NEIGHBOR CELL MEASUREMENT METHOD AND APPARATUS, AND
DEVICE, MEDIUM AND PROGRAM PRODUCT

TECHNICAL FIELD
[0001] The present disclosure relates to the field of communications and, in particular
to a method and an apparatus for a neighbor cell measurement, a device, a medium, and

a program product.

BACKGROUND

[0002] In order to reduce mobility latency, it is desired to support an L1/L2 based
inter-cell mobility in release 18 (Rel-18) of the 3rd generation partnership project
(3GPP).

[0003] In the L1/L2 based inter-cell mobility, a network device preconfigures a
plurality of candidate cells for a user equipment (UE), and then the UE can implement
dynamic switching in the candidate cells through an L1/L2 signaling based on a beam
measurement result of the neighbor cell.

[0004] Thus, it is necessary for the UE to perform a beam measurement for the

neighbor cell in the L1/L2 based inter-cell mobility.

SUMMARY

[0005] A method and an apparatus for a neighbor cell measurement, a device, a
medium, and a program product are provided in the embodiments of the present
disclosure. The technical solution will be described as follows.

[0006] According to an aspect of the embodiments of the present disclosure, a method
for a neighbor cell measurement, performed by a terminal, is provided. The method
includes: receiving configuration information of a first measurement window, in which
the first measurement window is configured for a beam measurement based on a
reference signal of a neighbor cell; and measuring the reference signal based on the first
measurement window, to obtain a beam measurement result of the neighbor cell.
[0007] According to another aspect of the embodiments of the present disclosure, a

method for a neighbor cell measurement, performed by a network device, is provided.
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The method includes: sending configuration information of a first measurement
window, in which the first measurement window is configured for a beam measurement
based on a reference signal of a neighbor cell; and receiving a beam measurement result
of the neighbor cell obtained by a terminal through performing a measurement based
on the reference signal.

[0008] According to another aspect of the embodiments of the present disclosure, an
apparatus for a neighbor cell measurement is provided. The apparatus includes: a first
receiving module, configured to receive configuration information of a first
measurement window, in which the first measurement window is configured for a beam
measurement based on a reference signal of a neighbor cell; and a first processing
module, configured to measure the reference signal based on the first measurement
window, to obtain a beam measurement result of the neighbor cell.

[0009] According to another aspect of the embodiments of the present disclosure, an
apparatus for a neighbor cell measurement is provided. The apparatus includes: a
second sending module, configured to send configuration information of a first
measurement window, in which the first measurement window is configured for a beam
measurement based on a reference signal of a neighbor cell; and a second receiving
module, configured to receive a beam measurement result of the neighbor cell obtained
by a terminal through performing a measurement based on the reference signal.

[0010] According to another aspect of the embodiments of the present disclosure, a
terminal is provided. The terminal includes: a processor; a transceiver coupled to the
processor; in which the processor is configured to load and execute computer-
executable instructions to implement the method for a neighbor cell measurement
according to any aspect described above.

[0011] According to another aspect of the embodiments of the present disclosure, a
network device is provided. The network device includes: a processor; a transceiver
coupled to the processor; in which the processor is configured to load and execute
computer-executable instructions to implement the method for a neighbor cell
measurement according to any aspect described above.

[0012] According to another aspect of the embodiments of the present disclosure,
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computer-readable storage medium is provided, the computer-readable storage medium
has at least one instruction, at least one program, a code set or an instruction set stored
therein. The at least one instruction, the at least one program, the code set or the
instruction set is loaded and executed by a processor, to implement the method for a
neighbor cell measurement according to any aspect described above.

[0013] According to another aspect of the embodiments of the present disclosure, a
computer program product (or a computer program) is provided. The computer program
product (or the computer program) includes a computer program, which is stored in a
computer-readable storage medium. A processor of the computer device reads and
executes the computer program from the computer-readable storage medium, to cause
the computer device to implement the method for a neighbor cell measurement
according to any aspect described above.

[0014] The technical solution provided in the embodiments of the present disclosure
may include the following beneficial effects.

[0015] In the method for a neighbor cell measurement describe above, the terminal
determines the first measurement window after receiving the configuration information
of the first measurement window, and measures the reference signal based on the first
measurement window, to obtain a beam measurement result of the neighbor cell. The
method may support the terminal to implement dynamic switching between cells based
on the beam measurement result of the neighbor cell in the L1/L2 based inter-cell
mobility.

[0016] It should be understood that the above general description and the subsequent
detailed descriptions are exemplary and explanatory only, and do not limit the present

disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] In order to more clearly illustrate the technical solutions of the embodiments
of the disclosure, the drawings required for use in the description of the embodiments
of the disclosure may be briefly introduced below. Obviously, the drawings in the

following description are only some embodiments of the disclosure. For those skilled
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in the art, other drawings can be obtained based on these drawings without creative
works.

[0018] FIG. 1 is a block diagram illustrating a communication system according to an
embodiment of the present disclosure.

[0019] FIG. 2 is a flowchart illustrating a method for a neighbor cell measurement
according to an embodiment of the present disclosure.

[0020] FIG. 3 is a schematic diagram illustrating a measurement window according
to an embodiment of the present disclosure.

[0021] FIG. 4 is a schematic diagram illustrating a measurement window according
to another embodiment of the present disclosure.

[0022] FIG. 5 is a flowchart illustrating a method for a neighbor cell measurement
according to another embodiment of the present disclosure.

[0023] FIG. 6 is a flowchart illustrating a method for a neighbor cell measurement
according to another embodiment of the present disclosure.

[0024] FIG. 7 is a flowchart illustrating a method for a neighbor cell measurement
according to another embodiment of the present disclosure.

[0025] FIG. 8 is a flowchart illustrating a method for updating a measurement window
according to an embodiment of the present disclosure.

[0026] FIG. 9 is a flowchart illustrating a method for updating a reference signal
according to an embodiment of the present disclosure.

[0027] FIG. 10 is a flowchart illustrating a method for a neighbor cell measurement
according to another embodiment of the present disclosure.

[0028] FIG. 11 is a flowchart illustrating a method for updating a measurement
window according to another embodiment of the present disclosure.

[0029] FIG. 12 is a schematic diagram illustrating a correspondence between a beam
change rate and a cycle of a measurement window according to an embodiment of the
present disclosure.

[0030] FIG. 13 is a flowchart illustrating a method for updating a reference signal
according to another embodiment of the present disclosure.

[0031] FIG. 14 is a block diagram illustrating an apparatus for a neighbor cell
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measurement according to an embodiment of the present disclosure.

[0032] FIG. 15 is a block diagram illustrating an apparatus for a neighbor cell
measurement according to another embodiment of the present disclosure.

[0033] FIG. 16 is a block diagram illustrating a structure of a terminal according to an
embodiment of the present disclosure.

[0034] FIG. 17 is a block diagram illustrating a structure of a network device

according to an embodiment of the present disclosure.

DETAILED DESCRIPTION

[0035] Reference will now be made in detail to the exemplary embodiments,
examples of which are illustrated in the accompanying drawings. When the following
description refers to the accompanying drawings, the same numerals in different
drawings refer to the same or similar elements unless otherwise indicated. The
implementations described in the following exemplary embodiments do not represent
all implementations consistent with the embodiments of the present disclosure. Rather,
they are merely examples of devices and methods consistent with aspects of the
embodiments of the disclosure as recited in the appended claims.

[0036] FIG. 1 is a block diagram illustrating a communication system according to an
embodiment of the present disclosure. The communication system may include an
access network 12 and a user terminal 14.

[0037] The access network 12 includes a plurality of network devices 120. The
network device 120 (i.e. access network device) may be a base station, in which the
base station is a device deployed in the access network to provide wireless
communication functionality to the user terminal 14 (referred to as “terminal”). The
base station may include various forms of a macro base station, a micro base station, a
relay station, an access point, etc. In a system using different wireless access
technologies, the name of the device with the base station function may be different,
for example, in a long term evolution (LTE) system, the device is called an eNodeB or
an eNB, and in a 5G new radio (5G NR) system, the device is called a gNodeB or a

gNB. The description “base station” may change as the communication technology
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evolves. For the convenience of the description in the embodiments of the present
disclosure, the apparatus providing wireless communication function for the user
terminal 14 as described above is collectively referred to as a network device.

[0038] The user terminal 14 may include a plurality of handheld devices, in-vehicle
devices, wearable devices, computing devices, or other processing devices connected
to a wireless modem, and various forms of user equipment, such as a mobile station
(MS), a terminal device, etc., which have wireless communication capabilities. For ease
of description, the devices mentioned above are collectively referred to as the user
terminal. The network device 120 and the user terminal 14 communicate with each
other through a certain air interface technology, such as an Uu interface.

[0039] For example, one base station forms a single cell correspondingly, or, one base
station forms a plurality of cells (i.e., at least two cells) correspondingly. An overlapping
region of beam coverage exists between neighbor cells, and the user terminals 14 within
the overlapping region may switch between the cells.

[0040] For example, in a case where the user terminal 14 has accessed a cell, in a
process of switching from the cell to a neighbor cell of the cell, the user terminal 14
first implements a method for a neighbor cell measurement provided in the
embodiments of the present disclosure to perform a beam measurement for the neighbor
cell, and then implements dynamic switching between the cells based on a beam
measurement result.

[0041] The technical solution of the embodiments of the present disclosure may be
applied to various communication systems, such as: a global system of mobile
communication (GSM) system, a code division multiple access (CDMA) system, a
wideband code division multiple access (WCDMA) system, a general packet radio
service (GPRS), a long term evolution (LTE) system, an LTE frequency division duplex
(FDD) system, an LTE time division duplex (TDD) system, an advanced long term
evolution (LTE-A) system, a new radio (NR) system, an evolution system for an NR
system, an LTE-based access to unlicensed spectrum (LTE-U) system, a new radio
unlicensed (NR-U) system, an universal mobile telecommunication system (UMTS)

system, a worldwide interoperability for microwave access (WiMAX) communication
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system, wireless local area networks (WLAN), wireless fidelity (WiFi), a next
generation communication system, or other communication systems.

[0042] In general, a traditional communication system supports a limited number of
connections, which is easy to implement, however, as communication technologies
evolve, the mobile communication system will support not only traditional
communications, but also, for example, device to device (D2D) communication,
machine to machine (M2M) communication, machine type communication (MTC)
communication, vehicle to vehicle (V2V) communication, and vehicle to everything
(V2X) communication, etc. The embodiments of the present disclosure may also be
applied to these communication systems.

[0043] FIG. 2 is a flowchart illustrating a method for a neighbor cell measurement
according to an embodiment of the present disclosure. The method is applied in a
terminal of the communication system illustrated in FIG. 1. The method includes the
following steps 210 to 220.

[0044] At step 210, configuration information of a first measurement window is
received, in which the first measurement window is configured for a beam measurement
based on a reference signal of a neighbor cell.

[0045] The terminal receives the configuration information of the first measurement
window (MW) sent from a network device on a physical downlink shared channel
(PDSCH). The -configuration information is configured to configure a first
configuration parameter of the first measurement window for the terminal. For
example, the terminal receives the configuration information of the first measurement
window sent by the network device through a radio resource control (RRC) signaling.
[0046] Optionally, the configuration information of the first measurement window
includes at least one of following first configuration parameters: a first length of the
first measurement window; a first cycle of the first measurement window; a first offset
value of the first measurement window; or a first timing advance (TA) of the first
measurement window.

[0047] Optionally, the length of the first measurement window is a symbol length

occupied by the first measurement window in a time domain. The cycle of the first
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measurement window is a time interval between start times (or end times) of every two
adjacent first measurement windows. The offset value of the first measurement window
is an offset value of the first measurement window with regard to a start point of the
time domain, that is, a time domain position of the first measurement window is
obtained by a position of the start point plus the offset value of the first measurement
window. The start point is a time point which is TA milliseconds before the nearest
subframe prior to the configuration information of the first measurement window.
[0048] Optionally, the reference signal of the neighbor cell includes at least one of: a
synchronization signal/physical broadcast channel block (SS/PBCH Block, SSB), or a
channel state information reference signal (CSI-RS).

[0049] Optionally, the first length of the first measurement window is determined by
a duration of the reference signal of the neighbor cell and radio frequency (RF) retuning
time of the terminal. As shown in FIG. 3, which is an example of a measurement
window of the neighbor cell, and a time-domain positional relationship among the first
measurement window, a non-serving cell reference signal and the RF retuning time is
illustrated, in which the non-serving cell is the neighbor cell.

[0050] Optionally, the first length of the first measurement window is greater than or
equal to a sum of the duration of the reference signal and twice the radio frequency
retuning time of the terminal. For example, as shown in FIG. 3, the first length of the
first measurement window includes the duration of the reference signal of the neighbor
cell and double RF retuning time. And one RF retuning time is located before the start
time of the reference signal of the neighbor cell, and the other RF retuning time is
located after the end time of the reference signal of the neighbor cell.

[0051] At step 220, the reference signal is measured based on the first measurement
window, to obtain a beam measurement result of the neighbor cell.

[0052] For example, the terminal determines the first measurement window based on
the configuration information, and measures the reference signal of the neighbor cell
within the first measurement window, to obtain the beam measurement result of the
neighbor cell.

[0053] The terminal periodically measures the reference signal of the neighbor cell
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based on the first measurement window. Optionally, the first cycle of the first
measurement window is different from or the same as a cycle of the reference signal of
the neighbor cell. For example, as shown in FIG. 3, the first cycle of the first
measurement window and the cycle of the reference signal of the neighbor cell are both
Dl.

[0054] Optionally, in a case where the first cycle of the first measurement window is
different from the cycle of the reference signal of the neighbor cell, the first cycle of
the first measurement window is an integer multiple of the cycle of the reference signal
of the neighbor cell. For example, as shown in FIG. 4, a first cycle D2 of the first
measurement window is twice the cycle D1 of the reference signal of the neighbor cell.
[0055] For example, the beam measurement result of the neighbor cell is reported to
the network device by the terminal after obtaining the beam measurement result. And
the network device determines to switch or not to switch the serving cell of the terminal
based on the beam measurement result.

[0056] In conclusion, in the method for a neighbor cell measurement provided in the
embodiment, the terminal determines the first measurement window after receiving the
configuration information of the first measurement window, and measures the reference
signal based on the first measurement window, to obtain the beam measurement result
of the neighbor cell. The method may support the terminal to implement dynamic
switching between cells based on the beam measurement result of the neighbor cell in
the L1/L2 based inter-cell mobility. And the network device may obtain the beam
measurement result of the neighbor cell in time, so that the switching of the serving cell
of the terminal is implemented through a dynamic signaling, and a time delay overhead
of the mobility problem is reduced.

[0057] The serving cell and the neighbor cell of the terminal may use a same
frequency or use different frequencies. For example, as shown in FIG. 5, in a case where
the serving cell and the neighbor cell of the terminal use the same frequency, the above
step 220 may be implemented by the following step 322.

[0058] At step 322, in a case where the serving cell and the neighbor cell use a same

frequency and the reference signal of the neighbor cell is included in an active
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bandwidth part (BWP) of the terminal, the reference signal of the neighbor cell is
measured within a second measurement window, to obtain a beam measurement result
of the neighbor cell; in which the second measurement window is obtained based on
difference of the first measurement window minus the radio frequency retuning time of
the terminal, or, in which the second measurement window is determined based on the
duration of the reference signal of the neighbor cell.

[0059] The serving cell and the neighbor cell may be different cells corresponding to
a same network device, or the serving cell and the neighbor cell may be different cells
corresponding to different network devices.

[0060] For determination of the second measurement window, the terminal subtracts
twice the radio frequency retuning time of the terminal from the first measurement
window to obtain the second measurement window.

[0061] Optionally, the second measurement window is determined by the terminal
based on the duration of the reference signal of the neighbor cell. For example, the
terminal determines the duration of the reference signal of the neighbor cell as a
duration of the second measurement window and determines the second measurement
window based on the duration of the second measurement window.

[0062] For example, as shown in FIG. 6, in a case where the serving cell and the
neighbor cell of the terminal use a same frequency, the above step 220 may also be
implemented by the following step 324.

[0063] At step 324, in a case where the serving cell and the neighbor cell use a same
frequency and the reference signal of the neighbor cell is included in an active
bandwidth part (BWP) of the terminal, the reference signal of the neighbor cell is
measured within a first measurement window, to obtain a beam measurement result of
the neighbor cell.

[0064] It should be noted that the step 322 and the step 324 are interchangeable to
each other. The window measured by the measurement method in the step 322 has a
shorter length relative to the measurement method in the step 324. And the
measurement resources consumed by the measurement method in the step 322 are less

relative to the measurement method in the step 324.
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[0065] For example, as shown in FIG. 7, in the case where the servicing cell and the
neighbor cell of the terminal use a same frequency or use different frequencies, the
above step 220 may be implemented by the following steps 422 to 424.

[0066] At step 422, in a case where the reference signal of the neighbor cell satisfies
a first condition, the reference signal of the neighbor cell is measured within the first
measurement window, to obtain a beam measurement result of the neighbor cell.
[0067] For example, the first condition is preconfigured for the terminal by the
network device; or, the first condition is predefined by the protocol.

[0068] In the case where the reference signal of the neighbor cell satisfies the first
condition, the terminal determines the first measurement window based on the
configuration information of the first measurement window; and measures the reference
signal of the neighbor cell within the first measurement window.

[0069] Optionally, the first condition includes any one of: the serving cell and the
neighbor cell using different frequencies; or, the serving cell and the neighbor cell using
a same frequency and the reference signal being not fully included in an active BWP of
the terminal.

[0070] Forexample, in a case where the serving cell and the neighbor cell use different
frequencies, the terminal measures the reference signal of the neighbor cell within the
first measurement window. Or, in the case where the serving cell and the neighbor cell
use a same frequency, and the reference signal of the neighbor cell is not fully included
in the active BWP of the terminal, the terminal measures the reference signal of the
neighbor cell within the first measurement window.

[0071] At step 424, in a case where the reference signal does not satisfy the first
condition, the reference signal of the neighbor cell is measured at a time-frequency
position of the reference signal of the neighbor cell, to obtain a beam measurement
result of the neighbor cell.

[0072] For example, the terminal determines that the serving cell and the neighbor
cell use a same frequency and that the reference signal of the neighbor cell is fully
included in the active BWP of the terminal, the terminal measures the reference signal

of the neighbor cell at the time-frequency position of the reference signal of the
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neighbor cell, to obtain the beam measurement result of the neighbor cell.

[0073] In the case where the reference signal does not satisfy the first condition, the
measurement is performed directly at the time-frequency position of the reference
signal of the neighbor cell. The modification of the protocol is reduced in this method
and the computational resource occupation is reduced since the terminal does not need
to compute the measurement window.

[0074] In conclusion, in the method for a neighbor cell measurement provided in the
embodiment, under the consideration of the case where the serving cell and the
neighbor cell use a same frequency and the case where the serving cell and the neighbor
cell use different frequencies, the conflict problem of the channel/signal of the serving
cell and the neighbor cell of the terminal and the involved problem of the radio
frequency retuning time are solved. It should be noted that the terminal does not need
to receive data from the service cell within the measurement window.

[0075] In some embodiments, in a process of the neighbor cell measurement, the
terminal may also update the first measurement window. For example, as shown in FIG.
8, the steps of updating the first measurement window includes the following steps 510
to 520.

[0076] At step 510, first update information of the first measurement window is
received.

[0077] The terminal receives the first update information sent from the network
device. Optionally, the first update information is carried in a medium access control
(MAC) control element (CE) signaling, i.e., the terminal receives the first update
information sent by the network device through the MAC CE signaling.

[0078] Optionally, the first update information includes at least: a measurement
configuration identification (ID) associated with the neighbor cell; and a second
configuration parameter of the first measurement window.

[0079] For example, the second configuration parameter of the first measurement
window includes a second cycle of the first measurement window.

[0080] Optionally, the second configuration parameter may further include at least

one of: a second length of the first measurement window; a second offset value of the
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first measurement window; or a second timing advance of the first measurement
window.

[0081] It should be noted that in the embodiments of the present disclosure, the update
of the configuration parameter of the first measurement window is illustrated by taking
the update of the cycle of the first measurement window as an example. For example,
the second cycle of the first measurement window is the same as or different from the
cycle of the reference signal of the neighbor cell. In a case where the second cycle of
the first measurement window is different from the cycle of the reference signal of the
neighbor cell, the second cycle of the first measurement window is an integer multiple
of the cycle of the reference signal of the neighbor cell.

[0082] At step 520, a configuration parameter of the first measurement window is
updated based on the first update information.

[0083] The terminal updates the configuration parameter of the first measurement
window based on the first update information, and obtains the updated first
measurement window. And the terminal measures the reference signal of the neighbor
cell based on the updated first measurement window to obtain the beam measurement
result of the neighbor cell, and reports the beam measurement result of the neighbor
cell to the network device. For example, the terminal updates the first cycle of the first
measurement window to a second cycle and obtains the updated first measurement
window.

[0084] In conclusion, in the method for a neighbor cell measurement provided in the
embodiment, the cycle of the first measurement window is updated based on the first
update information configured by the network device, the measurement cycle of the
beam of the neighbor cell and the reporting cycle of the beam measurement result are
adjusted for the dynamically changed moving speed of the terminal, to support a beam
measurement of the neighbor cell by the terminal at different moving speeds. For
example, in a case where the moving speed of the terminal is large, the cycle of the
measurement window is updated to a smaller value; and in a case where the moving
speed of the terminal is small, the cycle of the measurement window is updated to a

larger value.
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[0085] In other embodiments, in the process of the neighbor cell measurement, the
reference signal of the neighbor cell may also be updated. For example, as shown in
FIG. 9, the steps of updating the reference signal of the neighbor cell includes the
following steps 610 to 620.

[0086] At step 610, second update information of the reference signal is received.
[0087] The terminal receives the second update information sent from the network
device. Optionally, the second update information is carried in a radio resource control
(RRC) signaling. For example, the terminal receives the second update information sent
by the network device through the RRC signaling.

[0088] At step 620, a configuration parameter of the reference signal of the neighbor
cell is updated based on the second update information.

[0089] The configuration parameter of the reference signal of the neighbor cell
includes a first time-frequency resource of the reference signal of the neighbor cell and
the first measurement window information corresponding to the reference signal of the
neighbor cell before the configuration parameter of the reference signal of the neighbor
cell is updated. And the time domain cycle corresponding to the first time-frequency
resource matches the moving speed of the terminal.

[0090] For example, the second update information includes a second time-frequency
resource of the reference signal of the neighbor cell. The time-domain cycle
corresponding to the second time-frequency resource matches the moving speed of the
terminal, so that the user may obtain the beam measurement result in time.

[0091] For example, the second update information further includes the second
measurement window information corresponding to the reference signal of the neighbor
cell, to enable the cycle of the first measurement window of the terminal to be the same
as the cycle of the reference signal of the neighbor cell, or the cycle of the first
measurement window to be an integer multiple of the cycle of the reference signal of
the neighbor cell.

[0092] The terminal updates the first time-frequency resource of the reference signal
of the neighbor cell to the second time-frequency resource, and updates the first

measurement window information of the reference signal of the neighbor cell to the
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second measurement window information.

[0093] In conclusion, in the method for a neighbor cell measurement provided in the
embodiment, a beam measurement of the neighbor cell is supported when the reference
signal of the neighbor cell changes dynamically. For example, in a case where an
initially configured cycle of a reference signal of the neighbor cell measurement is
large, and the measurement result cannot be obtained in time in case the user is moving
too fast, the measurement configuration may be updated through the RRC signaling.
[0094] FIG. 10 is a flowchart illustrating a method for a neighbor cell measurement
according to an embodiment of the present disclosure. The method is applied in a
network device of the communication system illustrated in FIG. 1. The method includes
the following steps 710 to 720.

[0095] At step 710, configuration information of a first measurement window is sent,
in which the first measurement window is configured for a beam measurement based
on a reference signal of a neighbor cell.

[0096] The network device configures the configuration information of the first
measurement window for the terminal, and sends the configuration information of the
first measurement window to the terminal.

[0097] Optionally, the configuration information of the first measurement window
includes at least one of following first configuration parameters: a first length of the
first measurement window; a first cycle of the first measurement window; a first offset
value of the first measurement window; or a first timing advance of the first
measurement window.

[0098] Optionally, the first length of the first measurement window is determined by
a duration of the reference signal of the neighbor cell and radio frequency retuning time
of the terminal. For example, the network device determines the first length of the first
measurement window based on the duration of the reference signal of the neighbor cell
and the radio frequency retuning time of the terminal.

[0099] Optionally, the first length of the first measurement window is greater than or
equal to a sum of the duration of the reference signal of the neighbor cell and twice the

radio frequency retuning time of the terminal. For example, the network device
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determines the first length of the first measurement window to be greater than or equal
to a sum of the duration of the reference signal of the neighbor cell and twice the radio
frequency retuning time of the terminal.

[0100] Optionally, the first cycle of the first measurement window is different from
or the same as a cycle of the reference signal of the neighbor cell. For example, the
network device determines the first cycle of the first measurement window to be the
same as the cycle of the reference signal of the neighbor cell.

[0101] Optionally, in a case where the first cycle of the first measurement window is
different from the cycle of the reference signal of the neighbor cell, the first cycle of
the first measurement window is an integer multiple of the cycle of the reference signal
of the neighbor cell. For example, the network device determines the first cycle of the
first measurement window to be G times the cycle of the reference signal of the
neighbor cell, and the value of G is an integer greater than 1.

[0102] At step 720, a beam measurement result of the neighbor cell obtained by the
terminal through performing a measurement based on the reference signal measurement
of the neighbor cell is received.

[0103] In conclusion, in the method for a neighbor cell measurement provided in the
embodiment, the network device configures the configuration parameter of the first
measurement window for the terminal. The method may support the terminal to
implement the beam measurement of the neighbor cell and dynamic switching between
cells in the L1/L2 based inter-cell mobility.

[0104] In some embodiments, in a process of a neighbor cell measurement, the
network device configures first update information of the first measurement window
for the terminal. As shown in FIG. 11, the process includes the following step 810.
[0105] At step 810, the first update information of the first measurement window is
sent to the terminal, in which the first update information is configured for updating a
configuration parameter of the first measurement window in the terminal.

[0106] Optionally, the first update information is carried in a medium access control
(MAC) control element (CE) signaling, i. e., the first update information is sent to the

terminal by the network device through MAC CE signaling.
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[0107] Optionally, the first update information includes at least: a measurement
configuration identification (ID) associated with the neighbor cell; and a second
configuration parameter of the first measurement window.

[0108] For example, the second configuration parameter of the first measurement
window includes a second cycle of the first measurement window.

[0109] Optionally, the second configuration parameter may further include at least
one of: a second length of the first measurement window; a second offset value of the
first measurement window; or a second timing advance of the first measurement
window.

[0110] Optionally, the beam measurement result includes a resource indicator (RI) of
a reference signal corresponding to an optimal beam. A beam change rate is calculated
by the network device based on the resource indicator of the reference signal
corresponding to the optimal beam. And in response to the beam change rate being
changed, the first update information of the first measurement window is determined
based on a correspondence, in which the correspondence includes a correspondence
between the beam change rate and the configuration parameter of the first measurement
window.

[0111] Forexample, as shown in FIG. 12, a correspondence between the beam change
rate and the cycle of the first measurement window is illustrated. For example, in a case
where the beam change rate is greater than 0 and less than or equal to BCRO, the cycle
of the first measurement window is TO. In a case where the beam change rate is greater
than BCRO and less than or equal to BCR1, the cycle of the first measurement window
is T1. Or, in a case where the beam change rate is greater than or equal to 0 and less
than BCRO, the cycle of the first measurement window is TO. In a case where the rate
of change of the beam is greater than or equal to BCRO and less than BCR1, then the
cycle of the first measurement window is T1.

[0112] Optionally, fir the beam change rate, the network device calculates a difference
between a first resource indicator RI; and a second resource indicator RI;_;, in
which the first resource indicator is the resource indicator of the reference signal
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corresponding to the optimal beam in an i-th reporting, and the second resource
indicator is the resource indicator of the reference signal corresponding to the optimal
beam in an (i-1)-st reporting, and 1 is a positive integer greater than 1; and calculates a
ratio of the difference to the cycle of the first measurement window as the beam change
rate (BCR).

[0113] For example, the formula for calculating the beam change rate is expressed as:

. RII — RIi,1
BCR; = ‘ T,

[0114] For example, in a case where the configuration parameter of the first
measurement window is updated, and the cycle of the first measurement window is the
first cycle, the configuration parameter in the above calculation process is the second
cycle.

[0115] In conclusion, in the method for a neighbor cell measurement provided in the
embodiment, the network device configures, for the terminal, the first update
information for updating the cycle of the first measurement window, adjusts the
measurement cycle of the beam of the neighbor cell and the reporting cycle of the beam
measurement result for the dynamically changed moving speed of the terminal, so as to
support a beam measurement of the neighbor cell by the terminal at different moving
speeds.

[0116] In some embodiments, in the process of the neighbor cell measurement, the
network device configures the second update information of the reference signal of the
neighbor cell for the terminal. As shown in FIG. 13, the process includes the following
step 910.

[0117] At step 910, the second update information of the reference signal of the
neighbor cell is sent to the terminal, in which the second update information is
configured for updating a configuration parameter of the reference signal of the
neighbor cell.

[0118] Optionally, the second update information is carried in a radio resource control
(RRC) signaling. For example, the network device sends the second update information

of the reference signal of the neighbor cell to the terminal through the RRC signaling.
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[0119] The configuration parameter of the reference signal of the neighbor cell
includes a first time-frequency resource of the reference signal of the neighbor cell and
the first measurement window information corresponding to the reference signal of the
neighbor cell before the configuration parameter of the reference signal of the neighbor
cell is updated. And the time domain cycle corresponding to the first time-frequency
resource matches the moving speed of the terminal.

[0120] For example, the second update information includes a second time-frequency
resource of the reference signal of the neighbor cell. The time-domain cycle
corresponding to the second time-frequency resource matches the moving speed of the
terminal, so that the user may obtain the beam measurement result in time..

[0121] For example, the second update information further includes the second
measurement window information corresponding to the reference signal of the neighbor
cell, to enable the cycle of the first measurement window of the terminal to be the same
as the cycle of the reference signal of the neighbor cell, or the cycle of the first
measurement window to be an integer multiple of the cycle of the reference signal of
the neighbor cell.

[0122] In conclusion, in the method for a neighbor cell measurement provided in the
embodiment, a beam measurement of the neighbor cell is supported when the reference
signal of the neighbor cell changes dynamically. For example, in a case where an
initially configured cycle of a reference signal of the neighbor cell measurement is
large, and the measurement result cannot be obtained in time in case the user is moving
too fast, the measurement configuration may be updated through the RRC signaling.
[0123] FIG. 14 is a block diagram illustrating an apparatus for a neighbor cell
measurement according to an embodiment of the present disclosure. The apparatus may
be implemented as part or all of an UE through a software, a hardware, or a combination
of the software and the hardware. The apparatus includes a first receiving module 1010
and a first processing module 1020.

[0124] The first receiving module 1010 is configured to receive configuration
information of a first measurement window, in which the first measurement window is

configured for a beam measurement based on a reference signal of a neighbor cell.
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[0125] The first processing module 1020 is configured to measure the reference signal
based on the first measurement window, to obtain a beam measurement result of the
neighbor cell.

[0126] In some embodiments, the configuration information of the first measurement
window includes at least one of following first configuration parameters: a first length
of the first measurement window; a first cycle of the first measurement window; a first
offset value of the first measurement window; or a first timing advance of the first
measurement window.

[0127] In some embodiments, the first length of the first measurement window is
determined by a duration of the reference signal and radio frequency retuning time of
the terminal.

[0128] In some embodiments, the first length of the first measurement window is
greater than or equal to a sum of the duration of the reference signal and twice the radio
frequency retuning time of the terminal.

[0129] In some embodiments, the first processing module 1020 is configured to, in a
case where a serving cell and the neighbor cell use a same frequency and the reference
signal is included in an active bandwidth part (BWP) of the terminal, measure the
reference signal within a second measurement window; in which the second
measurement window is obtained based on difference of the first measurement window
minus the radio frequency retuning time of the terminal, or, in which the second
measurement window is determined based on the duration of the reference signal.
[0130] In some embodiments, the first processing module 1020 is configured to, in a
case where the reference signal satisfies a first condition, measure the reference signal
within the first measurement window; and in a case where the reference signal does not
satisfy the first condition, measure the reference signal at a time-frequency position of
the reference signal.

[0131] In some embodiments, the first condition includes any one of: the serving cell
and the neighbor cell using different frequencies; or, the serving cell and the neighbor
cell using a same frequency and the reference signal being not fully included in an

active BWP of the terminal.
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[0132] In some embodiments, the first cycle of the first measurement window is
different from or the same as a cycle of the reference signal.

[0133] In some embodiments, in a case where the first cycle of the first measurement
window is different from the cycle of the reference signal, the first cycle of the first
measurement window is an integer multiple of the cycle of the reference signal.

[0134] In some embodiments, the first receiving module 1010 is configured to receive
first update information of the first measurement window; and the first processing
module 1020 is configured to update a configuration parameter of the first measurement
window based on the first update information.

[0135] In some embodiments, the first update information includes a measurement
configuration identification (ID) associated with the neighbor cell; and a second
configuration parameter of the first measurement window.

[0136] In some embodiments, the first update information is carried in a medium
access control (MAC) control element (CE) signaling.

[0137] Insome embodiments, the first receiving module 1010 is configured to receive
second update information of the reference signal; and the first processing module 1020
is configured to update a configuration parameter of the reference signal based on the
second update information.

[0138] In some embodiments, the second update information is carried in a RRC
signaling.

[0139] FIG. 15 is a block diagram illustrating an apparatus for a neighbor cell
measurement according to an embodiment of the present disclosure. The apparatus may
be implemented as part or all of a network device through a software, a hardware, or a
combination of the software and the hardware. The apparatus includes a second sending
module 1110, a second receiving module 1120, and a second processing module 1130.
[0140] The sending module 1110 is configured to send configuration information of a
first measurement window, in which the first measurement window is configured for a
beam measurement based on a reference signal of a neighbor cell.

[0141] The second receiving module 1120 is configured to receive a beam

measurement result of the neighbor cell obtained by a terminal through performing a
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measurement based on the reference signal.

[0142] In some embodiments, the configuration information of the first measurement
window includes at least one of following first configuration parameters: a first length
of the first measurement window; a first cycle of the first measurement window; a first
offset value of the first measurement window; or a first timing advance of the first
measurement window.

[0143] In some embodiments, the first length of the first measurement window is
determined by a duration of the reference signal and radio frequency retuning time of
the terminal.

[0144] In some embodiments, the first length of the first measurement window is
greater than or equal to a sum of the duration of the reference signal and twice the radio
frequency retuning time of the terminal.

[0145] In some embodiments, the first cycle of the first measurement window is
different from or the same as a cycle of the reference signal.

[0146] In some embodiments, in a case where the first cycle of the first measurement
window is different from the cycle of the reference signal, the first cycle of the first
measurement window is an integer multiple of the cycle of the reference signal.

[0147] In some embodiments, the second sending module 1110 is configured to send
first update information of the first measurement window to the terminal, in which the
first update information is configured for updating a configuration parameter of the first
measurement window in the terminal.

[0148] In some embodiments, the first update information includes: a measurement
configuration identification (ID) associated with the neighbor cell; and a second
configuration parameter of the first measurement window.

[0149] In some embodiments, the beam measurement result includes a resource
indicator of a reference signal corresponding to an optimal beam. The apparatus further
includes the second processing module 1130.

[0150] The second processing module 1130 is configured to calculate a beam change
rate based on the resource indicator of the reference signal corresponding to the optimal

beam; and in response to the beam change rate being changed, determining the first
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update information of the first measurement window based on a correspondence; in
which the correspondence includes a correspondence between the beam change rate
and the configuration parameter of the first measurement window.

[0151] In some embodiments, the second processing module 1130 is configured to
calculate a difference between a first resource indicator and a second resource indicator,
in which the first resource indicator is the resource indicator of the reference signal
corresponding to the optimal beam in an i-th reporting, and in which the second
resource indicator is the resource indicator of the reference signal corresponding to the
optimal beam in an (i-1)-st reporting, and in which i is a positive integer greater than 1;
and calculate a ratio of the difference to the cycle of the first measurement window as
the beam change rate.

[0152] In some embodiments, the first update information is carried in a medium
access control (MAC) control element (CE) signaling.

[0153] In some embodiments, the second sending module 1110 is configured to send
second update information of the reference signal to the terminal, in which the second
update information is configured for updating a configuration parameter of the
reference signal.

[0154] In some embodiments, the second update information is carried in a radio
resource control (RRC) signaling.

[0155] FIG. 16 is a schematic diagram illustrating a structure of an UE according to
an embodiment of the present disclosure. The UE includes a processor 1201, a receiver
1202, a transmitter 1203, a memory 1204, and a bus 1205.

[0156] The processor 1201 includes one or more processing cores, and the processor
1201 performs various functional applications and information processing through
running the software program and the module.

[0157] The receiver 1202 and the transmitter 1203 may be implemented as a
communication component, which may be a communication chip.

[0158] The memory 1204 is connected to the processor 1201 through the bus 1205.
[0159] The memory 1204 may be configured to store at least one instruction. And the

processor 1201 is configured to execute the at least one instruction, which is to
23



implement the various steps in the method embodiment described above.

[0160] In addition, the memory 1204 may be implemented by any type of volatile or
non-volatile storage device or a combination thereof. The volatile or non-volatile
storage device includes, but not limited to: a disk or optical disk, an electrically erasable
programmable read only memory (EEPROM), an erasable programmable read only
memory (EPROM), a static random-access memory (SRAM), a read only memory
(ROM), a magnetic memory, a flash memory, or a programmable read only memory
(PROM).

[0161] In an embodiment, a non-transitory computer-readable storage medium
including an instruction, e.g., a memory including instructions, is also provided. The
instruction may be executable by a processor of the UE to accomplish the method for a
neighbor cell measurement described above. For example, the non-transitory computer-
readable storage medium may be a ROM, a random-access memory (RAM), a compact
disc read-only memory (CD-ROM), a magnetic tape, a floppy disk, or an optical data
storage device, etc.

[0162] A non-transitory computer-readable storage medium stores instructions which,
when executed by a processor of an UE, enables the UE to implement the method for a
neighbor cell measurement described above.

[0163] FIG. 17 is a block diagram illustrating a structure of a network device 1300
according to an embodiment of the present disclosure. The network device 1300 may
be a base station.

[0164] The network device 1300 may include: a processor 1301, a receiver 1302, a
transmitter 1303, and a memory 1304. The receiver 1302, the transmitter 1303, and the
memory 1304 are connected to the processor 1301 through a bus respectively.

[0165] The processor 1301 includes one or more processing cores. The processor
1301 implements the method for a neighbor cell measurement provided in
embodiments of the present disclosure by running a software program and a module.
The memory 1304 may be configured to store the software program and the module. In
particular, the memory 1304 may store an operating system 13041, an application

program module 13042 required for at least one function. The receiver 1302 is
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configured to receive communication data sent from other devices. And the transmitter
1303 is configured to send communication data to other devices.

[0166] A computer-readable storage medium is also provided in an embodiment of
the present disclosure, the computer-readable storage medium having stored at least one
instruction, at least one program, at least one code set or at least one instruction set, in
said computer-readable storage medium that, when loaded and executed by a processor,
implements the method for a neighbor cell measurement according to any embodiments
described above.

[0167] A computer program product is also provided in an embodiment of the present
disclosure, the computer program product (or the computer program) includes a
computer program, which is stored in the readable storage medium, at least one
processor of the computer device reading and executing the computer program from
the readable storage medium, enabling the computer device to perform the method for
a neighbor cell measurement according to any embodiments described above.

[0168] It is appreciated that “several” mentioned in the disclosure may refer to one or
more, and “plurality” or “multiple” may refer to two or more. The term "and/or" may
describe association relationships of associated objects, indicating that there may be
three types of relationships, for example, A and/or B, which may mean: A exists alone,
A and B exist at the same time, and B exists alone. The character "/" generally indicates
that the associated objects before and after are in an "or" relationship.

[0169] It is further appreciated that the terms “first”, “second”, etc., are used to
describe various types of information, but such information should not be limited to
these terms. These terms are only configured to distinguish the same type of
information from one another and do not indicate a particular order or level of
importance. Indeed, the expressions “first”, “second”, etc. may be used completely
interchangeably. For example, without departing from the scope of the present
disclosure, a first message frame may also be referred to as a second message frame,
and similarly, a second message frame may be referred to as a first message frame.
[0170] It will further be appreciated that embodiments of the present disclosure, while

describing the operations in a particular order in the accompanying drawings, should
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not be construed as requiring that the operations be performed in the particular order
shown or in a serial order, or that all of the operations shown be performed.

[0171] Other implementations of the embodiments of the disclosure will be readily
apparent to those skilled in the art from consideration of the specification and practice
of the disclosure disclosed herein. This application is intended to cover any
modification, use or adaptation of the embodiments of the present disclosure, these
modifications, uses or adaptations follow the general principles of the embodiments of
the present disclosure and include those in the technical field not disclosed by the
embodiments of the present disclosure Common knowledge or common technical
means. The specification and examples are to be considered exemplary only, with a true
scope and spirit of the embodiments of the disclosure being indicated by the following
claims.

[0172] It is appreciated that the embodiments of the present disclosure are not limited
to the precise structures described above and shown in the drawings, and various
modifications and changes can be made without departing from the scope thereof. The

scope of embodiments of the present disclosure is limited only by the appended claims.
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WHAT IS CLAIMED IS:

1. A method for a neighbor cell measurement, performed by a terminal, comprising:
receiving configuration information of a first measurement window, wherein the first
measurement window is configured for a beam measurement based on a reference
signal of a neighbor cell; and

measuring the reference signal based on the first measurement window, to obtain a
beam measurement result of the neighbor cell.

2. The method according to claim 1, wherein the configuration information of the first
measurement window comprises at least one of following first configuration
parameters:

a first length of the first measurement window;

a first cycle of the first measurement window;

a first offset value of the first measurement window; or

a first timing advance of the first measurement window.

3. The method according to claim 2, wherein the first length of the first measurement
window is determined by a duration of the reference signal and radio frequency retuning
time of the terminal.

4. The method according to claim 3, wherein the first length of the first measurement
window is greater than or equal to a sum of the duration of the reference signal and
twice the radio frequency retuning time of the terminal.

5. The method according to claim 1, wherein measuring the reference signal based on
the first measurement window comprises:

in a case where a serving cell and the neighbor cell use a same frequency and the
reference signal is comprised in an active bandwidth part (BWP) of the terminal,
measuring the reference signal within a second measurement window;

wherein the second measurement window is obtained based on difference of the first
measurement window minus radio frequency retuning time of the terminal, or, the
second measurement window is determined based on a duration of the reference signal.
6. The method according to claim 1, wherein measuring the reference signal based on

the first measurement window comprises:
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in a case where the reference signal satisfies a first condition, measuring the reference
signal within the first measurement window; and

in a case where the reference signal does not satisfy the first condition, measuring the
reference signal at a time and frequency position of the reference signal.

7. The method according to claim 6, wherein the first condition comprises any one of:

the serving cell and the neighbor cell using different frequencies;

or,

the serving cell and the neighbor cell using a same frequency and the reference signal
being not fully comprised in an active BWP of the terminal.

8. The method according to claim 2, wherein the first cycle of the first measurement
window is different from or the same as a cycle of the reference signal.

9. The method according to claim 8, wherein in a case where the first cycle of the first
measurement window is different from the cycle of the reference signal, the first cycle
of the first measurement window is an integer multiple of the cycle of the reference
signal.

10. The method according to claim 1, further comprising:

receiving first update information of the first measurement window; and

updating a configuration parameter of the first measurement window based on the first
update information.

11. The method according to claim 10, wherein the first update information comprises:
a measurement configuration identification (ID) associated with the neighbor cell; and
a second configuration parameter of the first measurement window.

12. The method according to claim 10 or 11, wherein the first update information is
carried in a medium access control (MAC) control element (CE) signaling.

13. The method according to claim 1, further comprising:

receiving second update information of the reference signal; and

updating a configuration parameter of the reference signal based on the second update
information.

14. The method according to claim 13, wherein the second update information is carried

in a radio resource control (RRC) signaling.
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15. A method for a neighbor cell measurement, performed by a network device,
comprising:

sending configuration information of a first measurement window, wherein the first
measurement window is configured for a beam measurement based on a reference
signal of a neighbor cell; and

receiving a beam measurement result of the neighbor cell obtained by a terminal
through performing a measurement based on the reference signal.

16. The method according to claim 15, wherein the configuration information of the
first measurement window comprises at least one of following first configuration
parameters:

a first length of the first measurement window;

a first cycle of the first measurement window;

a first offset value of the first measurement window; or

a first timing advance of the first measurement window.

17. The method according to claim 16, wherein the first length of the first measurement
window is determined by a duration of the reference signal and radio frequency retuning
time of the terminal.

18. The method according to claim 17, wherein the first length of the first measurement
window is greater than or equal to a sum of the duration of the reference signal and
twice the radio frequency retuning time of the terminal.

19. The method according to claim 16, wherein the first cycle of the first measurement
window is different from or the same as a cycle of the reference signal.

20. The method according to claim 19, wherein in a case where the first cycle of the
first measurement window is different from the cycle of the reference signal, the first
cycle of the first measurement window is an integer multiple of the cycle of the
reference signal.

21. The method according to claim 15, further comprising:

sending first update information of the first measurement window to the terminal,
wherein the first update information is configured for updating a configuration

parameter of the first measurement window in the terminal.
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22. The method according to claim 21, wherein the first update information comprises:
a measurement configuration identification (ID) associated with the neighbor cell; and
a second configuration parameter of the first measurement window.

23. The method according to claim 21, wherein the beam measurement result comprises
a resource indicator of a reference signal corresponding to an optimal beam;

the method further comprises:

calculating a beam change rate based on the resource indicator of the reference signal
corresponding to the optimal beam; and

in response to the beam change rate being changed, determining the first update
information of the first measurement window based on a correspondence;

wherein the correspondence comprises a correspondence between the beam change rate
and the configuration parameter of the first measurement window.

24. The method according to claim 23, calculating the beam change rate based on the
resource indicator of the reference signal corresponding to the optimal beam comprises:
calculating a difference between a first resource indicator and a second resource
indicator, wherein the first resource indicator is the resource indicator of the reference
signal corresponding to the optimal beam in an i-th reporting, and wherein the second
resource indicator is the resource indicator of the reference signal corresponding to the
optimal beam in an (i-1)-st reporting, and wherein i is a positive integer greater than 1;
and

calculating a ratio of the difference to the cycle of the first measurement window as the
beam change rate.

25. The method according to claim 21 to 24, wherein the first update information is
carried in a medium access control (MAC) control element (CE) signaling.

26. The method according to claim 15, further comprising:

sending second update information of the reference signal to the terminal, wherein the
second update information is configured for updating a configuration parameter of the
reference signal.

27. The method according to claim 26, wherein the second update information is carried

in a radio resource control (RRC) signaling.
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28. An apparatus for a neighbor cell measurement, comprising:

a first receiving module, configured to receive configuration information of a first
measurement window, wherein the first measurement window is configured for a beam
measurement based on a reference signal of a neighbor cell; and

a first processing module, configured to measure the reference signal based on the first
measurement window, to obtain a beam measurement result of the neighbor cell.

29. An apparatus for a neighbor cell measurement, comprising:

a second sending module, configured to send configuration information of a first
measurement window, wherein the first measurement window is configured for a beam
measurement based on a reference signal of a neighbor cell; and

a second receiving module, configured to receive a beam measurement result of the
neighbor cell obtained by a terminal through performing a measurement based on the
reference signal.

30. A terminal, comprising:

a processor;

a transceiver coupled to the processor;

wherein the processor is configured to load and execute computer-executable
instructions to implement the method for neighbor cell measurement according to any
one of claims 1 to 14.

31. A network device, comprising:

a processor;

a transceiver coupled to the processor;

wherein the processor is configured to load and execute computer-executable
instructions to implement the method for neighbor cell measurement according to any
one of claims 15 to 27.

32. A computer-readable storage medium having stored at least one instruction, at least
one program, at least one code set or at least one instruction set, in said computer-
readable storage medium that, when loaded and executed by a processor, implements
the method for neighbor cell measurement according to any one of claims 1 to 14, or,

the method for neighbor cell measurement according to any one of claims 15 to 27.
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33. A computer program product, comprises a computer program, which is stored in the
readable storage medium, at least one processor of the computer device reading and
executing the computer program from the readable storage medium, enabling the
computer device to perform the method for neighbor cell measurement according to
any one of claims 1 to 14, or, the method for neighbor cell measurement according to

any one of claims 15 to 27.
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