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This disclosure provides a measurement method, a terminal
device, and an access network device. The method includes:
receiving, by a terminal device, a first message sent by an
access network device, where the first message includes
measurement type information, the measurement type infor-
mation is used to indicate a first measurement granularity,
and the first measurement granularity is one of a cell
measurement granularity or a beam measurement granular-
ity; and obtaining, by the terminal device, a measured value
of'a measurement object corresponding to the first measure-
ment granularity. In the embodiments of this disclosure, by
introducing different measurement type information, mea-
surement of different granularities may be implemented, so
that the measurement granularity is more refined and mea-
surement results are more accurate.

A terminal device receives a first message sent by an access network
device, where the first message includes measurement type information,
the measurement type information is used to indicate a first measurement " \_ 110
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The terminal device obtains a measured value of a measurement object
corresponding to the first measurement granularity
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A terminal device receives a first message sent by an access network
device, where the first message includes measurement type information,
the measurement type information is used to indicate a first measurement {"\_, 110
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210. A terminal device receives a first
message sent by an access network device
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220. The terminal device measures
a current serving beam, to obtain a
first measured value

230. The terminal device compares
the first measured value with a
me asurement threshold, to
determine whether another beam
needs to be measured

!

240. If the first measured value is
less than or equal to the
measurement threshold, the
terminal device measures the
another beam, to obtain a second
measured value

250. The terminal device sends 4 measurenient
report to the access network device

260. The access network device sends a third message to
the terminal device based on the received measurement
report and/or a preset switching mechanism
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910. A terminal device receives a first
message sent by an access network device
-

920. The terminal device measures
a current serving beam, to obtain a
first measured value

930, The terminal device
compares the first measured value
with a measurement threshold, to
determine whether another beam

needs to be measured

940. If the first measured value is less than or equal to the
measurement threshold, the terminal device sends a
configuration request message to the access network device

o

950. The access network device sends a
second message to the terminal device

960. The terminal device measures
the another beam, to obtain a
second measured value

970. The terminal device sends a measurement
report to the access network device

980. The access network device sends a
third message to the terminal device
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MEASUREMENT METHOD, TERMINAL
DEVICE, AND ACCESS NETWORK DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This disclosure is a continuation of International
Application No. PCT/CN2018/096192, filed on Jul. 19,
2018, which claims priority to Chinese Patent Application
No. 201710610923.2, filed on Jul. 25, 2017. The disclosures
of the aforementioned disclosures are hereby incorporated
by reference in their entireties.

TECHNICAL FIELD

[0002] This disclosure relates to the communications field,
and more specifically, to a measurement method, a terminal
device, and an access network device.

BACKGROUND

[0003] In the existing long term evolution (LTE) technol-
ogy, during cell measurement, a start threshold and a stop
threshold of measuring, by a control terminal device, an
adjacent cell are stipulated. When a measured value of a
signal of a serving cell is less than the threshold, that is,
when signal quality of the serving cell is relatively poor, the
terminal device starts measurement of the adjacent cell.
However, when a measured value of a signal of a serving
cell is greater than the threshold, that is, when signal quality
of the serving cell is good enough, the terminal device
usually stops measuring the adjacent cell, to achieve power
saving.

[0004] With the gradual development of technologies, the
4th generation (4G) mobile communication technology has
entered a scale commercial phase. The future-oriented 5th
generation (5G) mobile communication technology has also
become a global hot spot for research and development. The
mobile Internet and the Internet of Things are main driving
forces in future communication development, leading to
diversified 5G services. To improve a transmission rate of
signals in the 5G services, a method for high frequency
transmission is used in the 5G field. When the high fre-
quency transmission is used, a concept of a beam is intro-
duced. Correspondingly, in the 5G field, during cell mea-
surement similar to that in the LTE technology, a
measurement granularity needs to be more refined. There-
fore, the measurement method based on a cell granularity in
the existing LTE technology is no longer applicable to the
5G field. Therefore, a measurement method applicable to the
5G field needs to be found, to implement beam measurement
in the 5G field, so that selection of a beam having good
communication quality as a serving beam for the terminal
device is implemented, thereby ensuring smooth communi-
cation.

SUMMARY

[0005] This disclosure provides a measurement method, a
terminal device, and an access network device. By intro-
ducing different measurement types, measurement of differ-
ent granularities may be implemented, so that the measure-
ment granularity is more refined and measurement results
are more accurate.

[0006] According to a first aspect, a measurement method
is provided. The method includes: receiving, by a terminal
device, a first message sent by an access network device,
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where the first message includes measurement type infor-
mation, the measurement type information is used to indi-
cate a first measurement granularity, and the first measure-
ment granularity is one of a cell measurement granularity or
a beam measurement granularity; and obtaining, by the
terminal device, a measured value of a measurement object
corresponding to the first measurement granularity.

[0007] In this embodiment of this disclosure, by introduc-
ing different measurement types, measurement of different
granularities may be implemented, so that the measurement
granularity is more refined and measurement results are
more accurate.

[0008] In some embodiments, the first message further
includes a measurement threshold corresponding to the first
measurement granularity.

[0009] In some embodiments, the first measurement
granularity is a beam measurement granularity, the first
message further includes a beam identifier of one or more
beams, the measurement object includes a current serving
beam and some or all of the one or more beams, and the
measured value includes a first measured value and a second
measured value; and the obtaining, by the terminal device,
a measured value of a measurement object corresponding to
the first measurement granularity includes: measuring, by
the terminal device, a reference signal of the current serving
beam, to obtain the first measured value of the current
serving beam; and measuring a reference signal of some or
all of the one or more beams if the first measured value is
less than or equal to the measurement threshold, to obtain
the second measured value.

[0010] In this embodiment of this disclosure, only when
signal quality of the current serving beam on which the
terminal device is located is poor, the terminal device needs
to measure another beam, to reduce signaling overheads, and
reduce energy consumption of the terminal device.

[0011] In some embodiments, the first measurement
granularity is a beam measurement granularity, the measure-
ment object includes a current serving beam, and the mea-
sured value includes a first measured value; and the obtain-
ing a measured value includes: measuring, by the terminal
device, a reference signal of the current serving beam, to
obtain the first measured value of the current serving beam.

[0012] In some embodiments, the measured value further
includes a second measured value; and after obtaining the
first measured value, the method further includes: sending,
by the terminal device, a configuration request message to
the access network device if the first measured value is less
than or equal to the measurement threshold, where the
configuration request message is used to request the access
network device to send information about another beam
other than the current serving beam; receiving, by the
terminal device, a second message sent by the access net-
work device, where the second message includes an iden-
tifier of one or more beams, and the one or more beams are
other beams other than the current serving beam; and
measuring, by the terminal device, a reference signal of
some or all of the one or more beams, to obtain the second
measured value.

[0013] In this embodiment of this disclosure, only when
needing to measure another beam, the terminal device sends
the configuration request message to the access network
device, to request the access network device to send con-
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figuration information of the another beam, thereby reducing
unnecessary signaling wastes, and reducing energy con-
sumption.

[0014] In some embodiments, the second message is a
physical downlink control channel PDCCH message, a
media access control control element (MAC CE) message,
or a radio resource control RRC message.

[0015] In some embodiments, the first message further
includes measurement report configuration information, the
measurement report configuration information instructs the
terminal device to send a measured value of each of N beams
in a measurement report, or the measurement report con-
figuration information instructs the terminal device to send
a combined value of measured values of the N beams in a
measurement report, where N is a positive integer greater
than or equal to 1.

[0016] In some embodiments, after the obtaining, by the
terminal device, a measured value of a measurement object
corresponding to the first measurement granularity, the
method further includes: sending, by the terminal device, the
measurement report to the access network device, where the
measurement report includes N measured values, or the
measurement report includes the combined value, and the
combined value is the combined value of the N measured
values. The N measured values have a one-to-one corre-
spondence with the N beams, and the N measured values are
greater than or equal to a first threshold.

[0017] In some embodiments, the reference signal
includes one or more of the following: a channel state
information-reference signal (CSI-RS), a demodulation ref-
erence signal (DMRS), or a synchronization signal block
(SS block).

[0018] In some embodiments, the first message is a media
access control control element (MAC CE) message or a
radio resource control RRC message.

[0019] According to a second aspect, a measurement
method is provided. The method includes: determining, by
an access network device, a first measurement granularity as
a cell measurement granularity or a beam measurement
granularity; and sending, by the access network device, a
first message to a terminal device, where the first message
includes measurement type information, and the measure-
ment type information is used to indicate the first measure-
ment granularity.

[0020] In this embodiment of this disclosure, measure-
ment type information indicating different measuring granu-
larities is sent to the terminal device, so that the measure-
ment granularity is more refined and measurement results
are more accurate.

[0021] In some embodiments, the first message further
includes: a measurement threshold corresponding to the first
measurement granularity.

[0022] In some embodiments, the first measurement
granularity is a beam measurement granularity, and the first
message further includes an identifier of one or more beams.
[0023] In some embodiments, after the sending, by the
access network device, a first message to a terminal device,
the method further includes: receiving, by the access net-
work device, a configuration request message sent by the
terminal device, where the configuration request message is
used to request the access network device to send informa-
tion about another beam other than the current serving beam;
and sending, by the access network device, a second mes-
sage to the terminal device, where the second message
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includes an identifier of one or more beams, and the one or
more beams are other beams other than the current serving
beam.

[0024] In this embodiment of this disclosure, only when
signal quality of the current serving beam on which the
terminal device is located is poor, the terminal device needs
to measure another beam, and only when needing to measure
the another beam, the terminal device sends the configura-
tion request message to the access network device, to request
configuration information of the another beam, thereby
reducing signaling overheads, and reducing energy con-
sumption of the terminal device.

[0025] In some embodiments, the second message is a
physical downlink control channel (PDCCH) message, a
media access control control element (MAC CE) message,
or a radio resource control (RRC) message.

[0026] In some embodiments, the first message further
includes measurement report configuration information, the
measurement report configuration information instructs the
terminal device to send a measured value of each of N beams
in a measurement report, or the measurement report con-
figuration information instructs the terminal device to send
a combined value of measured values of the N beams in a
measurement report, where N is a positive integer greater
than or equal to 1.

[0027] In some embodiments, the access network device
receives the measurement report sent by the terminal device,
where the measurement report includes N measured values,
or the measurement report includes the combined value, and
the combined value is the combined value of the N measured
values. The N measured values have a one-to-one corre-
spondence with the N beams, and the N measured values are
greater than or equal to a first threshold.

[0028] In some embodiments, the first message is a media
access control control element (MAC CE) message or a
radio resource control (RRC) message.

[0029] According to a third aspect, a terminal device is
provided. The terminal device includes one or more modules
configured to perform the method embodiments according to
the first aspect.

[0030] According to a fourth aspect, an access network
device is provided. The access network device includes one
or more modules configured to perform the method embodi-
ments according to the second aspect.

[0031] According to a fifth aspect, a terminal device is
provided. The terminal device includes a memory and a
processor. The memory is configured to store program code,
and the processor is configured to invoke the program code,
to implement the method according to the first aspect and the
embodiments of the first aspect.

[0032] According to a sixth aspect, an access network
device is provided. The access network device includes a
memory and a processor. The memory is configured to store
program code, and the processor is configured to invoke the
program code, to implement the method according to the
second aspect and the embodiments of the second aspect.
[0033] According to a seventh aspect, a computer-read-
able medium is provided. The computer-readable medium is
configured to store program code executed by a terminal
device, and the program code includes an instruction used to
perform the method according to the first aspect and the
embodiments of the first aspect.

[0034] According to an eighth aspect, a computer-readable
medium is provided. The computer-readable medium is
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configured to store program code executed by an access
network device, and the program code includes an instruc-
tion used to perform the method according to the second
aspect and the embodiments of the second aspect.

[0035] According to a ninth aspect, a system chip is
provided. The system chip includes an input/output inter-
face, at least one processor, at least one memory, and a bus.
The at least one memory is configured to store code, and the
at least one processor is configured to invoke the code in the
at least one memory, to perform operations of the methods
according to the foregoing aspects.

BRIEF DESCRIPTION OF DRAWINGS

[0036] FIG. 1 is a schematic flowchart of a measurement
method according to an embodiment of this disclosure;
[0037] FIG. 2 is another schematic flowchart of a mea-
surement method according to an embodiment of this dis-
closure;

[0038] FIG. 3 is a schematic diagram of sending an
on-demand system information request based on a Msg 1
according to an embodiment of this disclosure;

[0039] FIG. 4 is a schematic structural diagram of a media
access control protocol data unit MAC PDU according to an
embodiment of this disclosure;

[0040] FIG. 5 is a schematic diagram 1 of a media access
control MAC subheader according to an embodiment of this
disclosure;

[0041] FIG. 6 is a schematic diagram 2 of a media access
control MAC subheader according to an embodiment of this
disclosure;

[0042] FIG. 7 is a schematic diagram of a media access
control random access response MAC RAR according to an
embodiment of this disclosure;

[0043] FIG. 8 is a schematic diagram of sending an
on-demand system information request based on a Msg 3
according to an embodiment of this disclosure;

[0044] FIG. 9 is still another schematic flowchart of a
measurement method according to an embodiment of this
disclosure;

[0045] FIG. 10 is a schematic structural diagram of a
terminal device according to an embodiment of this disclo-
sure;

[0046] FIG. 11 is another schematic structural diagram of
a terminal device according to an embodiment of this
disclosure;

[0047] FIG. 12 is another schematic structural diagram of
a terminal device according to an embodiment of this
disclosure;

[0048] FIG. 13 is a schematic structural diagram of an
access network device according to an embodiment of this
disclosure;

[0049] FIG. 14 is another schematic structural diagram of
an access network device according to an embodiment of
this disclosure; and

[0050] FIG. 15 is another schematic structural diagram of
an access network device according to an embodiment of
this disclosure.

DESCRIPTION OF EMBODIMENTS

[0051] The following describes technical solutions in
embodiments of this disclosure with reference to accompa-
nying drawings.
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[0052] FIG. 1 is a schematic flowchart of a measurement
method 100 according to an embodiment of this disclosure.
As shown in FIG. 1, the method 100 includes the following
operations.

[0053] 110. A terminal device receives a first message sent
by an access network device.

[0054] The first message includes measurement type infor-
mation, the measurement type information is used to indi-
cate a first measurement granularity, and the first measure-
ment granularity may be one of a cell measurement
granularity or a beam measurement granularity.

[0055] It should be understood that, when the measure-
ment granularity is a beam measurement granularity, the
beam may be one beam, or a beam group formed by a
plurality of beams or a transmission reception point (trans-
mission reception point, TRP). Therefore, when the first
measurement granularity is a beam measurement granular-
ity, the measurement granularity in this case may actually be
any one of a beam measurement granularity, a beam group
measurement granularity and a TRP measurement granular-
ity.

[0056] It should be understood that, in this embodiment of
this disclosure, the first measurement granularity indicated
by the measurement type information may alternatively be
another measurement granularity. In this embodiment of this
disclosure, only a cell measurement granularity and a beam
measurement granularity are used as examples to describe a
measurement granularity indicated by measurement type
information, but this embodiment of this disclosure is not
limited thereto.

[0057] In some embodiments, the first message may be a
physical downlink control channel (PDCCH) information,
or a medium access control control element (MAC CE)
information.

[0058] In some embodiments, the first message may be
carried by a connection reconfiguration message of radio
resource control (RRC), and sent by the access network
device to the terminal device, or may be carried by another
RRC signaling and sent by the access network device to the
terminal device. This is not limited in this embodiment of
this disclosure.

[0059] In this embodiment of this disclosure, the measure-
ment method is a method for measuring a reference signal of
a cell or a beam. Specifically, when the measurement granu-
larity is a cell measurement granularity, the measurement
method may be a method for measuring reference signal
received power (RSRP) and/or a method for measuring
reference signal received quality (RSRQ) of one or more
cells. When the measurement granularity is a beam mea-
surement granularity, the measurement method may be a
method for measuring RSRP of one or more beams and/or
a method for measuring RSRQ of one or more beams.

[0060] 120. The terminal device obtains a measured value
of'a measurement object corresponding to the first measure-
ment granularity.

[0061] In this embodiment of this disclosure, measure-
ment type information used to indicate different measure-
ment granularities is introduced, to enable the terminal
device to measure different measurement objects corre-
sponding to the measurement type information, so that
measurement of beam granularities may be implemented,
the measurement granularity is more refined and measure-
ment results are more accurate.
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[0062] It should be understood that, in this embodiment of
this disclosure, measurement of a cell granularity in the
existing LTE technology may be implemented, and mea-
surement of a beam granularity may also be implemented.
The specific measurement method may be determined based
on the first measurement granularity indicated by the mea-
surement type information configured by the access network
device to the terminal device.

[0063] It should be further understood that, when the
measurement granularity indicated by the measurement type
information is a cell measurement granularity, the measure-
ment method is basically the same as the cell measurement
method in the existing LTE technology. This is not particu-
larly described in this embodiment of this disclosure. In this
embodiment of this disclosure, description of a measure-
ment method in which the first measurement granularity
indicated by the measurement type information is a beam
measurement granularity is mainly focused on.

[0064] In some embodiments, the first message may fur-
ther include a measurement threshold corresponding to the
first measurement granularity. The measurement threshold
has a same function as the measurement threshold in the
prior art, and is used to be compared with a measured value
of a current serving cell in which the terminal device is
located or a measured value of a current serving beam, to
determine whether another cell or another beam needs to be
measured.

[0065] However, in this embodiment of this disclosure, for
different measurement granularities, the measurement
threshold may be different. For example, when the first
measurement granularity is a cell measurement granularity,
the measurement threshold corresponds to a cell measure-
ment threshold, and when the first measurement granularity
is a beam measurement granularity, the measurement thresh-
old corresponds to a beam measurement threshold. The cell
measurement threshold and the beam measurement thresh-
old may be different, and certainly a case in which the two
values are the same may exist. This is not limited in this
embodiment of this disclosure.

[0066] In some embodiments, the measurement threshold
is a measurement threshold of the current serving cell or the
current serving beam, and a measurement threshold may not
be set for another cell or another beam.

[0067] In some embodiments, when the first measurement
granularity is a beam measurement granularity, the first
message further includes a beam identifier of one or more
beams, the beam identifier is used to indicate different
beams, and the one or more beams are other beams other
than the current serving beam in the beams.

[0068] It should be understood that, the beam identifier is
further used to inform the terminal device of information
related to a beam that the terminal device needs to measure,
for example, a carrier frequency or frequency, a measured
bandwidth, and a frequency offset value of the beam that the
terminal device needs to measure and/or some other indi-
cation information that may be used to indicate the beam.
Through the beam identifier, the terminal device is enabled
to know information such as how to measure the beam and
the measured frequency.

[0069] In some embodiments, the first message may alter-
natively include a beam identifier of the current serving
beam.

[0070] Specifically, when the terminal device needs to
measure a beam, the terminal device first needs to know
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which beam is to be measured by the terminal device. For
the current serving beam, the terminal device may determine
the current serving beam based on the beam identifier of the
current serving beam. The beam identifier of the current
serving beam may be sent by the access network device to
the terminal device through the first message, or may be
determined by the terminal device. For another one or more
beams other than the current serving beam, the terminal
device first needs to receive a beam identifier of the another
one or more beams configured by the access network device,
and measures the corresponding beam based on the beam
identifier.

[0071] In some embodiments, when the first measurement
granularity is a cell measurement granularity, the first mes-
sage may include a cell identifier of the current serving cell
and a cell identifier of another cell other than the current
serving cell. The cell identifier is used to indicate different
cells, so that the terminal device learns how to measure the
cell, and leans of the measured carrier frequency or fre-
quency, the measured bandwidth, the frequency offset value
and the like.

[0072] In some embodiments, the first message may fur-
ther include a measurement object, and when the first
measurement granularity is a beam measurement granular-
ity, the measurement object may include the current serving
beam, or may include another one or more beams other than
the current serving beam.

[0073] In other words, the measurement object included in
the first message may be a reference signal of the current
serving beam, or may be a reference signal of the another
one or more beams other than the current serving beam.

[0074] In some embodiments, the reference signal may be
referred to as a beam reference signal (BRS), and the BRS
may be a channel state information-reference signal (CSI-
RS), may be a demodulation reference signal (DM-RS), or
may be a synchronization signal block (SS block), or another
reference signal. This embodiment of this disclosure is not
limited thereto.

[0075] In some embodiments, the terminal device mea-
sures a reference signal of the current serving beam, to
obtain a first measured value; and measures a reference
signal of some or all of another one or more beams other
than the current serving beam, to obtain a second measured
value.

[0076] It should be understood that, because the terminal
device measures a reference signal of some or all of another
one or more beams other than the current serving beam, to
obtain a second measured value, the second measured value
may be one or more values.

[0077] Correspondingly, operation 120, that is, the termi-
nal device obtains a measured value of a measurement
object corresponding to the first measurement granularity,
may include: first measuring, by the terminal device, the
reference signal of the current serving beam, to obtain the
first measured value of the current serving beam; and
measuring, by the terminal device, the reference signal of
some or all of another one or more beams other than the
current serving beam if the first measured value is less than
or equal to a beam measurement threshold, to obtain the
second measured value.

[0078] In some embodiments, when the first measurement
granularity is a cell measurement granularity, the measure-
ment object is a cell-specific reference signal (CRS).
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[0079] In some embodiments, in some embodiments, the
first message may further include at least one of measure-
ment report configuration information, a measurement iden-
tifier, and measurement quantity configuration information.
[0080] In some embodiments, when the first measurement
granularity is a beam measurement granularity, the measure-
ment report configuration information is used to instruct the
terminal device to send a measured value of each of N beams
and/or a combined value of measured values of the N beams
in a measurement report.

[0081] In some embodiments, a quantity of N is config-
ured by the access network device, and N is a positive
integer greater than or equal to 1.

[0082] It should be understood that, the combined value of
measured values of the N beams is a value obtained by the
terminal device in a first preset manner. The first preset
manner may be a plurality of manners in the prior art. For
example, the first preset manner may be performing
weighted summation on the N measured values, to obtain the
combined value, or the first preset manner may be averaging
the N measured values, to obtain the combined value.
[0083] It should be further understood that, the measured
values of the N beams may include the first measured value
and the second measured value, that is, may be a measured
value of the current serving beam, or may be a measured
value of another beam other than the current serving beam.
[0084] In some embodiments, the terminal device may
obtain the measured value in a plurality of manners. For
example, the terminal device may use a layer 2 combination
and/or layer 2 filtering manner. For example, the layer 2 may
be a media access control (MAC) layer, a radio link control
(RLC) layer, or a packet data convergence protocol (PDCP)
layer, to obtain a measured value of a BRS of the current
serving beam and a measured value of a BRS of another
beam other than the current serving beam.

[0085] It should be understood that, the measured values
of the N beams included in the measurement report may be
a result selected by the terminal device. For example, the
terminal device selects measured values of first N beams that
have largest measured values in all beams. Alternatively, the
measured values of the N beams included in the measure-
ment report may be a result selected by the terminal device
based on a first preset condition preconfigured by the access
network device. For example, the first preset condition may
be that a measured value of each of the N beams is greater
than or equal to a first threshold, and the first threshold may
be configured by the access network device.

[0086] In some embodiments, when a quantity of corre-
sponding beams whose measured values are greater than or
equal to a first threshold is greater than N, the measured
values of first N beams in the corresponding beams whose
measured values are greater than or equal to the first
threshold may be selected as content of the measurement
report.

[0087] It should be understood that, when the first mea-
surement granularity is a beam measurement granularity, the
terminal device may report, when reporting a measurement
result to the access network device, a measured value of
each of the selected N beams to the access network device,
so that the access network device determines, based on the
measured value, whether to switch the current serving beam.
In other words, the measurement report configuration infor-
mation instructs the terminal device to send the measured
value of each of the N beams in the measurement report. The
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terminal device may alternatively combine the measured
values of the N beams into a combined value, and then report
the combined value to the access network device. In other
words, the measurement report configuration information
instructs the terminal device to send the combined value of
the measured values of the N beams in the measurement
report. The method in which the terminal device combines
the measured values of the N beams to obtain the combined
value may be any one of a plurality of methods in the prior
art. For example, the method may be performing weighted
summation on the N measured values or averaging the N
measured values. This is not limited in this embodiment of
this disclosure. The terminal device may further simultane-
ously report the measured values of the N beams and the
combined value of the measured values of the N beams to
the access network device. In other words, the measurement
report configuration information may further instruct the
terminal device to send the measured value of each of the N
beams and the combined value of the measured values of the
N beams in the measurement report.

[0088] In some embodiments, when the first measurement
granularity is a beam measurement granularity and the beam
is actually a beam group including a plurality of beams, the
measurement report configuration information may instruct
the terminal device to send, in the measurement report,
measured values of M beams and a measured value of each
beam in the beam group in which the M beams are located.
[0089] In some embodiments, when the measurement
granularity is actually a beam group measurement granular-
ity, the measurement report configuration information may
further instruct the terminal device to send, in the measure-
ment report, the measured values of the M beams and a
combined value of measured values of all beams in the beam
group in which the M beams are located.

[0090] In some embodiments, a quantity of M is config-
ured by the access network device, and M is a positive
integer greater than or equal to 1.

[0091] In some embodiments, the combined value of the
measured values of all the beams in the beam group in which
the M beams are located may be obtained by calculation in
a second preset manner.

[0092] In some embodiments, the second preset manner
may be a plurality of manners in the prior art. For example,
the second preset manner may be performing weighted
summation on the M measured values, to obtain the com-
bined value, or the second preset manner may be averaging
the M measured values, to obtain the combined value.
[0093] For example, a quantity of M configured by the
access network device to the terminal device is three, and
two of the three beams are from a first beam group, and the
other beam is from a second beam group. In this case, the
measurement report reported by the terminal device to the
access network device includes measured values of the three
beams and a measured value of each beam in the first beam
group and the second beam group in which the three beams
are located. Alternatively, the measurement report reported
by the terminal device to the access network device includes
measured values of the three beams, a combined value of
measured values of all beams in the first beam group in
which the three beams are located, and a combined value of
measured values of all beams in the second beam group in
which the three beams are located.

[0094] In some embodiments, when the measurement
granularity is actually a beam group measurement granular-
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ity, the measurement report configuration information may
further instruct the terminal device to send, in the measure-
ment report, the measured values of the M beams and a
measured value of each beam in all beam groups.

[0095] In some embodiments, when the measurement
granularity is actually a beam group measurement granular-
ity, the measurement report configuration information may
further instruct the terminal device to send, in the measure-
ment report, the measured values of the M beams and a
combined value of measured values of all beams in all the
beam groups.

[0096] In some embodiments, the combined value of the
measured values of all the beams in all the beam groups may
be obtained by calculation in a third preset manner.

[0097] Insome embodiments, the third preset manner may
be a plurality of manners in the prior art. For example, the
third preset manner may be performing weighted summation
on the measured values of all beams in beam groups of all
cells, to obtain the combined value, or the third preset
manner may be averaging the measured values of all beams
in beam groups of all cells, to obtain the combined value.
[0098] For example, a quantity of M configured by the
access network device to the terminal device is three, and a
total of four beam groups currently exist. In this case, the
measurement report reported by the terminal device to the
access network device includes measured values of three
beams having largest measured values in the four beam
groups and a measured value of each beam in the currently
existing four beam groups. Alternatively, the measurement
report reported by the terminal device to the access network
device includes measured values of three beams having
largest measured values and a combined value of measured
values of all beams in the current existing four beam groups.
[0099] It should be understood that, the first preset man-
ner, the second preset manner, and the third preset manner
may be a same calculation manner, or may be different
calculation manners. This is not limited in this embodiment
of this disclosure.

[0100] It should be understood that, the beam groups of all
cells are all beam groups in a serving cell in which the
terminal device is located and in another cell other than the
serving cell, that is, beam groups in a serving cell in which
a current serving beam group of the terminal device is
located and beam groups in another cell other than the
current serving cell are included.

[0101] It should be understood that, during measurement
reporting configuration, a quantity of measured values of the
current serving beam group included in the measurement
report sent by the terminal device to the access network
device may be the same as, or may be different from a
quantity of measured values of another beam group. This is
not limited in this embodiment of this disclosure.

[0102] In some embodiments, the measured values of M
beams included in the measurement report may be a result
selected by the terminal device, or may be a result selected
by the terminal device based on a second preset condition
preconfigured by the access network device. For example,
the second preset condition may be that a measured value of
each of the M beams is greater than or equal to a second
threshold, and the second threshold may be configured by
the access network device.

[0103] In some embodiments, the measurement report
configuration information may further include reporting
manner configuration information. The reporting manner
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configuration information is used to indicate a manner in
which the terminal device reports the measurement report to
the access network device. The reporting manner configu-
ration information may include a plurality of reporting
manners such as event trigger reporting, periodical report-
ing, and event-triggered periodical reporting.

[0104] In some embodiments, a measurement identifier
included in the first message is used to indicate a correspon-
dence between the measurement object and the measure-
ment report configuration information, to link the measure-
ment object with the measurement report configuration
information corresponding thereto.

[0105] That is, during measurement reporting, the termi-
nal device evaluates and reports, based on a measurement
identifier, a measured value of the measurement object
corresponding to the measurement report configuration
information in the measurement identifier by using the
corresponding measurement report configuration informa-
tion.

[0106] In addition, the measurement identifier is further
used to uniquely identify measurement reporting of different
air interfaces. That is, the access network device uses the
measurement identifier included in the measurement report
by the terminal device, to determine the cell or beam whose
measurement information is currently reported by the ter-
minal device.

[0107] It should be understood that, a plurality of mea-
surement identifiers may correspond to a plurality of mea-
surement objects and same measurement report configura-
tion information, or a plurality of measurement identifiers
may correspond to one measurement object and a plurality
of pieces of measurement report configuration information.
[0108] In some embodiments, measurement quantity con-
figuration information included in the first message is used
to indicate a related coefficient for layer 3 filtering, including
a related coefficient required for intra-frequency and inter-
frequency measurement. It should be understood that the
related coefficient is used for processing a measurement
value.

[0109] It should be understood that, when the first mea-
surement granularity is a cell measurement granularity, the
measurement report configuration information, the measure-
ment identifier, and the measurement quantity information
that are included in the first message share a same function
with those in the prior art. For brevity, details are not
described herein again.

[0110] In some embodiments, the first message may
include information about a current serving beam and infor-
mation about another beam other than the current serving
beam. When the first measured value obtained by measuring
the current serving beam by the terminal device is less than
or equal to a measurement threshold, in this case, the
terminal device needs to measure the another beam. Because
the first message sent by the access network device to the
terminal device includes configuration information of the
another beam, the terminal device may determine the
another to-be-measured beam based on the beam identifier
of one or more beams in the information, measure the
another beam based on other configuration information, and
send, based on the measurement report configuration infor-
mation, the measured value to the terminal device in a form
of' a measurement report.

[0111] For example, the first measurement granularity
indicated by the measurement type information included in
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the first message sent by the access network device is a beam
measurement granularity. In this case, the terminal device
measures the current serving beam based on the first mea-
surement granularity, to obtain the first measured value; and
after obtaining the first measured value, the terminal device
compares the first measured value with the measurement
threshold in the first message. When the first measured value
is less than or equal to the measurement threshold, the
terminal device determines another to-be-measured one or
more beams based on a beam identifier of the another one or
more beams included in the first message, measures some or
all of the another one or more beams, to obtain the second
measured value, configures the measurement report based
on the measurement report configuration information, and
sends the configured measurement report to the access
network device.

[0112] It should be understood that, when a measured
value is greater than or equal to a measurement threshold
corresponding thereto, for example, when a measured value
of the current serving cell is greater than or equal to a cell
measurement threshold or a measured value of the current
serving beam is greater than or equal to a beam measurement
threshold, measurement of another cell or another beam may
not be performed, thereby reducing unnecessary measure-
ments, improving measurement efficiency, and saving
energy.

[0113] In some embodiments, the first message may
include only information related to the current serving beam.
For example, the first message may include only the mea-
surement type information, the measurement object corre-
sponding to the first measurement granularity indicated by
the measurement type information, the measurement thresh-
old, and the like. In this case, after obtaining the first
measured value by measuring the measurement object cor-
responding to the first measurement granularity, the terminal
device compares the first measured value with the measure-
ment threshold corresponding to the first measurement
granularity included in the first message, and when the first
measured value is less than the measurement threshold,
determines that another cell or another beam other than the
current serving cell or the current serving beam needs to be
measured. However, in this case, the first message does not
include configuration information of the another cell or the
another beam, and the terminal device needs to request
configuration information of the another cell or the another
beam from the access network device.

[0114] For example, the measurement granularity indi-
cated by the measurement type information included in the
first message sent by the access network device to the
terminal device is a beam measurement granularity. The first
message further includes information about the measure-
ment threshold of the current serving beam, the measure-
ment report configuration information, and the like. After
receiving the foregoing message, the terminal device mea-
sures the current serving beam based on the first measure-
ment granularity indicated by the measurement type infor-
mation included in the first message, to obtain the first
measured value, and after obtaining the first measured value,
the terminal device compares the first measured value with
the measurement threshold, to determine another beam
needs to be measured.

[0115] Because the first message sent by the access net-
work device to the terminal device includes only configu-
ration information of the current serving beam, when the
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first measured value is less than the measurement threshold,
the terminal device needs to measure some or all of another
one or more beams other than the current serving beam.
However, the access network device does not send configu-
ration information of another beam to the terminal device. In
this case, the terminal device may send a configuration
request message to the access network device, to request the
access network device to send the configuration information
of another beam other than the current serving beam to the
terminal device.

[0116] After receiving the configuration request message
sent by the terminal device, the access network device sends
a second message to the terminal device, and the second
message includes a beam identifier of the another one or
more beams, and other configuration information of the
another one or more beams, for example, measurement
report configuration information and measurement quantity
configuration information.

[0117] It should be understood that, when the first mea-
surement granularity is a cell measurement granularity, the
second message sent by the access network device to the
terminal device based on the configuration request message
sent by the terminal device includes cell identifiers of one or
more other cells, and the cell identifiers are used to enable
the terminal device to identify other cells that need to be
measured by the terminal device, and other configuration
information of the one or more cells.

[0118] The sending, by the access network device, the
second message to the terminal device includes two cases.
[0119] First, when sending the first message to the termi-
nal device, the access network device already configures the
second message, but does not simultaneously send the
second message with the first message to the terminal
device.

[0120] In this case, after receiving the configuration
request message sent by the terminal device, the access
network device may directly send the second message to the
terminal device, to enable the terminal device to measure
another beam.

[0121] Second, when sending the first message to the
terminal device, the access network device does not config-
ure the second message.

[0122] In this case, after receiving the configuration
request message sent by the terminal device, the access
network device may first configure the second message, and
send the second message to the terminal device after the
second message is configured.

[0123] Insome embodiments, the second message may be
a physical downlink control channel (PDCCH) message, or
a medium access control control element (MAC CE) mes-
sage, or a radio resource control (RRC) message.

[0124] In some embodiments, the configuration request
message may be a physical downlink control channel (PD-
CCH) message, or a medium access control control element
(MAC CE) message, or a radio resource control (RRC)
message or an on-demand system information request on-
demand SI request, where the on-demand SI request may be
sent by a random access Msg 1 or Msg 3.

[0125] It should be understood that, when the access
network device sends only the first message of the current
serving cell or the current serving beam to the terminal
device, the terminal device may compare the measured value
of the current serving cell or the current serving beam with
the corresponding measurement threshold, and need to mea-
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sure another cell or another beam when the measured value
is less than the measurement threshold. In this case, the
terminal device then sends the configuration request mes-
sage to the access network device, to request the access
network device to configure the terminal device, that is,
configure based on demands, thereby reducing signaling
overheads.

[0126] For example, the current measurement granularity
is a beam measurement granularity. When starting to con-
figure the measurement information, the access network
device not only configures measurement configuration infor-
mation of the current serving beam, but also configures
measurement configuration information of another beam
other than the current serving beam. However, considering
a factor such as a capacity of the current terminal device, for
example, the current terminal device is in a static state, a
probability that the terminal device moves to a range of
another beam is extremely low. Therefore, to reduce signal-
ing overheads, the access network device does not send the
configuration information of another beam to the terminal
device. When the measured value of the current serving
beam is less than a measurement threshold, for example,
when the terminal device changes from a static state to a
moving state, signal quality of the current serving beam is
not good for the terminal device, and the current serving
beam needs to be switched to a target beam having relatively
good signal quality. In this case, the terminal device needs
to measure another beam other than the current serving
beam. However, because the access network device does not
configure configuration information of another beam to the
terminal device, the terminal device may send the configu-
ration request message to the access network device, to
request the access network device to configure the configu-
ration information of another beam to the terminal device.
[0127] In some embodiments, after obtaining a measured
value (including a first measured value and a second mea-
sured value), the terminal device sends, based on measure-
ment report configuration information sent by the access
network device, a measurement report to the access network
device.

[0128] In some embodiments, when the first measurement
granularity is a beam measurement granularity, and the beam
is one beam, the measurement report includes N measured
values and/or a combined value of the N measured values,
and the N measured values have a one-to-one correspon-
dence with the N beams.

[0129] In some embodiments, a quantity of N is config-
ured by the access network device, and the N measured
values are greater than or equal to a first threshold.

[0130] In some embodiments, when the first measurement
granularity is a beam measurement granularity and the beam
includes a plurality of beams, the measurement report may
further include a measured value of each of M beams and a
measured value of each beam in a beam group in which the
M beams are located, or include a measured value of each
of M beams and a combined value of measured values of all
beams in a beam group in which the M beams are located.
[0131] In some embodiments, when the first measurement
granularity is a beam measurement granularity and the beam
includes a plurality of beams, the measurement report may
include a measured value of each of M beams and a
measured value of each beam in all beam groups, or include
a measured value of each of M beams and a combined value
of measured values of all beams in all beam groups.

May 21, 2020

[0132] Insome embodiments, after receiving the measure-
ment report sent by the terminal device, the access network
device sends, based on the measurement report and/or a
switching mechanism pre-stipulated by the access network
device, a third message to the terminal device. The third
message includes switching indication information, to
instruct the terminal device to switch the current serving cell
or the current serving beam to a target cell or a target beam
indicated by the switching indication information.

[0133] In some embodiments, the third message may be a
PDCCH message, a MAC CE message, or an RRC message.
[0134] It should be understood that, in this embodiment of
this disclosure, the measurement method in which the first
measurement granularity is the beam measurement granu-
larity is mainly described in detail, and the measurement
method in which the first measurement granularity is the cell
measurement granularity is the same as or similar to the
foregoing method. For brevity, details are not described
again.

[0135] In this embodiment of this disclosure, by introduc-
ing different measurement types, measurement of different
granularities may be implemented, so that the measurement
granularity is more refined and measurement results are
more accurate.

[0136] FIG. 2 is a schematic flowchart of a measurement
method 200 according to an embodiment of this disclosure.
The method 200 is described by using an example in which
a measurement granularity is a beam measurement granu-
larity, and the method is not limited thereto. As shown in
FIG. 2, the method 200 includes the following operations.
[0137] 210. Aterminal device receives a first message sent
by an access network device.

[0138] The first message includes measurement type infor-
mation, the measurement type information is used to indi-
cate a first measurement granularity, and the first measure-
ment granularity is a beam measurement granularity.
[0139] It should be understood that, when the first mea-
surement granularity is a beam measurement granularity, the
beam may be one beam, or a beam group formed by a
plurality of beams or a TRP. Therefore, when the first
measurement granularity is a beam measurement granular-
ity, the measurement granularity in this case may actually be
any one of a beam measurement granularity, a beam group
measurement granularity and a TRP measurement granular-
ity.

[0140] In some embodiments, the first message includes
measurement type information, information related to a
current serving beam, and information related to another one
or more beams other than the current serving beam.
[0141] In some embodiments, the first message may be
carried by a connection reconfiguration message of radio
resource control (RRC), and sent by the access network
device to the terminal device, or may be carried by another
RRC signaling and sent by the access network device to the
terminal device. This is not limited in this embodiment of
this disclosure.

[0142] In some embodiments, the first message may be a
physical downlink control channel (PDCCH) message, or a
medium access control control element (MAC CE) message.
[0143] In some embodiments, the first message may fur-
ther include a measurement threshold corresponding to the
first measurement granularity. The measurement threshold
has a same function as the measurement threshold in the
prior art, and is used to be compared with a measured value
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of a current serving cell in which the terminal device is
located or a measured value of a current serving beam, to
determine whether another cell or another beam needs to be
measured.

[0144] However, in this embodiment of this disclosure, for
different measurement granularities, the measurement
threshold may be different. For example, when the first
measurement granularity is a cell measurement granularity,
the measurement threshold corresponds to a cell measure-
ment threshold, and when the first measurement granularity
is a beam measurement granularity, the measurement thresh-
old corresponds to a beam measurement threshold. The cell
measurement threshold and the beam measurement thresh-
old may be different, and certainly a case in which the two
values are the same may exist. This is not limited in this
embodiment of this disclosure.

[0145] In some embodiments, the measurement threshold
is a measurement threshold of the current serving cell or the
current serving beam, and a measurement threshold may not
be set for another cell or another beam.

[0146] In some embodiments, when the first measurement
granularity is a beam measurement granularity, the first
message further includes a beam identifier of one or more
beams, the beam identifier is used to indicate different
beams, and the one or more beams are other beams other
than the current serving beam in the beams.

[0147] In some embodiments, the first message may alter-
natively include a beam identifier of the current serving
beam.

[0148] In some embodiments, the first message may fur-
ther include a measurement object, and when the first
measurement granularity is a beam measurement granular-
ity, the measurement object may include the current serving
beam, or may include another one or more beams other than
the current serving beam.

[0149] In other words, the measurement object included in
the first message may be a reference signal of the current
serving beam, or may be a reference signal of the another
one or more beams other than the current serving beam.
[0150] In some embodiments, the reference signal may be
referred to as a beam reference signal (BRS), and the BRS
may be a channel state information-reference signal (CSI-
RS), may be a demodulation reference signal (DM-RS), or
may be a synchronization signal block (SS block), or another
reference signal. This embodiment of this disclosure is not
limited thereto.

[0151] In some embodiments, the terminal device mea-
sures a reference signal of the current serving beam, to
obtain a first measured value; and measures a reference
signal of some or all of another one or more beams other
than the current serving beam, to obtain a second measured
value.

[0152] It should be understood that, because a reference
signal of some or all of another one or more beams other
than the current serving beam is measured, to obtain a
second measured value, the second measured value may be
one or more values.

[0153] In some embodiments, when the first measurement
granularity is a cell measurement granularity, the measure-
ment object is a cell-specific reference signal, including a
reference signal of the current serving cell, and a reference
signal of another cell other than the current serving cell.
[0154] In some embodiments, the first message may fur-
ther include at least one of measurement report configuration
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information, a measurement identifier, and measurement
quantity configuration information.

[0155] In some embodiments, when the first measurement
granularity is a beam measurement granularity, the measure-
ment report configuration information is used to instruct the
terminal device to send a measured value of each of N beams
and/or a combined value of measured values of the N beams
in a measurement report.

[0156] In some embodiments, a quantity of N is config-
ured by the access network device, and N is a positive
integer greater than or equal to 1.

[0157] Itshould be understood that, the combined value of
measured values of the N beams is a value obtained by the
terminal device in a first preset manner. The first preset
manner may be a plurality of manners in the prior art. For
example, the first preset manner may be performing
weighted summation on the N measured values, to obtain the
combined value, or the first preset manner may be averaging
the N measured values, to obtain the combined value.
[0158] It should be further understood that, the measured
values of the N beams may include the first measured value
and the second measured value, that is, may be the measured
value of the current serving beam, or may be the measured
value of another beam other than the current serving beam.
[0159] In some embodiments, the terminal device may
obtain the measured value in a plurality of manners. For
example, the terminal device may use a layer 2 combination
and/or layer 2 filtering manner. For example, the layer 2 may
be a media access control (MAC) layer, a radio link control
(RLC) layer, or a packet data convergence protocol (PDCP)
layer, to obtain a measured value of a BRS of the current
serving beam and a measured value of a BRS of another
beam other than the current serving beam.

[0160] It should be understood that, the measured values
of the N beams included in the measurement report may be
a result selected by the terminal device. For example, the
terminal device selects measured values of first N beams that
have largest measured values in all beams. Alternatively, the
measured values of the N beams included in the measure-
ment report may be a result selected by the terminal device
based on a first preset condition preconfigured by the access
network device. For example, the first preset condition may
be that a measured value of each of the N beams is greater
than or equal to a first threshold, and the first threshold may
be configured by the access network device.

[0161] In some embodiments, when a quantity of corre-
sponding beams whose measured values are greater than or
equal to a first threshold is greater than N, the measured
values of first N beams in the corresponding beams whose
measured values are greater than or equal to the first
threshold may be selected as content of the measurement
report.

[0162] It should be understood that, when the first mea-
surement granularity is a beam measurement granularity, the
terminal device may report, when reporting a measurement
result to the access network device, a measured value of
each of the selected N beams to the access network device,
so that the access network device determines, based on the
measured value, whether to switch the current serving beam.
In other words, the measurement report configuration infor-
mation instructs the terminal device to send the measured
value of each of the N beams in the measurement report. The
terminal device may alternatively combine the measured
values of the N beams into a combined value, and then report
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the combined value to the access network device. In other
words, the measurement report configuration information
instructs the terminal device to send the combined value of
the measured values of the N beams in the measurement
report. The method in which the terminal device combines
the measured values of the N beams to obtain the combined
value may be any one of a plurality of methods in the prior
art. For example, the method may be performing weighted
summation on the N measured values or averaging the N
measured values. This is not limited in this embodiment of
this disclosure. The terminal device may further simultane-
ously report the measured values of the N beams and the
combined value of the measured values of the N beams to
the access network device. In other words, the measurement
report configuration information may further instruct the
terminal device to send the measured value of each of the N
beams and the combined value of the measured values of the
N beams in the measurement report.

[0163] In some embodiments, when the first measurement
granularity is a beam measurement granularity and the beam
is actually a beam group including a plurality of beams, the
measurement report configuration information may instruct
the terminal device to send, in the measurement report,
measured values of M beams and a measured value of each
beam in the beam group in which the M beams are located.
[0164] In some embodiments, when the measurement
granularity is actually a beam group measurement granular-
ity, the measurement report configuration information may
further instruct the terminal device to send, in the measure-
ment report, the measured values of the M beams and a
combined value of measured values of all beams in the beam
group in which the M beams are located.

[0165] In some embodiments, a quantity of M is config-
ured by the access network device, and M is a positive
integer greater than or equal to 1.

[0166] In some embodiments, the combined value of the
measured values of all the beams in the beam group in which
the M beams are located may be obtained by calculation in
a second preset manner.

[0167] In some embodiments, the second preset manner
may be a plurality of manners in the prior art. For example,
the second preset manner may be performing weighted
summation on the M measured values, to obtain the com-
bined value, or the second preset manner may be averaging
the M measured values, to obtain the combined value.
[0168] For example, a quantity of M configured by the
access network device to the terminal device is three, and
two of the three beams are from a first beam group, and the
other beam is from a second beam group. In this case, the
measurement report reported by the terminal device to the
access network device includes measured values of the three
beams and a measured value of each beam in the first beam
group and the second beam group in which the three beams
are located. Alternatively, the measurement report reported
by the terminal device to the access network device includes
measured values of the three beams, a combined value of
measured values of all beams in the first beam group in
which the three beams are located, and a combined value of
measured values of all beams in the second beam group in
which the three beams are located.

[0169] In some embodiments, when the measurement
granularity is actually a beam group measurement granular-
ity, the measurement report configuration information may
further instruct the terminal device to send, in the measure-
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ment report, the measured values of the M beams and a
measured value of each beam in all beam groups.

[0170] In some embodiments, when the measurement
granularity is actually a beam group measurement granular-
ity, the measurement report configuration information may
further instruct the terminal device to send, in the measure-
ment report, the measured values of the M beams and a
combined value of measured values of all beams in all the
beam groups.

[0171] In some embodiments, the combined value of the
measured values of all the beams in all the beam groups may
be obtained by calculation in a third preset manner.

[0172] Insome embodiments, the third preset manner may
be a plurality of manners in the prior art. For example, the
third preset manner may be performing weighted summation
on the measured values of all beams in beam groups of all
cells, to obtain the combined value, or the third preset
manner may be averaging the measured values of all beams
in beam groups of all cells, to obtain the combined value.

[0173] For example, a quantity of M configured by the
access network device to the terminal device is three, and a
total of four beam groups currently exist. In this case, the
measurement report reported by the terminal device to the
access network device includes measured values of three
beams having largest measured values in the four beam
groups and a measured value of each beam in the currently
existing four beam groups. Alternatively, the measurement
report reported by the terminal device to the access network
device includes measured values of three beams having
largest measured values and a combined value of measured
values of all beams in the current existing four beam groups.
[0174] It should be understood that, the first preset man-
ner, the second preset manner, and the third preset manner
may be a same calculation manner, or may be different
calculation manners. This is not limited in this embodiment
of this disclosure.

[0175] It should be understood that, the beam groups of all
cells are all beam groups in a serving cell in which the
terminal device is located and in another cell other than the
serving cell, that is, beam groups in a serving cell in which
a current serving beam group of the terminal device is
located and beam groups in another cell other than the
current serving cell are included.

[0176] It should be understood that, during measurement
reporting configuration, a quantity of measured values of the
current serving beam group included in the measurement
report sent by the terminal device to the access network
device may be the same as, or may be different from a
quantity of measured values of another beam group. This is
not limited in this embodiment of this disclosure.

[0177] In some embodiments, the measured values of M
beams included in the measurement report may be a result
selected by the terminal device, or may be a result selected
by the terminal device based on a second preset condition
preconfigured by the access network device. For example,
the second preset condition may be that a measured value of
each of the M beams is greater than or equal to a second
threshold, and the second threshold may be configured by
the access network device.

[0178] In some embodiments, the measurement report
configuration information may further include reporting
manner configuration information. The reporting manner
configuration information is used to indicate a manner in
which the terminal device reports the measurement report to
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the access network device. The reporting manner configu-
ration information may include a plurality of reporting
manners such as event trigger reporting, periodical report-
ing, and event-triggered periodical reporting.

[0179] In some embodiments, a measurement identifier
included in the first message is used to indicate a correspon-
dence between the measurement object and the measure-
ment report configuration information, to link the measure-
ment object with the measurement report configuration
information corresponding thereto.

[0180] That is, during measurement reporting, the termi-
nal device evaluates and reports, based on the measurement
identifier, a measured value of the measurement object
corresponding to the measurement report configuration
information in the measurement identifier by using the
corresponding measurement report configuration informa-
tion.

[0181] In addition, the measurement identifier is further
used to uniquely identify measurement reporting of different
air interfaces. That is, the access network device uses the
measurement identifier included in the measurement report
by the terminal device, to determine the cell or beam whose
measurement information is currently reported by the ter-
minal device.

[0182] It should be understood that, a plurality of mea-
surement identifiers may correspond to a plurality of mea-
surement objects and same measurement report configura-
tion information, or a plurality of measurement identifiers
may correspond to one measurement object and a plurality
of pieces of measurement report configuration information.
[0183] In some embodiments, measurement quantity con-
figuration information included in the first message is used
to indicate a related coefficient for layer 3 filtering, including
a related coefficient required for intra-frequency and inter-
frequency measurement. It should be understood that the
related coefficient is used for processing the measurement
value.

[0184] It should be understood that, in the method 200, a
process of interaction between the terminal device and the
access network device is described only by using an
example in which the first measurement granularity is a
beam measurement granularity. However, this embodiment
of this disclosure is not limited thereto. This embodiment of
this disclosure may further include a measurement method
of a cell measurement granularity and a TRP measurement
granularity.

[0185] In some embodiments, before the terminal device
performs measurement, the terminal device needs to per-
form random access.

[0186] Performing random access may be divided into the
following several operations.

[0187] 1. Random Access Resource Configuration and
Selection
[0188] In some embodiments, the terminal device first

needs to perform downlink synchronization, to receive a
broadcast message broadcast by the access network device,
and the broadcast message includes a correspondence
between a downlink beam and a random access resource
configuration.

[0189] In some embodiments, the random access resource
configuration includes a time-frequency resource and/or
preamble division information required for a random access
process.
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[0190] In some embodiments, in the random access pro-
cess, the terminal device first measures the downlink beam
based on measurement configuration information sent by the
access network device, determines, based on a measurement
result, a downlink beam having best signal quality when the
terminal device receives a random access response (RAR)
message, and then determines the random access resource
configuration based on the correspondence that is between
the downlink beam and the random access resource con-
figuration and that is included in the received broadcast
message, where the random access resource configuration
includes a random access preamble and/or a time-frequency
resource required for the random access process; and sends
the preamble on the corresponding random access time-
frequency resource. After receiving the preamble on the
random access time-frequency resource, the access network
device determines, based on the correspondence between the
downlink beam on which the received preamble is located
and the random access resource configuration, a downlink
beam that sends a RAR message, where the RAR message
carries uplink timing advance (TA) that sends a Msg 3, an
uplink resource (for example, a time-frequency resource)
that sends the Msg 3, and the like.

[0191] The Msg 3 is a collective name for information of
one type. In different random access scenarios, content
included in the Msg 3 is different. In some embodiments, the
Msg 3 may include an RRC message, for example, an RRC
connection setup request message or an RRC connection
reestablishment message, or an on-demand system informa-
tion request (on-demand SI request). Alternatively, the Msg
3 may further include a MAC CE, for example, a MAC CE
used to report a buffer status report BSR, or a MAC CE used
to report a beam failure recovery request.

[0192] In some embodiments, the correspondence that is
between the downlink beam and the random access resource
and that is included in the broadcast message received by the
terminal device may be a correspondence that is between an
SS block and the random access time-frequency resource
and/or a set of random access preambles and that is config-
ured by the access network device.

[0193] In some embodiments, the correspondence that is
between the downlink beam and the random access resource
and that is included in the broadcast message received by the
terminal device may alternatively be a correspondence that
is between a CSI-RS and the random access time-frequency
resource and/or a set of random access preambles and that is
configured by the access network device.

[0194] In some embodiments, the correspondence that is
between the downlink beam and the random access resource
and that is included in the handover message received by the
terminal device may be a correspondence that is between an
SS block and the random access time-frequency resource
and/or a set of random access preambles and that is config-
ured by the access network device, and the handover mes-
sage includes a specialized resource used for random access,
where the specialized resource includes a time domain/
frequency domain/code domain resource.

[0195] In some embodiments, the correspondence that is
between the downlink beam and the random access resource
and that is included in the handover message received by the
terminal device may alternatively be a correspondence that
is between a CSI-RS and the random access time-frequency
resource and/or a set of random access preambles and that is
configured by the access network device, and the handover
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message includes a specialized resource used for random
access, where the specialized resource includes a time
domain/frequency domain/code domain resource.

[0196] In the foregoing embodiments, the time domain
resource may be one or more random access transmission
occasions (RACH transmission occasions), the frequency
domain resource may be one or more physical random
access PRACH resource locations, where the PRACH loca-
tions may be continuous or may be discontinuous, and the
code domain resource may be one or more preambles.

[0197] 2. Msg 2
[0198] (a) Content of the Msg 2
[0199] The Msg 2 is a random access response RAR

message sent by the access network device to the terminal
device. The RAR message includes at least information such
as timing advance TA, uplink grant UL grant, and a tempo-
rary cell radio network temporary identifier (TC-RNTI).
[0200] In some embodiments, the terminal device may
send, based on the information (for example, the foregoing
timing advance TA, and the uplink grant resource UL grant)
carried in the Msg 2 sent by the access network device, a
Msg 3 to the access network device.

[0201] In some embodiments, if the Msg 1 is used to send
the on-demand system information SI, content of the RAR
may be empty, that is, the RAR message does not carry any
indication information. In this case, the terminal device does
not need to perform Msg 3 operation and Msg 4 operation.
[0202] In some embodiments, in a 5G potential random
access disclosure scenario (that is, using the Msg 1 to send
a beam failure recovery request beam failure recovery
request), a bit domain of the UL grant indicated by the RAR
may be greater than a corresponding bit domain in LTE. In
this case, the terminal device may use the TA and the UL
grant carried in the RAR to send information such as a beam
measurement report.

[0203] In some embodiments, in some contention-free
random access scenarios, for example, in an RRC connected
mode, downlink data arrives, but uplink is out of synchro-
nization. When random access needs to be performed again,
because the Msg 3 does not need to be sent in this case, the
RAR may not carry the UL grant.

[0204] In some embodiments, in some contention-free
random access scenarios, for example, in a switching sce-
nario, the terminal device has allocated the C-RNTI, and the
access network device does not need to carry the TC-RNTI,
so that the RAR in this case may not carry the TC-RNTI.
[0205] (b) RAR Receiver Window Startup

[0206] In the prior art, after sending the Msg 1, the
terminal device starts the RAR receiver window after a fixed
period of time. For the LTE, the fixed time of the receiver
window is three subframes. If the terminal device is a
narrow band Internet of Things (NB-IoT) device based on a
cellular network, the RAR receiver window is started after
a subframe repeated after a last preamble plus 41 subframes.
[0207] In some embodiments, if there is a correspondence
between a downlink beam and a preamble and/or PRACH,
the terminal device needs to first determine a downlink beam
that receives the RAR message, then start the RAR message
receiver window after a period of time after the Msg 1 is
sent, and listen to the downlink beam in duration of the RAR
message receiver window, and after detecting a RAR mes-
sage that belongs to the terminal device (where an RAPID
in a subcarrier corresponding to the RAR is the same as a
preamble sent by the terminal device), the terminal device

May 21, 2020

may send the Msg 3 to the access network device by using
the information carried in the RAR message, where the
beam that sends the Msg 3 may be the same as, or may be
different from the beam that sends the Msg 1, and this
depends on the UE for implementation.

[0208] In some embodiments, if the terminal device is
allowed to send a plurality of Msgs 1 to the access network
device in one RAR, possible cases in which the terminal
device starts the RAR receiver window may be as follows:
[0209] 1: after the terminal device sends a first Msg 1, the
RAR receiver window is started;

[0210] 2: after the terminal device sends a last Msg 1, the
RAR receiver window is started; or

[0211] 3: the corresponding RAR receiver window is
started each time a Msg 1 is sent.

[0212] (c) RA-RNTI Used to Listen to the RAR

[0213] For the cases in which the terminal device is
allowed to send a plurality of Msgs 1 in one RAR in b,
possible cases of the RA-RNTT used to listen to the RAR
may be as follows:

[0214] 1: one default RA-RNTTI is used; or

[0215] 2: an existing RA-RNTI calculation formula is
used to calculate RA-RNTIs corresponding to time-fre-
quency resource locations when the Msgs 1 are sent for a
plurality of times, and the plurality of RA-RNTIs are used
to listen to the RAR.

[0216] (d) RAR Receiving

[0217] For the case in which the plurality of Msgs 1 may
be replied to in one RAR window, when receiving the
plurality of Msgs 1, the access network device may reply to
only one Msg 1, or reply to each Msg 1 with one RAR.
Correspondingly, the terminal device stops receiving the
RAR once one RAR is received, and considers that the RAR
is successfully received.

[0218] 3. Msg 3 and Msg 4

[0219] The Msg 3 is a collective name for information of
one type. In different random access scenarios, content
included in the Msg 3 is different, and examples are
described in the following.

[0220] In some embodiments, the Msg 3 may include an
RRC message, for example, an RRC connection setup
request message or an RRC connection reestablishment
message, or an on-demand system information (SI) request.
Alternatively, the Msg 3 may include a MAC CE, for
example, a MAC CE used to report a buffer status report
BSR, or a MAC CE used to report a beam failure recovery
request.

[0221] In some embodiments, before receiving the RAR
message that belongs to the terminal device, the terminal
device is allowed to send the Msg 1 on a plurality of beams,
and the RAR message may carry information about an
uplink beam having best signal quality. In this case, the Msg
3 may be sent by using the best uplink beam. Otherwise, if
the RAR message does not carry information about a beam
having best signal quality, an uplink beam suitable to send
the Msg 3 depends on UE for implementation.

[0222] When the Msg 3 is successtully sent, that is, neither
a conflict nor error reporting occurs in a process of sending
the Msg 3, it is considered that the random access of the
terminal device is successful, and the terminal device can
enter the connected mode; otherwise, when the Msg 3 fails
to be sent, the access network device sends a contention
resolution through the Msg 4, to inform that the random
access is a failure and the random access needs to be
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performed again. The Msg 4 is a contention resolution
message sent by the access network device to the terminal
device, and the contention resolution message is used to
inform the terminal device that the random access is a
failure, and the terminal device needs to perform the random
access again.

[0223] 4. Random Access is Performed Again

[0224] When re-initiating the random access, the UE
needs to increase a Msg 1 transmit power based on a preset
power ramping mechanism, thereby improving a random
access success probability. Power ramping parameters cor-
responding to different beams may be same, or may be
different. The power ramping parameter is mainly a power
ramping step powerRampingStep, that is, increased power
amplitude each time the random access is re-initiated, and/or
a maximum transmit power (when the maximum transmit
power is reached, the maximum transmit power is main-
tained and ramping is no longer performed), and a preamble
target received power preamblelnitialReceivedTargetPower
and the like. DELTA_PREAMBLE is an offset parameter
related to the power ramping and associated with a preamble
sending format, and may be obtained by table lookup.
[0225] A beam used to re-send the Msg 1 may be the same
as, or may be different from the beam previously used to
send the Msg 1, and this depends on the UE for implemen-
tation. That is, the UE may switch the beam, or may not
switch the beam.

[0226] When the transmit power of the Msg 1 is increased,
the terminal device needs to maintain a counter POWER_
POWERING_COUNTER related to the power ramping, and
the counter may be the same as, or may be different from a
counter PREAMBLE_TRANSMISSION_COUNTER
related to a quantity of times of preamble transmission.
[0227] The following separately describes, based on
whether the power ramping counter and the preamble trans-
mission counter are distinguished from each other, and
whether sending of a plurality of Msgs 1 in the RAR window
is considered, several cases of the power ramping mecha-
nism.

[0228] Case 1: Two counters are separately maintained,
and the sending of the plurality of Msgs 1 in the RAR
window is not considered.

[0229] (1) Parameter Maintenance

[0230] In some embodiments, the terminal device sepa-
rately maintains the counter POWER_POWERING_
COUNTER related to the power ramping and the counter
PREAMBLE_TRANSMISSION_COUNTER related to the
quantity of times of preamble transmission. Functions of the
two counters are different, where the counter related to the
power ramping is configured for the terminal device to
calculate the power, and the counter related to the quantity
of times of preamble transmission is configured to determine
whether a limit on a maximum times of preamble transmis-
sion is exceeded, and if the maximum times of preamble
transmission is exceeded, a MAC entity needs to indicate to
an upper layer that the problem of random access occurs.
[0231] When the random access process is initialized, the
two counters are both set to 0, and then based on whether an
uplink beam that sends the Msg 1 changes, an increase of the
counter value is maintained. After the random access process
ends (the random access is a success or the random access
is a failure because a maximum times of preamble trans-
mission is reached), the values of the foregoing two counters
are reset to 0.
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[0232] (2) Power Ramping Formula

[0233] The preamble target received power PREAMBLE _

RECEIVED_TARGET_POWER may be calculated based

on the power ramping formula, and the power ramping

formula may be as follows:
preamblelnitialReceivedTargetPower+DELTA_PRE-

AMBLE+(POWER_POWERING_COUNTER-
1)*powerRampingStep (€8]

[0234] preamblelnitialReceivedTargetPower is a preamble
initial transmit power, and powerRampingStep is a power
ramping step, and the two parameters may be sent by the
access network device to the terminal device through a
system message.

[0235] DELTA_PREAMBLE is related to a preamble
sending format (Preamble Format), and the preamble format
may be indicated by a parameter prach-Configindex in
random access configuration.

[0236] By using the LTE as an example, Table 1 is a table
about DELTA_PREAMBLE values, and the DELTA_PRE-
AMBLE values may be obtained by table lookup based on
the preamble sending format.

TABLE 1

DELTA PREAMBLE Values

Preamble Sending Format DELTA_ PREAMBLE Value

0 0 dB
1 0 dB
2 -3 dB
3 -3 dB
4 8 dB

[0237] As shown in the power ramping formula (1), the
transmit power of the Msg 1 may be determined based on
different parameters related to the power ramping, so that the
terminal device is enabled to learn of the transmit power of
the current Msg 1, and the terminal device performs random
access again based on the transmit power of the Msg 1.

[0238] When the beam that sends the Msg 1 is the same as
the beam previously used to send the Msg 1, a value of a
counter (POWER_POWERING_COUNTER) related to the
power ramping used for the power ramping is increased by
1, and the power is increased based on the power ramping
step corresponding to the beam. When the retransmission
beam changes, the value of the counter (POWER_POWER-
ING_COUNTER) related to the power ramping used for the
power ramping remains unchanged, and the power is
increased based on the power ramping step corresponding to
the retransmission beam.

[0239] The power ramping method introduces a counter
(POWER_POWERING_COUNTER) related to the power
ramping, and the counter is configured for power ramping
calculation. The previous power ramping formula of the
LTE is reused, and standard changes are relatively small, but
a counter description needs to be added to the protocol.

[0240] In some embodiments, because the counter (POW-
ER_POWERING_COUNTER) related to the power ramp-
ing is a variable related to a change of the uplink beam, the
power ramping formula may further be as follows:

preamblelnitialReceivedTargetPower+DELTA_PRE-
AMBLE+(POWER_POWERING_COUNTER+
sgn(x)-1)*powerRampingStep 2)
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[0241] x may be a value of 0 or 1, where O represents that
the beam that sends the Msg 1 is the same as the beam
previously used to send the Msg 1, and 1 represents that the
beam that sends the Msg 1 is different from the beam
previously used to send the Msg 1.

[0242] Determining Whether a Msgl Sending Beam
Changes
[0243] Whether the Msgl sending beam changes depends

on the terminal device for implementation. The terminal
device determines that the Msg 1 beam changes, possibly
due to that a MAC entity receives a physical layer PHY
indication or a beam change indication of an upper layer, so
that the terminal device calculates the preamble target
received power based on the power ramping formula on the
MAC layer, and indicates to the physical layer, the calcu-
lated preamble target received power, a physical random
access channel (PRACH) selected for sending the Msg 1, a
related radio network temporary identifier (RA-RNTI), a
preamble index, and/or an uplink beam selected for sending
the Msg 1.

[0244] Case 2: One counter is maintained, and sending of
the plurality of Msgs 1 in the RAR window is not consid-
ered.

[0245] (1) Parameter Maintenance

[0246] The parameter maintenance is the same as that in
the case 1. Details are not described herein again.

[0247] (2) Power Ramping Formula

[0248] In some embodiments, the terminal device main-
tains a preamble transmission counter PREAMBLE_
TRANSMISSION_COUNTER. The counter may not only
be configured for the terminal device to calculate the power,
but also be configured to determine whether a limit on a
maximum times of preamble transmission is exceeded, and
if the maximum times of preamble transmission is exceeded,
a MAC entity needs to indicate to an upper layer that the
problem of random access occurs. In the case in which one
counter is used in the random access process, standard
changes are relatively small, but a corresponding description
needs to be added to the protocol. In this case, the power
ramping formula is as follows:

preamblelnitialReceived TargetPower+DELTA_PRE-

AMBLE+(PREAMBLE_TRANSMISSION_

COUNTER-1)*powerRampingStep 3)
[0249] The corresponding description in the standard is as
follows: When the beam that sends the Msg 1 is the same as
the beam previously used to send the Msg 1, a value of a
parameter POWER_POWERING_COUNTER related to
the power ramping used for the power ramping is increased
by 1, and the power is increased based on the power ramping
step corresponding to the beam. When the retransmission
beam changes, the value of the parameter POWER_
TRANSMISSION_COUNTER related to the power ramp-
ing used for the power ramping remains unchanged, and the
power is increased based on the power ramping step corre-
sponding to the retransmission beam. However, a descrip-
tion on a quantity of times of preamble transmission is as
follows: The first time the preamble is sent, a quantity of
times of Msg 1 preamble transmission is increased by 1, and
each time the preamble is sent subsequently, regardless of
whether the beam that sends the Msg 1 is the same as the
previous beam, the quantity of times of preamble transmis-
sion is always increased by 1 based on a previous quantity
of times of preamble transmission. In this way, in the
standard, a variable count of the times of preamble trans-
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mission is not reflected, and is described by text instead.
When the quantity of times of preamble transmission
exceeds a limit on a maximum times of preamble transmis-
sion, the MAC entity indicates to the upper layer that a
problem of random access occurs.

[0250] (3) Determining Whether the Msgl Sending Beam
Changes
[0251] A case of determining whether the Msgl sending

beam changes is the same as a corresponding part in the case
1. Details are not described herein again.

[0252] Case 3: Two counters are separately maintained,
and a case in which the plurality of Msgs 1 are sent in the
RAR window is considered.

[0253] In some embodiments, if the terminal device is
allowed to send a plurality of Msgs 1 on a plurality of beams
before receiving a RAR message that belongs to the terminal
device, the plurality of the Msgs 1 are sent in a plurality of
sending forms, and the sending beams may be the same, or
may be different. Specifically, the following several cases
may be included:

[0254] on a same beam, a same preamble is sent by using
different time-frequency resources, or

[0255] on a same beam, different preambles are sent by
using a same time-frequency resource, or

[0256] on different beams, at a same moment, a same
preamble is sent by using different frequency domain
resources, or

[0257] on different beams, at a same moment, different
preambles are sent by using a same frequency domain
resource.

[0258] No matter which form is used for the sending of the
plurality of Msgs 1, and no matter whether the beam
changes, the value of the parameter PREAMBLE_TRANS-
MISSION_COUNTER related to the power ramping
remains unchanged. Correspondingly, before the terminal
device receives the RAR message that belongs to the ter-
minal device, powers at which the plurality of Msgs 1 are
sent may be completely the same, or the value of the
parameter ~PREAMBLE_TRANSMISSION_COUNTER
related to the power ramping remains unchanged, but the
transmit power is set based on the power ramping step
corresponding to the sending beam.

[0259] Correspondingly, different methods for power
ramping correspond to different power ramping formulas.
[0260] Method 1: The power ramping formula in the LTE
is reused, but a correction value is added to a plurality of
Msg 1 transmissions in the RAR window, to ensure that the
powers of the plurality of Msg 1 transmissions in one RAR
window are the same.

[0261] Method 2: Msgs 1 are sent for a plurality of times
in one RAR window, and regardless of whether the beam
that sends the Msgs 1 changes, the value of the power
ramping counter value remains unchanged; correspondingly,
the formula of LTE is reused, but a standard description
needs to be added.

[0262] Method 3: Msgs 1 are sent for a plurality of times
in one RAR window. Each time the Msg 1 is sent, whether
the sending beam changes affects the value of the power
ramping counter. When the beam changes, the counter value
remains unchanged; and when the beam remains unchanged,
the counter value is increased by 1. Then the PHY is
informed of the calculated power, and after the PHY calcu-
lates the transmit power through path loss and the like, the
transmit power is compared with a maximum transmit
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power, so that an actual transmit power is obtained. When
the actual transmit power reaches a maximum value, regard-
less of whether the Msg 1 beam changes, the maximum
transmit power remains unchanged.

[0263] In the method 1, the LTE power ramping formula
is reused and a power correction value is added to a plurality
of Msg 1 transmissions.

[0264] (1) Parameter Maintenance

[0265] In some embodiments, the terminal device sepa-
rately maintains a power ramping counter POWER_POW-
ERING_COUNTER and a preamble transmission counter
PREAMBLE_TRANSMISSION_COUNTER. Functions of
the two counters are different, and the power ramping
counter is configured for the terminal device to calculate the
power, and the preamble transmission counter is configured
to determine whether a limit on a maximum times of
preamble transmission is exceeded, and if the maximum
times of preamble transmission is exceeded, a MAC entity
needs to indicate to an upper layer that the problem of
random access occurs.

[0266] When the random access process is initialized, the
two counters are set to 0, and then based on whether an UL
beam that sends the Msg 1 changes, an increase of the
counter value is maintained. After the random access process
ends (the random access is a success or the random access
is a failure because a maximum times of preamble trans-
mission is reached), the values of the foregoing two counters
are reset to 0.

[0267] Inaddition, a variable of a quantity of times of Msg
1 transmission in one RAR window is maintained, and the
sending of Msgs 1 by UE in one RAR window is defined as
one transmission attempt opportunity. This variable is
equivalent to a quantity of times of transmission that can be
performed by the UE in the RAR window after the UE
obtains a transmission attempt opportunity, and the variable
may be denoted as numPreambleAttemptperR ARwindow.
[0268] (2) Power Ramping Formula

[0269] In this method, the preamble target received power
PREAMBLE_RECEIVED_TARGET_POWER may be cal-
culated based on the power ramping formula, and the power
ramping formula may be as follows:

preamblelnitialReceived TargetPower+DELTA_PRE-
AMBLE+(POWER_POWERING_COUNTER-
1)*powerRampingStep 4

[0270] Inacase in which a plurality of Msgs 1 are allowed
to be sent in one RAR window, the PREAMBLE_RE-
CEIVED_TARGET _POWER values are further corrected.
In this case, the preamble target received power PREAM-
BLE_RECEIVED_TARGET_POWER may be:

PREAMBLE_RECEIVED_TARGET_POWER-f
(numPreamble AttemptperRARwindow)

[0271] {(*) herein represents a function, and in some
embodiments, the function may be in a form of logarithmic
function, and an example is as follows:

PREAMBLE_RECEIVED_TARGET_POWER-
10*log 10(numPreambleAttemptperRARwin-
dow) (5)

[0272] As shown in the formula (5), the transmit power of
the Msg 1 may be determined based on different parameters
related to the power ramping and a variable of a quantity of
times of Msg 1 transmission, so that the terminal device is
enabled to learn of the transmit power of the current Msg 1,
and the terminal device performs random access again based
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on the transmit power of the Msg 1. A description on the
power ramping counter values PREAMBLE_RECEIVED_
TARGET_POWER in the foregoing formula is the same as
that in the case 1. Details are not described again.

[0273] In the method 2, Msgs 1 are sent for a plurality of
times in one RAR window, and regardless of whether the
beam that sends the Msgs 1 changes, the value of the power
ramping counter remains unchanged; correspondingly, the
formula of LTE is reused, but a standard description needs
to be added.

[0274] In this method, the preamble target received power
PREAMBLE_RECEIVED_TARGET_POWER may be cal-
culated based on the power ramping formula, and the power
ramping formula may be as follows:

preamblelnitialReceivedTargetPower+DELTA_PRE-

AMBLE+POWER_POWERING_COUNTER-

1)*powerRampingStep (6)
[0275] In a same random access attempt opportunity, that
is, in a same RAR window, Msgs 1 are sent for a plurality
of times (numPreambleAttemptperRARwindow). Regard-
less of whether the Msg 1 beam changes, the value of the
counter for power ramping remains unchanged. However,
only when the power ramping counter re-obtains, after the
Msgs 1 are sent for a plurality of times in a same RAR
window, the random access attempt opportunity, there are
the following choices for the change of the value of the
power ramping counter.
[0276] 1: When the random access attempt opportunity is
re-obtained, the value of power ramping counter is increased
by 1.
[0277] 2: When the random access attempt opportunity is
re-obtained, the change of the beam that sends the first Msg
1 is used as a basis for the change of the power ramping
counter. To be specific, when the beam that sends the first
Msg 1 is the same as the beam that sends the first Msg 1 in
the previous random access attempt opportunity, the value of
the parameter POWER_POWERING_COUNTER related
to the power ramping used for the power ramping is
increased by 1, and the power is increased based on the
power ramping step corresponding to the beam. When the
beam that sends the first Msg 1 is different from the beam
that sends the first Msg 1 in the previous random access
attempt opportunity, the value of the parameter POWER _
POWERING_COUNTER related to the power ramping
used for the power ramping remains unchanged, and the
power is increased based on the power ramping step corre-
sponding to the retransmission beam.
[0278] 3: When the random access attempt opportunity is
re-obtained, whether a sending pattern pattern of the Msg 1
(a sending form of a plurality of Msgs 1) changes is used as
a basis for the change of the power ramping counter. To be
specific, when the Msg 1 sending pattern is the same as a
Msg 1 sending pattern in the previous random access
attempt opportunity, the counter value remains unchanged,
and when two adjacent Msg 1 sending patterns are different,
the counter value is increased by 1. Herein, the Msg 1
sending pattern may be understood as related configurations
such as a quantity of times of Msg 1 transmission in one
random access attempt opportunity, and time domain, fre-
quency domain, and a beam that are used each time the Msg
1 is sent.
[0279] In the method 3, Msgs 1 are sent for a plurality of
times in one RAR window. Each time the Msg 1 is sent,
whether the sending beam changes affects the value of the
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power ramping counter. When the beam changes, the coun-
ter remains unchanged; and when the beam remains
unchanged, the counter value is increased by 1. Then the
PHY is informed of the calculated power, and after the PHY
calculates the transmit power through path loss and the like,
the transmit power is compared with a maximum transmit
power, so that an actual transmit power is obtained. When
the actual transmit power reaches a maximum value, regard-
less of whether the Msg 1 beam changes, the maximum
transmit power remains unchanged. In this case,

preamblelnitialReceived TargetPower+DELTA_PRE-
AMBLE+(POWER_POWERING_COUNTER-
1)*powerRampingStep (7

[0280] In the foregoing formula, even if Msgs 1 are sent
for a plurality of times, each time the Msg 1 is sent,
determining is performed based on whether the sending
beam is the same as a beam that previously sends the Msg
1. When the beam that sends the Msg 1 is the same as the
beam previously used to send the Msg 1, the value of the
parameter POWER_POWERING_COUNTER related to
the power ramping used for the power ramping is increased
by 1, and the power is increased based on the power ramping
step corresponding to the beam. When the retransmission
beam changes, the value of the parameter POWER_POW-
ERING_COUNTER related to the power ramping used for
the power ramping remains unchanged, and the power is
increased based on the power ramping step corresponding to
the retransmission beam.

[0281] Whether the Msgl sending beam changes depends
on the terminal device for implementation. The terminal
device determines that the Msg 1 beam changes, possibly
due to that a MAC entity receives a physical layer PHY
indication or a beam change indication of an upper layer, so
that the terminal device calculates the preamble target
received power PREAMBLE_RECEIVED_TARGET_
POWER based on the power ramping formula on the MAC
layer, and indicates to the physical layer, the calculated
PREAMBLE_RECEIVED_TARGET_POWER, a PRACH
selected for sending the Msg 1, a related RA-RNTIL a
preamble index, and/or an UL beam selected for sending the
Msg 1. After receiving the PREAMBLE_RECEIVED_
TARGET_POWER in combination with considering a path-
loss, and the like, the physical layer calculates a transmit
power based on a calculation method of the physical layer,
and compares the transmit power with the Msg 1 maximum
transmit power, and when the transmit power reaches the
maximum preamble transmit power, the maximum transmit
power remains unchanged.

[0282] Case 4: One counter is maintained, and sending of
a plurality of Msgs 1 in the RAR window is considered.

[0283] The UE maintains one counter, that is, the pre-
amble transmission counter. In addition, the UE further
maintains a parameter, used to indicate a quantity numPre-
ambleAttemptperR ARwindow of Msgs 1 that can be sent in
one random access attempt opportunity (in a same RAR
window). In the same RAR window, regardless of whether
the beam that sends the Msg 1 changes, transmit powers of
the plurality of Msgs 1 remain unchanged, and a correspond-
ing power ramping formula is as follows:

preamblelnitialReceived TargetPower+DELTA_PRE-
AMBLE+(floor (PREAMBLE_TRANSMIS-
SION_COUNTER/numPreambleAttemptper-
RARwindow)-1)*powerRampingStep (®)
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[0284] In the same RAR window (in one random access
attempt opportunity), each time the Msg 1 is sent, a quantity
PREAMBLE_TRANSMISSION_COUNTER of times of
preamble transmission is increased by 1. Correspondingly,
after another random access attempt opportunity is entered,
a change of the value of the power ramping counter depends
on whether the beam that sends the Msg 1 changes. Possible
selection cases are as follows.

[0285] 1: When the random access attempt opportunity is
re-obtained, the change of the beam that sends the first Msg
1 is used as a basis for the change of the power ramping
counter. To be specific, when the beam that sends the first
Msg 1 is the same as the beam that sends the first Msg 1 in
the previous random access attempt opportunity, the value of
the parameter PREAMBLE_TRANSMISSION_COUN-
TER related to the power ramping used for the power
ramping is increased by 1, and the power is increased based
on the power ramping step corresponding to the beam. When
the beam that sends the first Msg 1 is different from the beam
that sends the first Msg 1 in the previous random access
attempt opportunity, the value of the parameter PRE-
AMBLE_TRANSMISSION_COUNTER related to the
power ramping used for the power ramping is set to PRE-
AMBLE_TRANSMISSION_COUNTER-numPreambleAt-
temptperRARwindow, and the power is increased based on
the power ramping step corresponding to the retransmission
beam.

[0286] 2: When the random access attempt opportunity is
re-obtained, whether a sending pattern pattern of the Msg 1
(a sending form of a plurality of Msgs 1) changes is used as
a basis for the change of the power ramping counter. To be
specific, when the Msg 1 sending pattern is the same as a
Msg 1 sending pattern in the previous random access
attempt opportunity, the counter value is set to PRE-
AMBLE_TRANSMISSION_COUNTER-numPreambleAt-
temptperRARwindow, and when two adjacent Msg 1 send-
ing patterns are different, the value of PREAMBLE_
TRANSMISSION_COUNTER is increased by 1. Herein,
the Msg 1 sending pattern may be understood as related
configurations such as a quantity of times of Msg 1 trans-
mission in one random access attempt opportunity, and time
domain, frequency domain, and a beam that are used each
time the Msg 1 is sent.

[0287] 5. Other Content Related to the Random Access
Process
[0288] The random access discussed in the 5G may be

used to request an on-demand system information (on-
demand SI), and the request for the on-demand SI may be
sent by the Msg 1/Msg 3.

[0289] (1) The Msg 1 sends an on-demand system infor-
mation request (on-demand SI request).

[0290] In this case, a random access preamble may be
configured to request to send a plurality of pieces of on-
demand SI. When receiving the preamble, the access net-
work device may learn of, based on a correspondence
between the preamble and the on-demand SI, a system
information requested by the terminal device. The terminal
device and the access network device only need to exchange
the on-demand SI request and an on-demand SI acknowl-
edgement. Therefore, a case in which the on-demand SI
request is sent based on the Msg 1 includes only randomly
accessed Msg 1 and Msg 2, as shown in FIG. 3.

[0291] FIG. 4 is a schematic structural diagram of an LTE
media access control protocol data unit (MAC PDU). As
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shown in FIG. 4, one MAC PDU includes a MAC header
and one or more MAC RARs. The MAC header includes
two types of MAC sub-headers (MAC sub-header), namely,
an E/T/RAPID MAC sub-header and an E/T/R/R/BI MAC
subheader, and schematic diagrams of the two MAC sub-
headers are respectively shown in FIG. 5 and FIG. 6. In
addition, each E/T/RAPID MAC subheader corresponds to
one RAR, and a structure of the RAR is shown in FIG. 7.
The RAR carries timing advance TA, uplink resource grant
(UL grant), a cell-radio network temporary identifier (tem-
porary C-RNTI) and the like that are used to send the Msg
3.

[0292] If the on-demand SI is sent based on the Msg 1,
only the Msg 1 and the Msg 2 need to be sent, and the
subsequent Msg 3 and Msg 4 may not be sent. Therefore, the
RAR may not need indication information such as TA, UL
grant, and TC-RNTI, that is, there is no RAR part.

[0293] Therefore, in this case, when a random access
response protocol data unit (RAR PDU) replies, a reply to
the preamble corresponding to the on-demand SI request is
different from that in the conventional LTE. In this case, a
MAC RAR may not have a one-to-one correspondence with
a MAC RAR sub-header. The MAC PDU may include only
a MAC RAR sub-header and does not include a correspond-
ing MAC RAR. The MAC RAR sub-header herein includes
a preamble identifier, and when the terminal device detects
that a preamble indication included in a MAC sub-header is
the same as the preamble used when the terminal device
sends the on-demand SI request, the terminal device con-
siders that the on-demand SI request is successfully sent. In
this case, the MAC sub-header is equivalent to an acknowl-
edgment of the on-demand SI request, and in the following,
the on-demand SI sent by the access network device is
received based on a system message-radio network tempo-
rary identifier (SI-RNTT).

[0294] In some embodiments, for different on-demand SI
receiving, different SI-RNTIs may be distinguished.

[0295] In some embodiments, to increase a probability
that an on-demand SI request is successfully sent, the
terminal device may send a plurality of Msgs 1 before
receiving a reply that belongs to the terminal device (that is,
the RAR sub-header). The sending of the plurality of Msgs
1 is the same as that in the foregoing description. Details are
not described herein again.

[0296] After receiving the RAR sub-header that belongs to
the terminal device, the terminal device may know that the
on-demand SI request is already successfully sent, and the
terminal device subsequently receives the on-demand SI
sent by the access network device. The RAR sub-header
includes a preamble identifier, but the specific format
depends on a preamble design in the 5G, and no limitation
is made herein.

[0297] (2) The Msg 3 sends the on-demand SI request.
[0298] FIG. 8 is a schematic diagram of sending an
on-demand SI request based on a Msg 3. In this case, the
following operations are performed.

[0299] Operation 1. The terminal device sends an on-
demand SI request by using the Msg 3, and the Msg 3 may
carry identifier information of the terminal device and an
indication list of a requested system information block
(SIB), where the Msg 3 may carry the identifier information
of the terminal device, and the identifier information of the
terminal device needs to distinguish whether the terminal
device is in different modes, for example,
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[0300] (1) fora terminal device in an idle mode (idle mode
UE), the identifier information of the terminal device may be
a cell-radio network temporary identifier (C-RNTI);

[0301] (2) for a terminal device in an inactive mode
(inactive mode UE), the identifier information of the termi-
nal device may be a resume-like ID; or

[0302] (3) for a terminal device in a connected mode
(connected mode UE), the identifier information of the
terminal device may be a C-RNTI.

[0303] The Msg 3 may carry the indication list of the
requested SIB. The SIB indication manner may be in a
bitmap form or to display the use of system information
block index(s) (SIB index(s)) for indication.

[0304] The bitmap form herein may be understood as a
fixed binary bit, each bit corresponds to one SIB, and 0 or
1 is used to indicate whether the terminal device requests the
corresponding SIB. For example, three binary bits are used
to respectively indicate SIB 1, SIB 2 and SIB 3. 001
represents that the terminal device requests the SIB 3, 101
represents that the terminal device requests the SIB 1 and the
SIB 3, and so on. Details are not described again.

[0305] Operation 2. After completing the sending of the
Msg 3, the terminal device listens to whether the Msg 4 has
acknowledgement indication information that the SI-request
sent in the Msg 3 is successfully received by the access
network device, and the RNTI used by the UE to listen to the
Msg 4 may be any one of the following:

[0306] (1) for the IDLE mode UE, the C-RNTT in the Msg
2 may be used for indication;

[0307] (2) for the inactive mode UE, the C-RNTI stored in
the UE access stratum context (AS context) may be used for
indication; or

[0308] (3) for the connected mode UE, the C-RNTI may
be used for indication.

[0309] In some embodiments, for a terminal device in the
idle mode, after sending a system request message in the
Msg 3, the terminal device uses the C-RNTT and SI-RNTT in
the Msg 2 for listening, and stops listening until the
requested system message is successfully received.

[0310] Insome embodiments, the Msg 4 may alternatively
be used to send SIB(s) sent in the Msg 3, and the access
network device may send the requested SIB(s) through radio
resource control (RRC) signaling.

[0311] In some embodiments, as described above, in dif-
ferent random access scenarios, content in the Msg 3 may be
different. The Msg 3 may introduce a new MAC CE message
to instruct the sending of the on-demand SI. When the access
network device successfully receives the Msg 3, or the
access network device learns of the on-demand SI required
by the terminal device, correspondingly, when the access
network device sends a downlink message to the terminal
device, the downlink message may introduce a new MAC
CE to indicate the on-demand SI required by the terminal
device. In this case, when the terminal device receives the
on-demand SI, the terminal device considers a contention
resolution corresponding to the Msg 4 a success. A differ-
ence between this case and that in the LTE technology lies
in that the LTE considers a contention resolution a success
only after the contention resolution that belongs to a MAC
entity is received.

[0312] Operation 3. When the terminal device does not
successfully receive the SI, the terminal device re-sends the
Msg 1 or the Msg 3, so that the terminal device re-obtains
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the system message SI, that is, re-sends the on-demand SI
request until a maximum times is reached.

[0313] In some embodiments, a maximum times corre-
sponding to the on-demand SI request may be a maximum
times of preamble transmission, or may be a maximum times
of Msg 3 transmission, such as a number of times of a hybrid
automatic repeat request (HARQ) corresponding to the Msg
3

[0314] In addition, a limit on a maximum times of retrans-
mission corresponding to the on-demand SI may be the same
as, or may be different from a limit on a maximum times of
retransmission corresponding to another random access sce-
nario.

[0315] Operation 4. The on-demand SI is sent based on the
Msg 1/Msg 3, and when the SI still cannot be successfully
received after a maximum times of random access is
reached, UE in different states may perform different opera-
tions.

[0316] (1) the IDLE mode UE may enter the connected
mode to receive the on-demand SI, or select another suitable
cell to perform a cell selection; or

[0317] (2) after a limit on a maximum times is reached, the
connected mode UE performs a cell selection and requests
the SI from another suitable cell.

[0318] In some embodiments, when performing the ran-
dom access, the terminal device may learn of the current
serving beam of the terminal device in advance.

[0319] In some embodiments, after the terminal device
enters the connected mode through the random access
process, the terminal device may also learn of the current
serving beam of the terminal device.

[0320] In some embodiments, the terminal device may
determine, based on identifier information of the current
serving beam, the current serving beam of the terminal
device.

[0321] 220. The terminal device measures the current
serving beam, to obtain a first measured value.

[0322] In some embodiments, the terminal device may
obtain the first measured value in a layer 2 combination or
layer 2 filtering manner.

[0323] It should be understood that, because the terminal
device measures the current serving beam, to obtain the first
measured value, the first measured value is a measured value
of the current serving beam.

[0324] 230. Compare the first measured value with a
measurement threshold, to determine whether another beam
needs to be measured.

[0325] In some embodiments, the terminal device com-
pares the first measured value with the measurement thresh-
old, and when the first measured value is less than the preset
measurement threshold, the terminal device determines that
a reference signal of some or all of another one or more
beams other than the current serving beam needs to be
measured.

[0326] Insomeembodiments, if the first measured value is
greater than the measurement threshold, it indicates that the
signal quality of the current serving beam is relatively good,
the current serving beam on which the terminal device is
located does not need to be switched, and the process ends.
[0327] 240. If the first measured value is less than or equal
to the measurement threshold, the terminal device measures
the another beam, to obtain a second measured value.
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[0328] In some embodiments, the terminal device may
obtain the second measured value in a layer 2 combination
or layer 2 filtering manner.

[0329] In some embodiments, the second measured value
is a measured value obtained by measuring a reference
signal of some or all of another one or more beams by the
terminal device, so that the second measured value may be
one value or may be a plurality of values.

[0330] 250. The terminal device sends a measurement
report to the access network device.

[0331] In some embodiments, the measurement report is
configured by the terminal device based on the measurement
report configuration information. How the terminal device
configures the measurement report based on the measure-
ment report configuration information is described in detail
in operation 210, and for brevity, details are not described
herein again.

[0332] 260. The access network device sends a third
message to the terminal device based on the measurement
report configuration information included in the received
measurement report and/or a switching mechanism preset by
the access network device.

[0333] In some embodiments, the third message includes
switching indication information, and the switching indica-
tion information is used to instruct the terminal device to
switch the serving beam.

[0334] In some embodiments, the third message may be a
physical downlink control channel PDCCH message, or a
media access control control element MAC CE message.
[0335] In this embodiment of this disclosure, by introduc-
ing different measurement types, measurement of different
granularities may be implemented, so that the measurement
granularity is more refined and measurement results are
more accurate.

[0336] FIG. 9 is a schematic flowchart of a measurement
method 900 according to an embodiment of this disclosure.
The method 900 is described by using an example in which
a measurement granularity is a beam measurement granu-
larity, but the method is not limited thereto. As shown in
FIG. 9, the method 900 includes the following operations.
[0337] 910. A terminal device receives a first message sent
by an access network device.

[0338] The first message includes measurement type infor-
mation, the measurement type information is used to indi-
cate a first measurement granularity, and the first measure-
ment granularity is a beam measurement granularity.
[0339] It should be understood that, when the first mea-
surement granularity is a beam measurement granularity, the
beam may be one beam, or a beam group formed by a
plurality of beams or a TRP. Therefore, when the first
measurement granularity is a beam measurement granular-
ity, the measurement granularity in this case may actually be
any one of a beam measurement granularity, a beam group
measurement granularity and a TRP measurement granular-
ity.

[0340] In some embodiments, the first message includes
only measurement type information and information related
to a current serving beam.

[0341] In some embodiments, the first message may be
carried by a connection reconfiguration message of radio
resource control (RRC), and sent by the access network
device to the terminal device, or may be carried by another
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RRC signaling and sent by the access network device to the
terminal device. This is not limited in this embodiment of
this disclosure.

[0342] In some embodiments, the first message may be a
physical downlink control channel (PDCCH) message, or a
medium access control control element (MAC CE) message.
[0343] In some embodiments, the first message may fur-
ther include a measurement threshold corresponding to the
first measurement granularity. The measurement threshold
has a same function as the measurement threshold in the
prior art, and is used to be compared with a measured value
of a current serving cell in which the terminal device is
located or a measured value of a current serving beam, to
determine whether another cell or another beam needs to be
measured.

[0344] However, in this embodiment of this disclosure, for
different measurement granularities, the measurement
threshold may be different. For example, when the first
measurement granularity is a cell measurement granularity,
the measurement threshold corresponds to a cell measure-
ment threshold, and when the first measurement granularity
is a beam measurement granularity, the measurement thresh-
old corresponds to a beam measurement threshold. The cell
measurement threshold and the beam measurement thresh-
old may be different, and certainly a case in which the two
values are the same may exist. This is not limited in this
embodiment of this disclosure.

[0345] In some embodiments, the measurement threshold
is a measurement threshold of the current serving cell or the
current serving beam, and a measurement threshold may not
be set for another cell or another beam.

[0346] In some embodiments, the first message may alter-
natively include a beam identifier of the current serving
beam.

[0347] In some embodiments, the first message may fur-
ther include a measurement object, and when the first
measurement granularity is a beam measurement granular-
ity, the measurement object is the current serving beam.
[0348] In other words, the measurement object included in
the first message is a reference signal of the current serving
beam.

[0349] In some embodiments, the reference signal may be
referred to as a beam reference signal (BRS), and the BRS
may be a channel state information-reference signal (CSI-
RS), may be a demodulation reference signal (DM-RS), or
may be a synchronization signal block (SS block), or another
reference signal. This embodiment of this disclosure is not
limited thereto.

[0350] In some embodiments, the terminal device mea-
sures a reference signal of the current serving beam, to
obtain a first measured value.

[0351] In some embodiments, when the first measurement
granularity is a cell measurement granularity, the measure-
ment object is a cell-specific reference signal, including a
reference signal of the current serving cell, and a reference
signal of another cell other than the current serving cell.
[0352] In some embodiments, the first message may fur-
ther include at least one of measurement report configuration
information, a measurement identifier, and measurement
quantity configuration information.

[0353] It should be understood that, the measurement
report configuration information, the measurement identi-
fier, and the measurement quantity configuration informa-
tion are all information related to the current serving beam,
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and the information does not include information related to
another one or more beams other than the current serving
beam.

[0354] In some embodiments, when the first measurement
granularity is a beam measurement granularity, the measure-
ment report configuration information is used to instruct the
terminal device to send a measured value of each of N beams
and/or a combined value of measured values of the N beams
in the measurement report.

[0355] In some embodiments, a quantity of N is config-
ured by the access network device, and N is a positive
integer greater than or equal to 1.

[0356] It should be understood that, the combined value of
measured values of the N beams is a value obtained by the
terminal device in a first preset manner. The first preset
manner may be a plurality of manners in the prior art. For
example, the first preset manner may be performing
weighted summation on the N measured values, to obtain the
combined value, or the first preset manner may be averaging
the N measured values, to obtain the combined value.
[0357] It should be further understood that, the measured
values of the N beams may include the first measured value
and the second measured value, that is, may be the measured
value of the current serving beam, or may be the measured
value of another beam other than the current serving beam.
[0358] In some embodiments, the terminal device may
obtain the measured value in a plurality of manners. For
example, the terminal device may use a layer 2 combination
and/or layer 2 filtering manner. For example, the layer 2 may
be a media access control (MAC) layer, a radio link control
(RLC) layer, or a packet data convergence protocol (PDCP)
layer, to obtain a measured value of a BRS of the current
serving beam and a measured value of a BRS of another
beam other than the current serving beam.

[0359] It should be understood that, the measured values
of the N beams included in the measurement report may be
a result selected by the terminal device. For example, the
terminal device selects measured values of first N beams that
have largest measured values in all beams. Alternatively, the
measured values of the N beams included in the measure-
ment report may be a result selected by the terminal device
based on a first preset condition preconfigured by the access
network device. For example, the first preset condition may
be that a measured value of each of the N beams is greater
than or equal to a first threshold, and the first threshold may
be configured by the access network device.

[0360] In some embodiments, when a quantity of corre-
sponding beams whose measured values are greater than or
equal to a first threshold is greater than N, the measured
values of first N beams in the corresponding beams whose
measured values are greater than or equal to the first
threshold may be selected as content of the measurement
report.

[0361] It should be understood that, when the first mea-
surement granularity is a beam measurement granularity, the
terminal device may report, when reporting a measurement
result to the access network device, a measured value of
each of the selected N beams to the access network device,
so that the access network device determines, based on the
measured value, whether to switch the current serving beam.
In other words, the measurement report configuration infor-
mation instructs the terminal device to send the measured
value of each of the N beams in the measurement report. The
terminal device may alternatively combine the measured
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values of the N beams into a combined value, and then report
the combined value to the access network device. In other
words, the measurement report configuration information
instructs the terminal device to send the combined value of
the measured values of the N beams in the measurement
report. The method in which the terminal device combines
the measured values of the N beams to obtain the combined
value may be any one of a plurality of methods in the prior
art. For example, the method may be performing weighted
summation on the N measured values or averaging the N
measured values. This is not limited in this embodiment of
this disclosure. The terminal device may further simultane-
ously report the measured values of the N beams and the
combined value of the measured values of the N beams to
the access network device. In other words, the measurement
report configuration information may further instruct the
terminal device to send the measured value of each of the N
beams and the combined value of the measured values of the
N beams in the measurement report.

[0362] In some embodiments, when the first measurement
granularity is a beam measurement granularity and the beam
is actually a beam group including a plurality of beams, the
measurement report configuration information may instruct
the terminal device to send, in the measurement report,
measured values of M beams and a measured value of each
beam in the beam group in which the M beams are located.
[0363] In some embodiments, when the measurement
granularity is actually a beam group measurement granular-
ity, the measurement report configuration information may
further instruct the terminal device to send, in the measure-
ment report, the measured values of the M beams and a
combined value of measured values of all beams in the beam
group in which the M beams are located.

[0364] In some embodiments, a quantity of M is config-
ured by the access network device, and M is a positive
integer greater than or equal to 1.

[0365] In some embodiments, the combined value of the
measured values of all the beams in the beam group in which
the M beams are located may be obtained by calculation in
a second preset manner.

[0366] In some embodiments, the second preset manner
may be a plurality of manners in the prior art. For example,
the second preset manner may be performing weighted
summation on the M measured values, to obtain the com-
bined value, or the second preset manner may be averaging
the M measured values, to obtain the combined value.
[0367] For example, a quantity of M configured by the
access network device to the terminal device is three, and
two of the three beams are from a first beam group, and the
other beam is from a second beam group. In this case, the
measurement report reported by the terminal device to the
access network device includes measured values of the three
beams and a measured value of each beam in the first beam
group and the second beam group in which the three beams
are located. Alternatively, the measurement report reported
by the terminal device to the access network device includes
measured values of the three beams, a combined value of
measured values of all beams in the first beam group in
which the three beams are located, and a combined value of
measured values of all beams in the second beam group in
which the three beams are located.

[0368] In some embodiments, when the measurement
granularity is actually a beam group measurement granular-
ity, the measurement report configuration information may
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further instruct the terminal device to send, in the measure-
ment report, the measured values of the M beams and a
measured value of each beam in all beam groups.

[0369] In some embodiments, when the measurement
granularity is actually a beam group measurement granular-
ity, the measurement report configuration information may
further instruct the terminal device to send, in the measure-
ment report, the measured values of the M beams and a
combined value of measured values of all beams in all the
beam groups.

[0370] In some embodiments, the combined value of the
measured values of all the beams in all the beam groups may
be obtained by calculation in a third preset manner.

[0371] Insome embodiments, the third preset manner may
be a plurality of manners in the prior art. For example, the
third preset manner may be performing weighted summation
on the measured values of all beams in beam groups of all
cells, to obtain the combined value, or the third preset
manner may be averaging the measured values of all beams
in beam groups of all cells, to obtain the combined value.

[0372] For example, a quantity of M configured by the
access network device to the terminal device is three, and a
total of four beam groups currently exist. In this case, the
measurement report reported by the terminal device to the
access network device includes measured values of three
beams having largest measured values in the four beam
groups and a measured value of each beam in the currently
existing four beam groups. Alternatively, the measurement
report reported by the terminal device to the access network
device includes measured values of three beams having
largest measured values and a combined value of measured
values of all beams in the current existing four beam groups.
[0373] It should be understood that, the first preset man-
ner, the second preset manner, and the third preset manner
may be a same calculation manner, or may be different
calculation manners. This is not limited in this embodiment
of this disclosure.

[0374] It should be understood that, the beam groups of all
cells are all beam groups in the serving cell in which the
terminal device is located and in another cell other than the
serving cell, that is, beam groups in a serving cell in which
a current serving beam group of the terminal device is
located and beam groups in another cell other than the
current serving cell are included.

[0375] It should be understood that, during measurement
reporting configuration, a quantity of measured values of the
current serving beam group included in the measurement
report sent by the terminal device to the access network
device may be the same as, or may be different from a
quantity of measured values of another beam group. This is
not limited in this embodiment of this disclosure.

[0376] In some embodiments, the measured values of M
beams included in the measurement report may be a result
selected by the terminal device, or may be a result selected
by the terminal device based on a second preset condition
preconfigured by the access network device. For example,
the second preset condition may be that a measured value of
each of the M beams is greater than or equal to a second
threshold, and the second threshold may be configured by
the access network device.

[0377] In some embodiments, the measurement report
configuration information may further include reporting
manner configuration information. The reporting manner
configuration information is used to indicate a manner in
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which the terminal device reports the measurement report to
the access network device. The reporting manner configu-
ration information may include a plurality of reporting
manners such as event trigger reporting, periodical report-
ing, and event-triggered periodical reporting.

[0378] In some embodiments, a measurement identifier
included in the first message is used to indicate a correspon-
dence between the measurement object and the measure-
ment report configuration information, to link the measure-
ment object with the measurement report configuration
information corresponding thereto.

[0379] That is, during measurement reporting, the termi-
nal device evaluates and reports, based on the measurement
identifier, a measured value of the measurement object
corresponding to the measurement report configuration
information in the measurement identifier by using the
corresponding measurement report configuration informa-
tion.

[0380] In addition, the measurement identifier is further
used to uniquely identify measurement reporting of different
air interfaces. That is, the access network device uses the
measurement identifier included in the measurement report
by the terminal device, to determine the cell or beam whose
measurement information is currently reported by the ter-
minal device.

[0381] It should be understood that, a plurality of mea-
surement identifiers may correspond to a plurality of mea-
surement objects and same measurement report configura-
tion information, or a plurality of measurement identifiers
may correspond to one measurement object and a plurality
of pieces of measurement report configuration information.
[0382] In some embodiments, measurement quantity con-
figuration information included in the first message is used
to indicate a related coefficient for layer 3 filtering, including
a related coefficient required for intra-frequency and inter-
frequency measurement. It should be understood that the
related coefficient is used for processing the measurement
value.

[0383] It should be understood that, in the method 900, a
process of interaction between the terminal device and the
access network device is described only by using an
example in which the first measurement granularity is a
beam measurement granularity. However, this embodiment
of this disclosure is not limited thereto. This embodiment of
this disclosure may further include a measurement method
of a cell measurement granularity, a beam group measure-
ment granularity and a TRP measurement granularity.
[0384] In some embodiments, before the terminal device
performs measurement, the terminal device needs to per-
form random access.

[0385] In some embodiments, the terminal device first
needs to perform downlink synchronization, to receive a
broadcast message broadcast by the access network device,
and the broadcast message includes a correspondence
between a downlink beam and a random access resource
configuration.

[0386] In some embodiments, the random access resource
configuration includes a time-frequency resource or pre-
amble division information required for a random access
process.

[0387] In some embodiments, in the random access pro-
cess, the terminal device first sends a preamble sequence,
and the access network device sends a random access
response message RAR on a downlink beam having best

May 21, 2020

signal quality or a downlink beam group having best signal
quality. After the access network device sends the random
access response message, the terminal device needs to know
a downlink beam on which the terminal device receives the
random access response message RAR. In this case, the
terminal device needs to measure the downlink beam based
on the measurement configuration information sent by the
access network device, and determines, based on a measure-
ment result, the downlink beam having best signal quality on
which the terminal device receives the random access
response message RAR, then the terminal device determines
a random access resource by using a correspondence that is
between the downlink beam and the random access resource
configuration and that is included in the received broadcast
message, to complete random access, and enter a connected
mode.

[0388] In some embodiments, after the terminal device
enters the connected mode through the random access
process, the terminal device may learn of the current serving
beam of the terminal device.

[0389] In some embodiments, the terminal device may
determine, based on identifier information of the current
serving beam, the current serving beam of the terminal
device.

[0390] 920. The terminal device measures the current
serving beam, to obtain a first measured value.

[0391] In some embodiments, the terminal device may
obtain the first measured value in a layer 2 combination or
layer 2 filtering manner.

[0392] 930. Compare the first measured value with a
measurement threshold, to determine whether another beam
needs to be measured.

[0393] In some embodiments, the terminal device com-
pares the first measured value with a preset measurement
threshold, and when the first measured value is less than the
preset measurement threshold, the terminal device deter-
mines that a reference signal of some or all of another one
or more beams other than the current serving beam needs to
be measured.

[0394] In some embodiments, when the first measured
value is greater than the measurement threshold, it indicates
that signal quality of the current serving beam is relatively
good, the current serving beam does not need to be switched,
and the process ends.

[0395] 940. Ifthe first measured value is less than or equal
to the measurement threshold, the terminal device sends a
configuration request message to the access network device.
[0396] In some embodiments, the configuration request
message is used to request the access network device for
configuration information of another one or more beams.
[0397] In some embodiments, the configuration request
message may be a physical downlink control channel (PD-
CCH) message, or a media access control control element
(MAC CE) message, or a radio resource control (RRC)
message or an on-demand system information request on-
demand SI request, and the on-demand SI request may be
sent by a random access Msg 1 or Msg 3.

[0398] 950. The access network device sends a second
message to the terminal device.

[0399] In some embodiments, the second message
includes an identifier of one or more beams, and the one or
more beams are other beams other than the current serving
beam.
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[0400] In some embodiments, the second message further
includes other information required when the another one or
more beams other than the current serving beam are mea-
sured.

[0401] In some embodiments, when the access network
device begins to send the first message to the terminal
device, the configuration information of another beam is
also configured, but the configuration information of the
another beam is not sent to the terminal device. In this case,
the access network device may directly send the stored
configuration information of the another beam as the second
message to the terminal device.

[0402] In some embodiments, when the access network
device begins to send the first message to the terminal
device, the configuration information of another beam is not
configured for the terminal device. In this case, the access
network device needs to first configure the configuration
information of the another beam, and send the configuration
information as the second message to the terminal device.
[0403] In some embodiments, the second message may be
a physical downlink control channel (PDCCH) message, or
a medium access control control element (MAC CE) mes-
sage, or a radio resource control (RRC) message.

[0404] 960. The terminal device measures another one or
more beams other than the current serving beam, to obtain
a second measured value.

[0405] Because the second measured value is a value
obtained by measuring another one or more beams by the
terminal device, the second measured value may be one
value, or may be a plurality of values.

[0406] 970. The terminal device sends a measurement
report to the access network device.

[0407] In some embodiments, the measurement report is
configured by the terminal device based on the measurement
report configuration information sent by the access network
device. How the terminal device configures the measure-
ment report based on the measurement report configuration
information is described in detail in operation 910, and for
brevity, details are not described herein again.

[0408] 980. The access network device sends the third
message to the terminal device, to instruct the terminal
device to switch the current serving beam to a target serving
beam.

[0409] In some embodiments, the access network device
may send, based on the measurement report and/or a pre-
stipulated criterion or algorithm, the third message to the
terminal device.

[0410] In some embodiments, the third message includes
switching indication information, and the switching indica-
tion information is used to instruct the terminal device to
switch the current serving beam.

[0411] In some embodiments, the third message may
include a physical downlink control channel PDCCH mes-
sage, a medium access control control element MAC CE
message, or an RRC message.

[0412] In this embodiment of this disclosure, by introduc-
ing different measurement types, measurement of different
granularities may be implemented, so that the measurement
granularity is more refined and measurement results are
more accurate.

[0413] Method embodiments of this disclosure are
described above in detail with reference to FIG. 1 and FIG.
9, and embodiments of the terminal device and embodi-
ments of the access network device of this disclosure are
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described below in detail with reference to FIG. 10 to FIG.
15. It should be understood that, the terminal device embodi-
ments and the access network device embodiments corre-
spond to the method embodiments. For similar descriptions,
refer to the method embodiments.

[0414] FIG. 10 is a schematic block diagram of a terminal
device 1000 according to an embodiment of this disclosure.
As shown in FIG. 10, the terminal device 1000 includes:
[0415] a receiving module 1010, configured to receive a
first message sent by an access network device, where the
first message includes measurement type information, the
measurement type information is used to indicate a first
measurement granularity, and the first measurement granu-
larity is one of a cell measurement granularity or a beam
measurement granularity; and

[0416] an obtaining module 1020, configured to obtain a
measured value of a measurement object corresponding to
the first measurement granularity.

[0417] In this embodiment of this disclosure, by introduc-
ing different measurement types, measurement of different
granularities may be implemented, so that the measurement
granularity is more refined and measurement results are
more accurate.

[0418] In some embodiments, the first message may be a
physical downlink control channel (PDCCH) message or a
medium access control control element (MAC CE) message.
[0419] In some embodiments, the first message may be
carried by a connection reconfiguration message of radio
resource control (RRC), and sent by the access network
device to the terminal device, or may be carried by another
RRC signaling and sent by the access network device to the
terminal device. This is not limited in this embodiment of
this disclosure.

[0420] In some embodiments, the first message may fur-
ther include a measurement threshold corresponding to the
first measurement granularity.

[0421] In some embodiments, when the first measurement
granularity is a cell measurement granularity, the first mes-
sage further includes a cell identifier of the current serving
cell and a cell identifier of another cell other than the current
serving cell. The cell identifier is used to indicate different
cells, so that the terminal device learns of which cell needs
to be measured.

[0422] In some embodiments, when the first measurement
granularity is a beam measurement granularity, the first
message includes a beam identifier of the current serving
beam and a beam identifier of another one or more beams
other than the current serving beam.

[0423] In some embodiments, the beam identifier is used
to identify different beams, and the beam identifier may
further enable the terminal device to learn of information
related to a beam that the terminal device needs to measure,
for example, a carrier frequency or frequency, a measured
bandwidth, and a frequency offset value of the beam that the
terminal device needs to measure, or some other indication
information that may be used to indicate the beam.

[0424] In some embodiments, the first message may fur-
ther include a measurement object.

[0425] When the first measurement granularity is a beam
measurement granularity, the measurement object may be a
reference signal of the current serving beam, or may be a
reference signal of another beam other than the current
serving beam.
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[0426] In some embodiments, the reference signal may be
referred to as a beam reference signal (BRS), and the BRS
may be a channel state information-reference signal (CSI-
RS), may be a demodulation reference signal (DM-RS), or
may be a synchronization signal block (SS block), or another
reference signal. This embodiment of this disclosure is not
limited thereto.

[0427] In some embodiments, a reference signal of the
current serving beam is measured, to obtain a first measured
value; and a reference signal of some or all of another one
or more beams other than the current serving beam is
measured, to obtain a second measured value.

[0428] The second measured value may be one value, or
may be a plurality of values.

[0429] When the first measurement granularity is a cell
measurement granularity, the measurement object may
include a cell reference signal CRS of the current serving
cell, or may include a cell reference signal CRS of another
cell other than the current serving cell.

[0430] In some embodiments, the first message may fur-
ther include at least one of measurement report configuration
information, a measurement identifier, and measurement
quantity configuration information.

[0431] In some embodiments, when the first measurement
granularity is a beam measurement granularity, the measure-
ment report configuration information is used to instruct the
terminal device to send a measured value of each of N beams
and/or a combined value of measured values of the N beams
in the measurement report.

[0432] In some embodiments, a quantity of N is config-
ured by the access network device, and N is a positive
integer greater than or equal to 1.

[0433] It should be understood that, the combined value of
measured values of the N beams is a value obtained by the
terminal device in a first preset manner. The first preset
manner may be a plurality of manners in the prior art. For
example, the first preset manner may be performing
weighted summation on the N measured values, to obtain the
combined value, or the first preset manner may be averaging
the N measured values, to obtain the combined value.
[0434] It should be further understood that, the measured
values of the N beams may include the first measured value
and the second measured value, that is, may be the measured
value of the current serving beam, or may be the measured
value of another beam other than the current serving beam.
[0435] In some embodiments, the terminal device may
obtain the measured value in a plurality of manners. For
example, the terminal device may use a layer 2 combination
and/or layer 2 filtering manner. For example, the layer 2 may
be a media access control (MAC) layer, a radio link control
(RLC) layer, or a packet data convergence protocol (PDCP)
layer, to obtain a measured value of a BRS of the current
serving beam and a measured value of a BRS of another
beam other than the current serving beam.

[0436] It should be understood that, the measured values
of the N beams included in the measurement report may be
a result selected by the terminal device. For example, the
terminal device selects measured values of first N beams that
have largest measured values in all beams. Alternatively, the
measured values of the N beams included in the measure-
ment report may be a result selected by the terminal device
based on a first preset condition preconfigured by the access
network device. For example, the first preset condition may
be that a measured value of each of the N beams is greater
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than or equal to a first threshold, and the first threshold may
be configured by the access network device.

[0437] In some embodiments, when a quantity of corre-
sponding beams whose measured values are greater than or
equal to a first threshold is greater than N, the measured
values of first N beams in the corresponding beams whose
measured values are greater than or equal to the first
threshold may be selected as content of the measurement
report.

[0438] It should be understood that, when the first mea-
surement granularity is a beam measurement granularity, the
terminal device may report, when reporting a measurement
result to the access network device, a measured value of
each of the selected N beams to the access network device,
so that the access network device determines, based on the
measured value, whether to switch the current serving beam.
In other words, the measurement report configuration infor-
mation instructs the terminal device to send the measured
value of each of the N beams in the measurement report. The
terminal device may alternatively combine the measured
values of the N beams into a combined value, and then report
the combined value to the access network device. In other
words, the measurement report configuration information
instructs the terminal device to send the combined value of
the measured values of the N beams in the measurement
report. The method in which the terminal device combines
the measured values of the N beams to obtain the combined
value may be any one of a plurality of methods in the prior
art. For example, the method may be performing weighted
summation on the N measured values or averaging the N
measured values. This is not limited in this embodiment of
this disclosure. The terminal device may further simultane-
ously report the measured values of the N beams and the
combined value of the measured values of the N beams to
the access network device. In other words, the measurement
report configuration information may further instruct the
terminal device to send the measured value of each of the N
beams and the combined value of the measured values of the
N beams in the measurement report.

[0439] In some embodiments, when the first measurement
granularity is a beam measurement granularity and the beam
is actually a beam group including a plurality of beams, the
measurement report configuration information may instruct
the terminal device to send, in the measurement report,
measured values of M beams and a measured value of each
beam in the beam group in which the M beams are located.
[0440] In some embodiments, when the measurement
granularity is actually a beam group measurement granular-
ity, the measurement report configuration information may
further instruct the terminal device to send, in the measure-
ment report, the measured values of the M beams and a
combined value of measured values of all beams in the beam
group in which the M beams are located.

[0441] In some embodiments, a quantity of M is config-
ured by the access network device, and M is a positive
integer greater than or equal to 1.

[0442] In some embodiments, the combined value of the
measured values of all the beams in the beam group in which
the M beams are located may be obtained by calculation in
a second preset manner.

[0443] In some embodiments, the second preset manner
may be a plurality of manners in the prior art. For example,
the second preset manner may be performing weighted
summation on the M measured values, to obtain the com-
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bined value, or the second preset manner may be averaging
the M measured values, to obtain the combined value.
[0444] For example, a quantity of M configured by the
access network device to the terminal device is three, and
two of the three beams are from a first beam group, and the
other beam is from a second beam group. In this case, the
measurement report reported by the terminal device to the
access network device includes measured values of the three
beams and a measured value of each beam in the first beam
group and the second beam group in which the three beams
are located. Alternatively, the measurement report reported
by the terminal device to the access network device includes
measured values of the three beams, a combined value of
measured values of all beams in the first beam group in
which the three beams are located, and a combined value of
measured values of all beams in the second beam group in
which the three beams are located.

[0445] In some embodiments, when the measurement
granularity is actually a beam group measurement granular-
ity, the measurement report configuration information may
further instruct the terminal device to send, in the measure-
ment report, the measured values of the M beams and a
measured value of each beam in all beam groups.

[0446] In some embodiments, when the measurement
granularity is actually a beam group measurement granular-
ity, the measurement report configuration information may
further instruct the terminal device to send, in the measure-
ment report, the measured values of the M beams and a
combined value of measured values of all beams in all the
beam groups.

[0447] In some embodiments, the combined value of the
measured values of all the beams in all the beam groups may
be obtained by calculation in a third preset manner.

[0448] In some embodiments, the third preset manner may
be a plurality of manners in the prior art. For example, the
third preset manner may be performing weighted summation
on the measured values of all beams in beam groups of all
cells, to obtain the combined value, or the third preset
manner may be averaging the measured values of all beams
in beam groups of all cells, to obtain the combined value.
[0449] For example, a quantity of M configured by the
access network device to the terminal device is three, and a
total of four beam groups currently exist. In this case, the
measurement report reported by the terminal device to the
access network device includes measured values of three
beams having largest measured values in the four beam
groups and a measured value of each beam in the currently
existing four beam groups. Alternatively, the measurement
report reported by the terminal device to the access network
device includes measured values of three beams having
largest measured values and a combined value of measured
values of all beams in the current existing four beam groups.
[0450] It should be understood that, the first preset man-
ner, the second preset manner, and the third preset manner
may be a same calculation manner, or may be different
calculation manners. This is not limited in this embodiment
of this disclosure.

[0451] It should be understood that, the beam groups of all
cells are all beam groups in the serving cell in which the
terminal device is located and in another cell other than the
serving cell, that is, beam groups in a serving cell in which
a current serving beam group of the terminal device is
located and beam groups in another cell other than the
current serving cell are included.
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[0452] It should be understood that, during measurement
reporting configuration, a quantity of measured values of the
current serving beam group included in the measurement
report sent by the terminal device to the access network
device may be the same as, or may be different from a
quantity of measured values of another beam group. This is
not limited in this embodiment of this disclosure.

[0453] In some embodiments, the measured values of M
beams included in the measurement report may be a result
selected by the terminal device, or may be a result selected
by the terminal device based on a second preset condition
preconfigured by the access network device. For example,
the second preset condition may be that a measured value of
each of the M beams is greater than or equal to a second
threshold, and the second threshold may be configured by
the access network device.

[0454] In some embodiments, the measurement report
configuration information may further include reporting
manner configuration information. The reporting manner
configuration information is used to indicate a manner in
which the terminal device reports the measurement report to
the access network device. The reporting manner configu-
ration information may include a plurality of reporting
manners such as event trigger reporting, periodical report-
ing, and event-triggered periodical reporting.

[0455] In some embodiments, a measurement identifier
included in the first message is used to indicate a correspon-
dence between the measurement object and the measure-
ment report configuration information, to link the measure-
ment object with the measurement report configuration
information corresponding thereto.

[0456] That is, during measurement reporting, the termi-
nal device evaluates and reports, based on the measurement
identifier, a measured value of the measurement object
corresponding to the measurement report configuration
information in the measurement identifier by using the
corresponding measurement report configuration informa-
tion.

[0457] In addition, the measurement identifier is further
used to uniquely identify measurement reporting of different
air interfaces. That is, the access network device uses the
measurement identifier included in the measurement report
by the terminal device, to determine the cell or beam whose
measurement information is currently reported by the ter-
minal device.

[0458] It should be understood that, a plurality of mea-
surement identifiers may correspond to a plurality of mea-
surement objects and same measurement report configura-
tion information, or a plurality of measurement identifiers
may correspond to one measurement object and a plurality
of pieces of measurement report configuration information.

[0459] In some embodiments, measurement quantity con-
figuration information included in the first message is used
to indicate a related coefficient for layer 3 filtering, including
a related coefficient required for intra-frequency and inter-
frequency measurement. It should be understood that the
related coefficient is used for processing the measurement
value.

[0460] It should be understood that, when the first mea-
surement granularity is a cell measurement granularity, the
measurement report configuration information, the measure-
ment identifier, and the measurement quantity information
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that are included in the first message share a same function
with those in the prior art. For brevity, details are not
described herein again.

[0461] In some embodiments, when the first measurement
granularity is a beam measurement granularity, the first
message may include information related to another one or
more beams other than the current serving beam, for
example, a beam identifier of the another one or more beams
and other information. In this case, the obtaining module
1020 is specifically configured to: measure a reference
signal of the current serving beam, to obtain a first measured
value of the current serving beam; and measure a reference
signal of some or all of the one or more beams if the first
measured value is less than or equal to the measurement
threshold, to obtain the second measured value.

[0462] In this case, because the first message includes not
only information related to the current serving beam, but
also information related to another beam other than the
current serving beam, after determining that the first mea-
sured value is less than the measurement threshold, the
terminal device may directly measure, based on the infor-
mation related to the another beam configured by the access
network device, the another beam, to obtain the second
measured value.

[0463] In some embodiments, as shown in FIG. 11, the
terminal device 1000 further includes a sending module
1030. The sending module 1030 is configured to send a
configuration request message to the access network device
if the first measured value is less than or equal to the
measurement threshold, where the configuration request
message is used to request the access network device to send
information about another beam other than the current
serving beam.

[0464] In some embodiments, the configuration request
message may be a physical downlink control channel (PD-
CCH) message, or a medium access control control element
(MAC CE) message, or a radio resource control (RRC)
message or an on-demand system information request on-
demand SI request, and the on-demand SI request may be
sent by a random access Msg 1 or Msg 3.

[0465] The terminal device sends the configuration
request message to the access network device if the first
message includes only the information related to the current
serving beam, and does not include the information related
to the another beam other than the current serving beam.
[0466] In this case, the receiving module 1010 is further
configured to receive a second message sent by the access
network device, where the second message includes a beam
identifier of one or more beams other than the current
serving beam.

[0467] The obtaining module 1020 is further configured to
measure a reference signal of some or all of the one or more
beams, to obtain the second measured value.

[0468] In some embodiments, the second message is a
physical downlink control channel PDCCH message, a
media access control control element MAC CE message, or
a radio resource control RRC message.

[0469] In some embodiments, the sending module 1030 is
further configured to send a measurement report to the
access network device, where the measurement report
includes N measured values and/or a combined value of N
measured values.

[0470] The combined value of the N measured values is
determined in a first preset manner.
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[0471] Insome embodiments, a quantity of N is a positive
integer greater than or equal to 1, and the quantity of N is
configured by the access network device.

[0472] In some embodiments, when the beam in the beam
measurement granularity is a plurality of beams, that is, the
actual measurement granularity is a beam group measure-
ment granularity, the measurement report includes measured
values of M beams and/or a measured value of each beam in
the beam group in which the M beams are located.

[0473] In some embodiments, when the actual measure-
ment granularity is a beam group measurement granularity,
the measurement report may further include the measured
values of the M beams and/or a combined value of measured
values of all beams in the beam group in which the M beams
are located.

[0474] The combined value of the measured values of all
the beams in the beam group in which the M beams are
located may be determined in a second preset manner.

[0475] In some embodiments, when the actual measure-
ment granularity is a beam group measurement granularity,
the measurement report may further include the measured
values of the M beams and/or a measured value of each
beam in all beam groups.

[0476] In some embodiments, when the actual measure-
ment granularity is a beam group measurement granularity,
the measurement report may further include the measured
values of the M beams and/or a combined value of measured
values of all beams in all the beam groups.

[0477] The combined value of the measured values of all
the beams in the all the beam groups may be determined in
a third preset manner.

[0478] It should be understood that, the first preset man-
ner, the second preset manner, and the third preset manner
may be a same calculation manner, or may be different
calculation manners. This is not limited in this embodiment
of this disclosure.

[0479] In some embodiments, the receiving module 1010
is further configured to receive a third message sent by the
access network device, where the third message includes
switching indication information, to instruct the terminal
device to switch the current serving cell or the current
serving beam to a target cell or a target beam indicated by
the switching indication information.

[0480] In some embodiments, the third message may be a
PDCCH message, a MAC CE message or an RRC message.

[0481] It should be understood that, the terminal device
1000 in this embodiment of this disclosure may correspond
to the terminal device in the embodiments of this disclosure,
and the foregoing and other operations and/or functions of
modules in the terminal device 1000 separately implement
corresponding procedures of the foregoing methods shown
in FIG. 1 to FIG. 9. For brevity, details are not described
herein again.

[0482] FIG. 12 is a schematic structural diagram of a
terminal device 1200 according to an embodiment of this
disclosure. As shown in FIG. 12, the terminal device 1200
includes a memory 1210 and a processor 1220. The memory
1210 and the processor 1220 communicate with each other,
and transmit a control and/or data signal through an internal
connection channel.

[0483]
code.

The memory 1210 is configured to store program
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[0484] The processor 1220 is configured to invoke the
program code to implement the methods in the foregoing
embodiments of this disclosure.

[0485] Inthis embodiment of this disclosure, the processor
1220 may be a central processing unit (CPU), a network
processor (NP), or a combination of a CPU and an NP. The
processor may further include a hardware chip. The fore-
going hardware chip may be a disclosure-specific integrated
circuit (ASIC), a programmable logic device (PLD), or a
combination thereof.

[0486] An embodiment of this disclosure provides a com-
puter-readable medium, configured to store computer pro-
gram code, and the computer program includes an instruc-
tion configured to perform the measurement method in the
embodiments of this disclosure in FIG. 1 to FIG. 9. The
readable medium may be a read-only memory (ROM) or a
random access memory (RAM). This is not limited in this
embodiment of this disclosure.

[0487] It should be understood that, the terminal device
1200 in this embodiment of this disclosure may correspond
to the terminal device in the embodiments of this disclosure,
and the foregoing and other operations and/or functions of
modules in the terminal device 1200 separately implement
corresponding procedures of the foregoing methods shown
in FIG. 1 to FIG. 9. For brevity, details are not described
herein again.

[0488] FIG. 13 is a schematic structural diagram of an
access network device 1300 according to an embodiment of
this disclosure. As shown in FIG. 13, the access network
device 1300 includes:

[0489] a determining module 1310, configured to deter-
mine a first measurement granularity as a cell measurement
granularity or a beam measurement granularity; and
[0490] a sending module 1320, configured to send a first
message to a terminal device, where the first message
includes measurement type information, and the measure-
ment type information is used to indicate the first measure-
ment granularity.

[0491] In this embodiment of this disclosure, by introduc-
ing different measurement types, measurement of different
granularities may be implemented, so that the measurement
granularity is more refined and measurement results are
more accurate.

[0492] It should be understood that, when the measure-
ment granularity is a beam measurement granularity, the
beam may be one beam, or a beam group formed by a
plurality of beams or a transmission reception point (trans-
mission reception point, TRP). Therefore, when the first
measurement granularity is a beam measurement granular-
ity, the measurement granularity in this case may actually be
one of a beam measurement granularity, a beam group
measurement granularity and a TRP measurement granular-
ity.

[0493] In some embodiments, the first message may be a
physical downlink control channel (PDCCH) message or a
medium access control control element (MAC CE) message.
[0494] In some embodiments, the first message may be
carried by a connection reconfiguration message of radio
resource control (RRC), and sent by the access network
device to the terminal device, or may be carried by another
RRC signaling and sent by the access network device to the
terminal device. This is not limited in this embodiment of
this disclosure.
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[0495] In some embodiments, the first message further
includes a measurement threshold corresponding to the first
measurement granularity.

[0496] In some embodiments, when the first measurement
granularity is a beam measurement granularity, the first
message further includes an identifier of one or more beams,
where the one or more beams are other beams other than the
current serving beam, and the beam identifiers are used to
indicate different beams, so that the terminal device may
know which beam needs to be measured.

[0497] It should be understood that the first message may
alternatively include an identifier of the current serving
beam.

[0498] In some embodiments, when the first measurement
granularity is a cell measurement granularity, the first mes-
sage includes a cell identifier of the current serving cell and
a cell identifier of another cell other than the current serving
cell. The cell identifier is used to indicate different cells, so
that the terminal device learns of which cell needs to be
measured.

[0499] In some embodiments, the first message may fur-
ther include at least one of measurement report configuration
information, a measurement identifier, and measurement
quantity configuration information.

[0500] In some embodiments, when the first measurement
granularity is a beam measurement granularity, the measure-
ment report configuration information is used to instruct the
terminal device to send a measured value of each of N beams
and/or a combined value of measured values of the N beams
in the measurement report.

[0501] In some embodiments, a quantity of N is config-
ured by the access network device, and N is a positive
integer greater than or equal to 1.

[0502] It should be understood that, the combined value of
measured values of the N beams is a value obtained by the
terminal device in a first preset manner. The first preset
manner may be a plurality of manners in the prior art. For
example, the first preset manner may be performing
weighted summation on the N measured values, to obtain the
combined value, or the first preset manner may be averaging
the N measured values, to obtain the combined value.
[0503] It should be further understood that, the measured
values of the N beams may include the first measured value
and the second measured value, that is, may be the measured
value of the current serving beam, or may be the measured
value of another beam other than the current serving beam.
[0504] In some embodiments, the terminal device may
obtain the measured value in a plurality of manners. For
example, the terminal device may use a layer 2 combination
and/or layer 2 filtering manner. For example, the layer 2 may
be a media access control (MAC) layer, a radio link control
(RLC) layer, or a packet data convergence protocol (PDCP)
layer, to obtain a measured value of a BRS of the current
serving beam and a measured value of a BRS of another
beam other than the current serving beam.

[0505] It should be understood that, the measured values
of the N beams included in the measurement report may be
a result selected by the terminal device. For example, the
terminal device selects measured values of first N beams that
have largest measured values in all beams. Alternatively, the
measured values of the N beams included in the measure-
ment report may be a result selected by the terminal device
based on a first preset condition preconfigured by the access
network device. For example, the first preset condition may
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be that a measured value of each of the N beams is greater
than or equal to a first threshold, and the first threshold may
be configured by the access network device.

[0506] In some embodiments, when a quantity of corre-
sponding beams whose measured values are greater than or
equal to a first threshold is greater than N, the measured
values of first N beams in the corresponding beams whose
measured values are greater than or equal to the first
threshold may be selected as content of the measurement
report.

[0507] It should be understood that, when the first mea-
surement granularity is a beam measurement granularity, the
terminal device may report, when reporting a measurement
result to the access network device, a measured value of
each of the selected N beams to the access network device,
so that the access network device determines, based on the
measured value, whether to switch the current serving beam.
In other words, the measurement report configuration infor-
mation instructs the terminal device to send the measured
value of each of the N beams in the measurement report. The
terminal device may alternatively combine the measured
values of the N beams into a combined value, and then report
the combined value to the access network device. In other
words, the measurement report configuration information
instructs the terminal device to send the combined value of
the measured values of the N beams in the measurement
report. The method in which the terminal device combines
the measured values of the N beams to obtain the combined
value may be any one of a plurality of methods in the prior
art. For example, the method may be performing weighted
summation on the N measured values or averaging the N
measured values. This is not limited in this embodiment of
this disclosure. The terminal device may further simultane-
ously report the measured values of the N beams and the
combined value of the measured values of the N beams to
the access network device. In other words, the measurement
report configuration information may further instruct the
terminal device to send the measured value of each of the N
beams and the combined value of the measured values of the
N beams in the measurement report.

[0508] In some embodiments, when the first measurement
granularity is a beam measurement granularity and the beam
is actually a beam group including a plurality of beams, the
measurement report configuration information may instruct
the terminal device to send, in the measurement report,
measured values of M beams and a measured value of each
beam in the beam group in which the M beams are located.
[0509] In some embodiments, when the measurement
granularity is actually a beam group measurement granular-
ity, the measurement report configuration information may
further instruct the terminal device to send, in the measure-
ment report, the measured values of the M beams and a
combined value of measured values of all beams in the beam
group in which the M beams are located.

[0510] In some embodiments, a quantity of M is config-
ured by the access network device, and M is a positive
integer greater than or equal to 1.

[0511] In some embodiments, the combined value of the
measured values of all the beams in the beam group in which
the M beams are located may be obtained by calculation in
a second preset manner.

[0512] In some embodiments, the second preset manner
may be a plurality of manners in the prior art. For example,
the second preset manner may be performing weighted
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summation on the M measured values, to obtain the com-
bined value, or the second preset manner may be averaging
the M measured values, to obtain the combined value.

[0513] For example, a quantity of M configured by the
access network device to the terminal device is three, and
two of the three beams are from a first beam group, and the
other beam is from a second beam group. In this case, the
measurement report reported by the terminal device to the
access network device includes measured values of the three
beams and a measured value of each beam in the first beam
group and the second beam group in which the three beams
are located. Alternatively, the measurement report reported
by the terminal device to the access network device includes
measured values of the three beams, a combined value of
measured values of all beams in the first beam group in
which the three beams are located, and a combined value of
measured values of all beams in the second beam group in
which the three beams are located.

[0514] In some embodiments, when the measurement
granularity is actually a beam group measurement granular-
ity, the measurement report configuration information may
further instruct the terminal device to send, in the measure-
ment report, the measured values of the M beams and a
measured value of each beam in all beam groups.

[0515] In some embodiments, when the measurement
granularity is actually a beam group measurement granular-
ity, the measurement report configuration information may
further instruct the terminal device to send, in the measure-
ment report, the measured values of the M beams and a
combined value of measured values of all beams in all the
beam groups.

[0516] In some embodiments, the combined value of the
measured values of all the beams in all the beam groups may
be obtained by calculation in a third preset manner.

[0517] Insome embodiments, the third preset manner may
be a plurality of manners in the prior art. For example, the
third preset manner may be performing weighted summation
on the measured values of all beams in beam groups of all
cells, to obtain the combined value, or the third preset
manner may be averaging the measured values of all beams
in beam groups of all cells, to obtain the combined value.

[0518] For example, a quantity of M configured by the
access network device to the terminal device is three, and a
total of four beam groups currently exist. In this case, the
measurement report reported by the terminal device to the
access network device includes measured values of three
beams having largest measured values in the four beam
groups and a measured value of each beam in the currently
existing four beam groups. Alternatively, the measurement
report reported by the terminal device to the access network
device includes measured values of three beams having
largest measured values and a combined value of measured
values of all beams in the current existing four beam groups.
[0519] It should be understood that, the first preset man-
ner, the second preset manner, and the third preset manner
may be a same calculation manner, or may be different
calculation manners. This is not limited in this embodiment
of this disclosure.

[0520] It should be understood that, the beam groups of all
cells are all beam groups in a serving cell in which the
terminal device is located and in another cell other than the
serving cell, that is, beam groups in a serving cell in which
a current serving beam group of the terminal device is
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located and beam groups in another cell other than the
current serving cell are included.

[0521] It should be understood that, during measurement
reporting configuration, a quantity of measured values of the
current serving beam group included in the measurement
report sent by the terminal device to the access network
device may be the same as, or may be different from a
quantity of measured values of another beam group. This is
not limited in this embodiment of this disclosure.

[0522] In some embodiments, the measured values of M
beams included in the measurement report may be a result
selected by the terminal device, or may be a result selected
by the terminal device based on a second preset condition
preconfigured by the access network device. For example,
the second preset condition may be that a measured value of
each of the M beams is greater than or equal to a second
threshold, and the second threshold may be configured by
the access network device.

[0523] In some embodiments, the measurement report
configuration information may further include reporting
manner configuration information. The reporting manner
configuration information is used to indicate a manner in
which the terminal device reports the measurement report to
the access network device. The reporting manner configu-
ration information may include a plurality of reporting
manners such as event trigger reporting, periodical report-
ing, and event-triggered periodical reporting.

[0524] In some embodiments, a measurement identifier
included in the first message is used to indicate a correspon-
dence between the measurement object and the measure-
ment report configuration information, to link the measure-
ment object with the measurement report configuration
information corresponding thereto.

[0525] That is, during measurement reporting, the termi-
nal device evaluates and reports, based on the measurement
identifier, a measured value of the measurement object
corresponding to the measurement report configuration
information in the measurement identifier by using the
corresponding measurement report configuration informa-
tion.

[0526] In addition, the measurement identifier is further
used to uniquely identify measurement reporting of different
air interfaces. That is, the access network device uses the
measurement identifier included in the measurement report
by the terminal device, to determine the cell or beam whose
measurement information is currently reported by the ter-
minal device.

[0527] It should be understood that, a plurality of mea-
surement identifiers may correspond to a plurality of mea-
surement objects and same measurement report configura-
tion information, or a plurality of measurement identifiers
may correspond to one measurement object and a plurality
of pieces of measurement report configuration information.
[0528] In some embodiments, measurement quantity con-
figuration information included in the first message is used
to indicate a related coefficient for layer 3 filtering, including
a related coefficient required for intra-frequency and inter-
frequency measurement. It should be understood that the
related coefficient is used for processing the measurement
value.

[0529] It should be understood that, when the first mea-
surement granularity is a cell measurement granularity, the
measurement report configuration information, the measure-
ment identifier, and the measurement quantity information
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that are included in the first message share a same function
with those in the prior art. For brevity, details are not
described herein again.

[0530] In some embodiments, as shown in FIG. 14, the
access network device 1300 further includes:

[0531] a receiving module 1330, configured to receive a
configuration request message sent by a terminal device,
where the configuration request message is used to request
an access network device to send information about another
beam other than a current serving beam.

[0532] In some embodiments, the configuration request
message may be a physical downlink control channel (PD-
CCH) message, or a medium access control control element
(MAC CE) message, or a radio resource control (RRC)
message or an on-demand system information request on-
demand SI request, and the on-demand SI request may be
sent by a random access Msg 1 or Msg 3.

[0533] In some embodiments, the sending module 1320 is
further configured to send a second message to the terminal
device, where the second message includes an identifier of
one or more beams, and the one or more beams are other
beams other than the current serving beam.

[0534] In this case, the first message sent by the access
network device 1300 to the terminal device does not include
information related to another beam other than the current
serving beam. Therefore, the access network device 1300
needs to receive the configuration request message sent by
the terminal device.

[0535] In some embodiments, the second message is a
physical downlink control channel PDCCH message, a
media access control control element MAC CE message, or
a radio resource control RRC message.

[0536] In some embodiments, the sending module 1320 is
further configured to send a third message to the terminal
device, where the third message includes switching indica-
tion information, to instruct the terminal device to switch the
current serving cell or the current serving beam to a target
cell or a target beam indicated by the switching indication
information.

[0537] In some embodiments, the third message may be a
PDCCH message, a MAC CE message or an RRC message.
[0538] It should be understood that, the access network
device 1300 in this embodiment of this disclosure may
correspond to the access network device in the embodiments
of this disclosure, and the foregoing and other operations
and/or functions of modules in the access network device
1300 separately implement corresponding procedures of the
foregoing methods shown in FIG. 1 to FIG. 9. For brevity,
details are not described herein again.

[0539] FIG. 15 is a schematic structural diagram of an
access network device 1500 according to an embodiment of
this disclosure. As shown in FIG. 15, the access network
device 1500 includes a memory 1510 and a processor 1520.
The memory 1510 and the processor 1520 communicate
with each other, and transmit a control and/or data signal
through an internal connection channel.

[0540] The memory 1510 is configured to store program
code.
[0541] The processor 1520 is configured to invoke the

program code to implement the methods in the foregoing
embodiments of this disclosure.

[0542] Inthis embodiment of this disclosure, the processor
1520 may be a central processing unit (CPU), a network
processor (NP), or a combination of a CPU and an NP. The
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processor may further include a hardware chip. The hard-
ware chip may be an disclosure-specific integrated circuit
(ASIC), a programmable logic device (PLD), or a combi-
nation thereof.

[0543] An embodiment of this disclosure provides a com-
puter-readable medium, configured to store computer pro-
gram code, and the computer program includes an instruc-
tion configured to perform the measurement method in the
embodiments of this disclosure in FIG. 1 to FIG. 9. The
readable medium may be a read-only memory (ROM) or a
random access memory (RAM). This is not limited in this
embodiment of this disclosure.

[0544] It should be understood that, the access network
device 1500 in this embodiment of this disclosure may
correspond to the access network device in the embodiments
of this disclosure, and the foregoing and other operations
and/or functions of modules in the access network device
1500 separately implement corresponding procedures of the
foregoing methods shown in FIG. 1 to FIG. 9. For brevity,
details are not described herein again.

[0545] An embodiment of this disclosure further provides
a system chip. The system chip includes an input/output
interface, at least one processor, at least one memory, and a
bus. The at least one memory is configured to store an
instruction, and the at least one processor is configured to
invoke the instruction in the at least one memory, to perform
operations of the methods according to the foregoing
aspects.

[0546] It should be understood that, the term “and/or” in
this specification describes only an association relationship
between associated objects and represents that three rela-
tionships may exist. For example, A and/or B may represent
the following three cases: Only A exists, both A and B exist,
and only B exists. In addition, the character “I” in this
specification generally indicates an “or” relationship
between the associated objects.

[0547] A person of ordinary skill in the art may be aware
that, in combination with the examples described in the
embodiments disclosed in this specification, units and algo-
rithm operations may be implemented by using electronic
hardware or a combination of computer software and elec-
tronic hardware. Whether the functions are performed by
using hardware or software depends on particular disclo-
sures and design constraint conditions of the technical
solutions. A person skilled in the art may use different
methods to implement the described functions for the par-
ticular disclosures, but it should not be considered that the
embodiment goes beyond the scope of this disclosure.
[0548] It may be clearly understood by a person skilled in
the art that, for the purpose of convenient and brief descrip-
tion, for a specific working process of the foregoing system,
apparatus, and unit, refer to a corresponding process in the
foregoing method embodiments. Details are not described
herein again.

[0549] In the several embodiments provided in this dis-
closure, it should be understood that the disclosed system,
apparatus, and method may be implemented in other man-
ners. For example, the described apparatus embodiment is
merely an example. For example, the unit division is merely
logical function division and may be other division in some
embodiments. For example, a plurality of units or compo-
nents may be combined or integrated into another system, or
some features may be ignored or not performed. In addition,
the displayed or discussed mutual couplings or direct cou-
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plings or communications connections may be implemented
through some interfaces. The indirect couplings or commu-
nications connections between the apparatuses or units may
be implemented in electrical, mechanical, or other forms.
[0550] The units described as separate parts may or may
not be physically separate, and parts displayed as units may
or may not be physical units, that is, may be located in one
position, or may be distributed on a plurality of network
units. Some or all of the units may be selected based on
actual requirements to achieve the objectives of the solutions
of the embodiments.

[0551] In addition, function units in the embodiments of
this disclosure 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.

[0552] All or some of the foregoing embodiments may be
implemented by using software, hardware, firmware, or any
combination thereof. When software is used to implement
the embodiments, the embodiments may be implemented
completely or partially in a form of a computer program
product. The computer program product includes one or
more computer instructions. When the computer program
instructions are loaded and executed on the computer, the
procedures or functions according to the embodiments of
this disclosure are all or partially generated. The computer
may be a general-purpose computer, a special-purpose com-
puter, a computer network, or another programmable appa-
ratus. The computer instructions may be stored in a com-
puter-readable storage medium or may be transmitted from
a computer-readable storage medium to another computer-
readable storage medium. For example, the computer
instructions may be transmitted from a website, computer,
server, or data center to another website, computer, server, or
data center in a wired (for example, a coaxial cable, an
optical fiber, or a digital subscriber line (DSL)) or wireless
(for example, infrared, radio, or microwave) manner. The
computer-readable storage medium may be any usable
medium accessible by the computer, or a data storage
device, such as a server or a data center, integrating one or
more usable media. The usable medium may be a magnetic
medium (for example, a floppy disk, a hard disk, or a
magnetic tape), an optical medium (for example, a DVD), a
semiconductor medium (for example, a solid-state drive
(Solid State Disk, SSD)), or the like.

[0553] The foregoing descriptions are merely example
embodiments of this disclosure, but are not intended to limit
the protection scope of this disclosure. Any variation or
replacement readily figured out by a person skilled in the art
within the technical scope disclosed in this disclosure shall
fall within the protection scope of this disclosure. Therefore,
the protection scope of this disclosure shall be subject to the
protection scope of the claims.

What is claimed is:

1. A measurement method comprising:

receiving a first message sent by an access network
device, wherein the first message comprises measure-
ment type information, the measurement type informa-
tion is used to indicate a first measurement granularity,
and the first measurement granularity is one of a cell
measurement granularity or a beam measurement
granularity; and

obtaining a measured value of a measurement object
corresponding to the first measurement granularity.
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2. The method according to claim 1, wherein the first
message further comprises a measurement threshold corre-
sponding to the first measurement granularity.

3. The method according to claim 1, wherein the first
measurement granularity is a beam measurement granular-
ity, the first message further comprises a beam identifier of
one or more beams, the measurement object comprises a
current serving beam and some or all of the one or more
beams, and the measured value comprises a first measured
value and a second measured value; and

obtaining the measured value of the measurement object

corresponding to the first measurement granularity
comprises:

measuring a reference signal of the current serving beam,

to obtain the first measured value of the current serving
beam; and

measuring a reference signal of some or all of the one or

more beams if the first measured value is less than or
equal to the measurement threshold, to obtain the
second measured value.

4. The method according to claim 2, wherein the first
measurement granularity is a beam measurement granular-
ity, the measurement object comprises a current serving
beam, and the measured value comprises a first measured
value; and

obtaining the measured value of the measurement object

corresponding to the first measurement granularity
comprises:

measuring a reference signal of the current serving beam,

to obtain the first measured value of the current serving
beam.

5. The method according to claim 1, wherein after the
obtaining the measured value of the measurement object
corresponding to the first measurement granularity, the
method further comprises:

sending the measurement report to the access network

device, wherein

the measurement report comprises the measured value of

each of N beams; or

the measurement report comprises the combined value,

and the combined value is of the measured values of the
N beams; and

the measured value of each of the N beams is greater than

or equal to a first threshold.

6. The method according to claim 3, wherein the reference
signal comprises one or more of the following: a channel
state information-reference signal (CSI-RS), a demodulation
reference signal (DMRS), or a synchronization signal block
(SS block).

7. The method according to claim 1, wherein the first
message is a media access control control element (MAC
CE) message or a radio resource control (RRC) message.

8. A device comprising:

a processor; and

a non-transitory computer-readable storage medium stor-

ing a program to be executed by the processor, the
program including instructions to:

receive a first message sent by an access network device,

wherein the first message comprises measurement type
information for indicating a first measurement granu-
larity, and the first measurement granularity is one of a
cell measurement granularity or a beam measurement
granularity; and
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obtain a measured value of a measurement object corre-

sponding to the first measurement granularity.

9. The device according to claim 8, wherein the first
message further comprises a measurement threshold corre-
sponding to the first measurement granularity.

10. The device according to claim 8, wherein the first
measurement granularity is a beam measurement granular-
ity, the first message further comprises a beam identifier of
one or more beams, the measurement object comprises a
current serving beam and some or all of the one or more
beams, and the measured value comprises a first measured
value and a second measured value; and

the instructions further to:

measure a reference signal of the current serving beam, to

obtain the first measured value of the current serving
beam; and

measure a reference signal of some or all of the one or

more beams if the first measured value is less than or
equal to the measurement threshold, to obtain the
second measured value.

11. The device according to claim 9, wherein the first
measurement granularity is a beam measurement granular-
ity, the measurement object comprises a current serving
beam, and the measured value comprises a first measured
value; and the insturctions further to:

measure a reference signal of the current serving beam, to

obtain the first measured value of the current serving
beam.

12. The device according to claim 8, wherein the instruc-
tions further to send a measurement report to the access
network device, wherein

the measurement report comprises the measured value of

each of N beams; or

the measurement report comprises a combined value, and

the combined value is of measured values of N beams;
and

the measured value of each of the N beams is greater than

or equal to a first threshold.

13. The device according to claim 10, wherein the refer-
ence signal comprises one or more of the following: a
channel state information-reference signal (CSI-RS), a
demodulation reference signal (DMRS), or a synchroniza-
tion signal block (SS block).

14. The device according to claim 8, wherein the first
message is a media access control control element (MAC
CE) message or a radio resource control (RRC) message.

15. A device, comprising:

a processor; and

a non-transitory computer-readable storage medium stor-

ing a program to be executed by the processor, the
program including instructions to:

determine a first measurement granularity as a cell mea-

surement granularity or a beam measurement granular-
ity; and

send a first message to a terminal device, wherein the first

message comprises measurement type information, and
the measurement type information is used to indicate
the first measurement granularity.

16. The device according to claim 15, wherein the first
message further comprises a measurement threshold corre-
sponding to the first measurement granularity.

17. The device according to claim 15, wherein the instruc-
tions further to:
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receive a configuration request message sent by the ter-
minal device, wherein the configuration request mes-
sage is used to request the device to send information
about another beam other than a current serving beam;
and

send a second message to the terminal device, wherein the

second message comprises an identifier of one or more
beams, and the one or more beams are other beams
other than the current serving beam.

18. The device according to claim 15, wherein the first
message further comprises measurement report configura-
tion information, the measurement report configuration
information instructs the terminal device to send a measured
value of each of N beams in a measurement report, or the
measurement report configuration information instructs the
terminal device to send a combined value of measured
values of a N beams in a measurement report, and N is a
positive integer greater than or equal to 1.

19. The device according to claim 17, wherein the instruc-
tions further to receive a measurement report sent by the
terminal device, wherein

the measurement report comprises the measured value of

each of N beams; or

the measurement report comprises a combined value, and

the combined value is of measured values of N beams;
and

the measured value of each of the N beams is greater than

or equal to a first threshold.

20. The device according to claim 15, wherein the first
message is a media access control control element (MAC
CE) message or a radio resource control (RRC) message.

#* #* #* #* #*



