diversity transmission method,
measurement in a single antenna transmission
method, measurement in a single-user MIMO trans-
mission method, and measurement in a multi-user
MIMO transmission method.

38. The user equipment according to any one of claims
34 to 37, wherein that the first control information
comprises at least one first measurement configu-
ration set comprises:
the first control information comprises a first meas-
urement type set, the first measurement type set
comprises a type of the measurement result, and the
type of the measurement result is a type of a meas-
urement result obtained by the UE by measuring the
measurement reference signal.

39. The user equipment according to claim 38, wherein
the second control information comprises a second
measurement type set, and the second measure-
ment type set is a subset of the first measurement
type set.

40. The user equipment according to claim 38, wherein
the second control information comprises a second
measurement type set, the second measurement
type set comprises a type of the measurement result,
and at least one type of the measurement result that
is in the second measurement type set is determined
based on the type of the measurement result that is
in the first measurement type set.

41. The user equipment according to any one of claims
38 to 40, wherein the first measurement type set
comprises one or more of the following measure-
ment manners:
a precoding matrix indication PMI, a channel quality
indicator CQI, a rank indication RI, a beam indicator
CRI, a channel matrix, a channel eigenvector, and
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a channel spatial covariance matrix.

42. The user equipment according to any one of claims
34 to 41, wherein that the first control information
comprises at least one first measurement configu-
ration set comprises:
the first control information comprises a first meas-
urement granularity set, the first measurement gran-
ularity set comprises a granularity of the measure-
ment result, and the granularity of the measurement
result is a granularity of a measurement result ob-
tained by the UE by measuring the measurement
reference signal.

43. The method according to claim 42, wherein
the second control information comprises a second
measurement granularity set, and the second meas-
urement granularity set is a subset of the first meas-
urement granularity set.

44. The method according to any one of claims 35 to 43,
wherein the first control information is downlink con-
trol information DCI or multiple access control ele-
ment MAC CE; and/or
the second control information is downlink control
information DCI.
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