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COMMUNICATION METHOD, NETWORK DEVICE AND USER
EQUIPMENT

CROSS-REFERENCE TO RELATED APPLICATION

The present application claims priority to PCT Patent Application No.
PCT/CN2016/090024, filed to China Patent Office on July 14, 2016, entitled
"Communication Method, Base Station and User Equipment"”, the contents of which

are hereby incorporated by reference in its entirety.

TECHNICAL FIELD

The disclosure relates to the field of communications, and in particular to a

communication method, a network device, and a User Equipment (UE).

BACKGROUND

In an existing mobile communication system, after a base station allocates an
uplink resource to a UE, the UE needs to take a certain processing time, and then uses
the uplink resource to transmit data. For example, in a Long Term Evolution (LTE)
system, the base station allocates an uplink resource to the UE at a subframe time n,
and the UE uses the allocated uplink resource for uplink data transmission at a
subframe n+4. In the LTE system, the duration of a subframe is 1ms, so that a UE
processing time in the LTE system is 3ms. In other words, a processing time required
for data transmitting by the UE cannot be less than 3ms. In the LTE system, not only
an uplink scheduling time is in the form of n+4, but also an uplink retransmission
preparation time is also in the form of n+4. Therefore, the scheduling timing of the
system is closely related to the UE processing time. It is generally considered in the
prior art that the processing time of different UEs is a fixed value (such as 3ms), and
system scheduling is performed based thereon.

With the development of communication technologies, e.g., in a 5th
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Generation (5G) system, numerologies of different UEs may be different from each
other, highest UE categories supported by different UEs may be different, processing
capabilities of different UEs may also be different, and the above situation may cause
different UE processing time between different UEs or different UE processing time

under different configurations of the same UE, thereby affecting system scheduling.

SUMMARY

The disclosure provides a communication method, a network device and a UE,
intended to improve the communication performance.

A first aspect provides a communication method, including that: a UE
generates processing time information, the processing time information indicating one
or more UE processing times supported by the UE; and the UE transmits the
processing time information to a network device.

In the embodiments of the disclosure, a UE reports processing time
information to a network device, the processing time information may indicate one or
more UE processing times supported by the UE, so that the network device performs
scheduling or other operations on a system based on the processing time information,
thereby improving the communication performance.

In combination with the first aspect, in a first possible implementation manner
of the first aspect, the processing time information includes a minimum UE
processing time supported by the UE.

In combination with the first aspect or the first possible implementation
manner of the first aspect, in a second possible implementation manner of the first
aspect, the UE supports at least one UE processing time level, the at least one UE
processing time level has a correspondence with at least one UE processing time
range, and the processing time information includes at least one UE processing time
level supported by the UE.

In combination with the second possible implementation manner of the first
aspect, in a third possible implementation manner of the first aspect, the processing
time information includes a UE processing time level corresponding to a minimum
UE processing time supported by the UE.

In combination with the second or third possible implementation manner of
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the first aspect, in a fourth possible implementation manner of the first aspect, the
communication method further includes that: the UE receives notification information
from the network device, the notification information indicating a correspondence
between at least one UE processing time level and at least one UE processing time
range.

In combination with any one of the foregoing possible implementation
manners, in a fifth possible implementation manner of the first aspect, before the UE
generates processing time information, the communication method further includes
that: the UE receives an indication message from the network device, the indication
message being configured to instruct the UE to report one or more UE processing
times supported by the UE.

In combination with the first aspect, in a sixth possible implementation
manner of the first aspect, the processing time information includes a UE processing
time corresponding to a target parameter, the target parameter being at least one of the
following parameters: a target UE category, a target numerology or a target carrier
bandwidth, and the UE processing time being time required for data processing in
case that the UE configures the target parameter.

In the embodiments of the disclosure, a UE reports processing time
information to a network device, wherein the processing time information may
indicate a UE processing time corresponding to a target parameter supported by the
UE, so that the network device performs scheduling or other operations on a system
based on the processing time information, thereby improving the communication
performance.

In combination with the sixth possible implementation manner of the first
aspect, in a seventh possible implementation manner of the first aspect, before the UE
generates processing time information, the communication method further includes
that: the UE receives an indication message from the network device, the indication
message including first information configured to instruct the UE to report a UE
processing time corresponding to the target parameter.

In combination with the sixth or seventh possible implementation manner of
the first aspect, in an eighth possible implementation manner of the first aspect, the
processing time information includes a UE processing time corresponding to a

combination of target parameters, the combination of target parameters including at
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least two of the following parameters: the target UE category, the target numerology,
or the target carrier bandwidth.

In combination with the seventh or eighth possible implementation manner of
the first aspect, in a ninth possible implementation manner of the first aspect, the
indication message includes second information, the second information being
configured to instruct the UE to report a UE processing time corresponding to a UE
category that is less than or equal to a highest UE category; the operation that the UE
generates processing time information includes that: the UE determines a UE category
that is less than or equal to the highest UE category from UE categories supported by
the UE; the UE determines the UE category that is less than or equal to the highest
UE category as the target UE category; and the UE generates the processing time
information according to a UE processing time corresponding to the target UE
category.

In combination with any one of the sixth to ninth possible implementation
manners of the first aspect, in a tenth possible implementation manner of the first
aspect, the target numerology is M numerologies, and the processing time information
includes a UE processing time corresponding to the target UE category in each of the
M numerologies.

In combination with any one of the sixth to tenth possible implementation
manners of the first aspect, in an eleventh possible implementation manner of the first
aspect, the target carrier bandwidth is N carrier bandwidths, and the processing time
information includes a UE processing time, for each of the N carrier bandwidths,
corresponding to the target UE category.

A second aspect provides a communication method, including that: a network
device transmits an indication message to a UE, the indication message being
configured to instruct the UE to report one or more UE processing times supported by
the UE; and the network device receives processing time information from the UE,
the processing time information indicating one or more UE processing times
supported by the UE.

In the embodiments of the disclosure, the network device instructs the UE to
report processing time information, the processing time information may indicate one
or more UE processing times supported by the UE, so that the network device

performs scheduling or other operations on a system based on the processing time
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information, thereby improving the communication performance.

In combination with the second aspect, in a first possible implementation
manner of the second aspect, the processing time information includes a minimum UE
processing time supported by the UE.

In combination with the second aspect or the first possible implementation
manner of the second aspect, in a second possible implementation manner of the
second aspect, the UE supports at least one UE processing time level, the at least one
UE processing time level has a correspondence with at least one UE processing time
range, and the processing time information includes at least one UE processing time
level supported by the UE.

In combination with the second possible implementation manner of the second
aspect, in a third possible implementation manner of the second aspect, the processing
time information includes a UE processing time level corresponding to a minimum
UE processing time supported by the UE.

In combination with the second or third possible implementation manner of
the second aspect, in a fourth possible implementation manner of the second aspect,
the communication method further includes that: the network device transmits
notification information to the UE, the notification information indicating a
correspondence between at least one UE processing time level and at least one UE
processing time range.

In combination with the second aspect, in a fifth possible implementation
manner of the second aspect, the processing time information includes a UE
processing time corresponding to a target parameter, the target parameter being at
least one of the following parameters: a target UE category, a target numerology or a
target carrier bandwidth, and the UE processing time being time required for data
processing in case that the UE configures the target parameter.

In the embodiments of the disclosure, the network device instructs the UE to
report processing time information, wherein the processing time information may
indicate a UE processing time corresponding to a target parameter supported by the
UE, so that the network device performs scheduling or other operations on a system
based on the processing time information, thereby improving the communication
performance.

In combination with the fifth possible implementation manner of the second
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aspect, in a sixth possible implementation manner of the second aspect, the indication
message includes first information, the first information being configured to instruct
the UE to report a UE processing time corresponding to the target parameter.

In combination with the fifth or sixth possible implementation manner of the
second aspect, in a seventh possible implementation manner of the second aspect, the
processing time information includes a UE processing time corresponding to a
combination of target parameters, the combination of target parameters including at
least two of the following parameters: the target UE category, the target numerology,
or the target carrier bandwidth.

In combination with any one of the fifth to seventh possible implementation
manners of the second aspect, in an eighth possible implementation manner of the
second aspect, the indication message includes second information, the second
information being configured to instruct the UE to report a UE processing time
corresponding to a UE category that is less than or equal to a highest UE category.

In combination with any one of the fifth to eighth possible implementation
manners of the second aspect, in a ninth possible implementation manner of the
second aspect, the target numerology is M numerologies, and the processing time
information includes a UE processing time, for each of the M numerologies,
corresponding to the target UE category.

In combination with any one of the fifth to eighth possible implementation
manners of the second aspect, in a tenth possible implementation manner of the
second aspect, the target carrier bandwidth is N carrier bandwidths, and the
processing time information includes a UE processing time, for each of the N carrier
bandwidths, corresponding to the target UE category.

A third aspect provides a UE, including: a generation module, configured to
generate processing time information, the processing time information indicating one
or more UE processing times supported by the UE; and a transmitting module,
configured to transmit the processing time information to a network device.

A fourth aspect provides a network device, including: a transmitting module,
configured to transmit an indication message to a UE, the indication message being
configured to instruct the UE to report one or more UE processing times supported by
the UE; and a receiving module, configured to receive processing time information

from the UE, the processing time information indicating one or more UE processing
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times supported by the UE.

A fifth aspect provides a UE, including: a memory, configured to store a
program; a transceiver, configured to communicate with other devices; and a
processor, configured to execute the program in the memory, wherein when the
program is executed, the processor is configured to: generate processing time
information, the processing time information indicating one or more UE processing
times supported by the UE; and transmit the processing time information to a network
device through the transceiver.

A sixth aspect provides a network device, including: a memory, configured to
store a program; a transceiver, configured to communicate with other devices; and a
processor, configured to execute the program in the memory, wherein when the
program is executed, the processor is configured to: transmit an indication message to
a UE through the transceiver, the indication message being configured to instruct the
UE to report one or more UE processing times supported by the UE; and receive
processing time information from the UE through the transceiver, the processing time
information indicating one or more UE processing times supported by the UE.

A seventh aspect provides a computer chip, including: an input interface, an
output interface, at least one processor, and a memory. The processor is configured to
execute code in the memory. When the code is executed, the processor may
implement various processes performed by a UE in the communication method in the
foregoing first aspect and various implementation manners.

An eighth aspect provides a computer chip, including: an input interface, an
output interface, at least one processor, and a memory. The processor is configured to
execute code in the memory. When the code is executed, the processor may
implement various processes performed by a network device in the communication
method in the foregoing second aspect and various implementation manners.

A ninth aspect provides a computer-readable storage medium. The computer-
readable storage medium stores a program. The program enables a UE to perform any
one communication method in the first aspect and various implementation manners
thereof.

A tenth aspect provides a computer-readable storage medium. The computer-
readable storage medium stores a program. The program enables a network device to

perform any one communication method in the second aspect and various
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implementation manners thereof.

BRIEF DESCRIPTION OF DRAWINGS

In order to more clearly illustrate the technical solutions of the embodiments
of the disclosure, the drawings to be used in the embodiments of the disclosure will be
briefly introduced below. It is apparent that the drawings described below are only
some embodiments of the disclosure. Ordinary skill in the art can also obtain other
drawings based on these drawings without paying any creative work.

FIG. 1 is a schematic diagram of an application scenario according to an
embodiment of the disclosure.

FIG. 2 is a schematic diagram of a communication method according to an
embodiment of the disclosure.

FIG. 3 is a schematic diagram of a communication method according to
another embodiment of the disclosure.

FIG. 4 is a schematic structure diagram of a UE according to an embodiment
of the disclosure.

FIG. 5 is a schematic structure diagram of a network device according to an
embodiment of the disclosure.

FIG. 6 is a schematic structure diagram of a UE according to yet another
embodiment of the disclosure.

FIG. 7 is a schematic structure diagram of a network device according to yet

another embodiment of the disclosure.

DETAILED DESCRIPTION

The technical solutions in the embodiments of the disclosure are clearly and
completely described below in combination with the accompanying drawings in the
embodiments of the disclosure. It is apparent that the described embodiments are a
part of the embodiments of the disclosure, and not all embodiments. All other
embodiments obtained by those of ordinary skill in the art based on the embodiments

of the disclosure without paying any creative work shall fall within the scope of
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protection of the disclosure.

It is to be understood that the technical solutions of the embodiments of the
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), an LTE system, an LTE Frequency Division Duplex
(FDD) system, an LTE Time Division Duplex (TDD), a Universal Mobile
Telecommunication System (UMTS), or a Worldwide Interoperability for Microwave
Access (WiIMAX) communication system, a 5G system, or a New Radio (NR) system.

In the embodiments of the disclosure, the terms "network™ and "system™ are
often used interchangeably, but those skilled in the art can understand the meaning
thereof. The UE involved in the embodiments of the disclosure may include various
handheld devices, in-vehicle devices, wearable devices and computing devices having
a wireless communication function, or other processing devices connected to a
wireless modem, and various forms of UEs, Mobile Stations (MSs), terminals,
terminal devices, and the like. For convenience of description, in the embodiments of
the disclosure, the devices mentioned above are collectively called UEs.

The network device in the embodiments of the disclosure may be a device for
communicating with a terminal device. The network device may be a Base
Transceiver Station (BTS) in a GSM or a CDMA, or a NodeB (NB) in a WCDMA
system, or an Evolutional NodeB (eNB or eNodeB) in an LTE system, or a wireless
controller in a Cloud Radio Access Network (CRAN) scenario. Or, the network
device may be a relay station, an access point, an in-vehicle device, a wearable device,
and a network device in a future 5G network or a network device in a future evolved
Public Land Mobile Network (PLMN). The embodiments of the disclosure are not
limited.

FIG. 1 is a schematic diagram of an application scenario of a communication
method according to an embodiment of the disclosure. As shown in FIG. 1, the
application scenario may include a network device and a UE, wherein the network
device and the UE may communicate through a wireless link.

In order to improve communication performance, the disclosure provides a
communication method, a network device and a UE. It may be used to transmit one or

more UE processing times supported by the UE to the network device, so that the
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network device performs system scheduling or other related operations according to
the reported UE processing time, and the communication performance can be
improved.

FIG. 2 shows a communication method 200 according to an embodiment of
the disclosure. The method 200 may be performed by a UE. The method 200 includes
the following operations.

At S201, a UE generates processing time information, the processing time
information indicating one or more UE processing times supported by the UE.

The UE processing time may be time required for the UE to process data
during the communication process. For example, the UE processing time may be
time for preparing data uplink transmission after the UE receives an uplink scheduling
instruction of the network device; or the UE processing time may be time for
completing downlink data reception (completing channel decoding) after the UE
receives a downlink scheduling indication of the network device.

Alternatively, in the embodiment of the disclosure, the UE may directly report
the one or more UE processing times supported by the UE, or may report one or more
levels corresponding to the one or more UE processing times supported by the UE.
For example, at least one UE processing time level may be defined, and the at least
one UE processing time level may have a correspondence with at least one UE
processing time range. The UE may report the UE processing time level
corresponding to the UE processing time range covering the UE processing time(s)
supported by the UE. The network device may notify the UE of the manner of
classifying the UE processing time levels by means of signaling (such as dedicated
signaling or broadcast signaling), or the network device may preset the manner of
classifying the UE processing time levels in a protocol with the UE.

Alternatively, the UE may report a minimum UE processing time supported by
the UE through the processing time information, or may report at least one UE
processing time supported by the UE. The UE may report a UE processing time level
corresponding to a minimum UE processing time supported by the UE through the
processing time information, or may report at least one UE processing time level
supported by the UE. The UE processing time level corresponding to the minimum
UE processing time may be a UE processing time level corresponding to a UE

processing time range covering the minimum UE processing time. Those skilled in
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the art can understand that if the UE can support a certain UE processing time level,
the UE can support another UE processing time level lower than the UE processing
time level.

Alternatively, in the embodiment of the disclosure, the UE may also report the
processing time information according to a processing time corresponding to a target
parameter supported by the UE, the target parameter being at least one of the
following parameters: a target UE category, a target numerology or a target carrier
bandwidth, and the UE processing time being time required for data processing in
case that the UE configures the target parameter.

Alternatively, the target parameter may be any one of a target UE category, a
target numerology or a target carrier bandwidth, or may be any combination of the
parameters. The target UE category, the target numerology and the target carrier
bandwidth may be some UE categories, some numerologies and some carrier
bandwidths supported by the UE, or all UE categories, all numerologies and target
carrier bandwidths supported by the UE. The embodiment of the disclosure does not
make any limitation on this. The UE transmits the processing time information to the
network device, so that the network device schedules the UE or the system according
to the UE processing time corresponding to the target parameter, or may perform
other related operations according to the UE processing time.

Alternatively, the above UE category may be the UE category. It is to be noted
that in a communication system, the UE category may be used to define a maximum
uplink and downlink transmission rate that can be supported by the UE. Or, the UE
category is used to classify the terminal rates (levels) of the UE. A given UE category
is related to a certain Carrier Aggregation (CA), Multiple-Input Multiple-Out (MIMO)
and highest modulation (such as 64QAM and 256QAM). The above CA, MIMO and
highest modulation may all affect the size of the processing time of the UE. Therefore,
the UE processing time corresponding to different levels of UE categories is different.
In addition, as the UE category is higher, the maximum uplink and downlink
transmission rate that can be supported is higher. For example, if the highest UE
category of a UE is N, all rates from UE category 1 to UE category N can be
supported, and the highest rate that can be supported is determined by UE category N.
In addition, it is to be noted that UE category 0 is also written in the standard of 3GPP

Rel. 12, which can be dedicated to the Internet of Things and is used to indicate the
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maximum uplink and downlink transmission rate of a Machine Type Communication
(MTC).

Furthermore, in addition to the above CA, MIMO and highest modulation, the
UE processing time is affected by many other factors. For example, in the 5G
discussion, numerologies corresponding to different UEs may be different, or the
same UE may support multiple numerologies, and different numerologies may also
affect the size of the UE processing time. The numerology may also be called a basic
parameter set, which may be the most basic parameters of a communication system
(such as a cellular system). For example, for an LTE system or a 5G system, the
numerology may include a subcarrier spacing, a symbol duration and the like of the
system. The subcarrier spacing and the symbol width may also affect the size of the
processing time. In other words, for different numerologies supported by the UE, the
UE processing time corresponding to the same UE category may also be different.

In addition, carrier bandwidths supported by different UEs may be different,
or the same UE may support multiple carrier bandwidths, and carrier bandwidths
supported by the UE may be different, which may also affect the size of the UE
processing time.

At S202, the UE transmits the processing time information to a network
device.

In the embodiments of the disclosure, the UE reports processing time
information to the network device, the processing time information may indicate one
or more UE processing times supported by the UE, so that the network device
performs scheduling or other operations on a system based on the processing time
information, thereby improving the communication performance.

Alternatively, in the method 200, the processing time information includes a
minimum UE processing time supported by the UE.

In the embodiments of the disclosure, the UE may directly report the
minimum UE processing time supported by the UE to the network device, so that the
network device performs related scheduling or other operations, thereby improving
the communication performance.

Alternatively, in the method 200, the UE supports at least one UE processing
time level, the at least one UE processing time level has a correspondence with at

least one UE processing time range, and the processing time information includes at
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least one UE processing time level supported by the UE.

Alternatively, in the method 200, the UE supports at least one UE processing
time level, the at least one UE processing time level has a correspondence with at
least one UE processing time range, and the processing time information includes a
UE processing time level corresponding to a minimum UE processing time supported
by the UE.

For example, the processing time of the UE may be classified into three levels:

Level 1: 3ms and above;

Level 2: 0.5ms to 3ms;

Level 3: 0.1ms to 0.5ms.

If the minimum UE processing time that can be supported by the UE is 0.3ms,
a level corresponding to the minimum UE processing time is 3. It is indicated that the
UE can support three UE processing time levels namely Level 1, Level 2, and Level 3.
The UE may indicate, in the processing time information, that UE processing time
levels supported by the UE are Level 1, Level 2, and Level 3. Or, the UE may indicate,
in the processing time information, that the UE processing time level corresponding to
the minimum UE processing time supported by the UE is Level 3.

Alternatively, the UE may preset a manner of classifying the UE processing
time levels by using a protocol with the network device, or may notify the UE of a
manner of classifying the UE processing time levels by the network device. For
example, in the method 300, the UE may receive notification information from the
network device, the notification information indicating a correspondence between at
least one UE processing time level and at least one UE processing time range.
Alternatively, the notification information may be dedicated signaling or broadcast
signaling.

Alternatively, the UE may actively report the processing time information to
the network device. For example, the UE may report the processing time information
to the network device when the base station/network is accessed for the first time, and
the UE may report the processing time information after the network device instructs
the UE to report the UE processing time.

For example, the method 300 further includes the following operations.

At S203, before the UE generates the processing time information, the UE

receives an indication message from the network device, the indication message being
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configured to instruct the UE to report one or more UE processing times supported by
the UE.

In the embodiments of the disclosure, the UE may receive an indication
message from the network device, the indication message being configured to instruct
the UE to report the supported UE processing time, thereby improving the
communication performance.

Further, the indication message may indicate a manner in which the UE
reports the UE processing time. For example, the indication message may instruct the
UE to report a minimum UE processing time supported by the UE, or instruct the UE
to report a UE processing time level corresponding to the minimum UE processing
time supported by the UE, or instruct the UE to report at least one UE processing time
level supported by the UE. The embodiment of the disclosure does not make any
limitation on this.

Alternatively, the UE may also report a UE processing time according to a
target parameter supported by the UE. For example, in the method 300, the processing
time information reported by the UE may further include the UE processing time
corresponding to the target parameter, the target parameter being at least one of the
following parameters: a target UE category, a target numerology or a target carrier
bandwidth, and the UE processing time being time required for data processing in
case that the UE configures the target parameter.

In the embodiments of the disclosure, the UE reports processing time
information to the network device, the processing time information may indicate a UE
processing time corresponding to the target parameter supported by the UE, so that
the network device performs scheduling or other operations on a system based on the
processing time information, thereby improving the communication performance.

Alternatively, the method 200 further includes the following operations.

At S204, before the UE generates the processing time information, the UE
receives an indication message from the network device, the indication message
including first information configured to instruct the UE to report a UE processing
time corresponding to the target parameter.

In the embodiments of the disclosure, the UE may receive an indication
message from the network device, and first information included in the indication

message may be used to instruct the UE to report a UE processing time corresponding
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to a target parameter, thereby improving the communication performance.

Alternatively, the indication message may be used to instruct the UE to report
the UE processing time(s) supported by the UE.

In the embodiments of the disclosure, the network device may configure a
manner in which the UE reports the UE processing time by the indication message, or
the network device may instruct the UE to report the UE processing time
corresponding to specific target parameters or specific combination of target
parameters. The UE may generate processing time information based on the
indication message, and transmit the processing time information to the network
device.

Alternatively, as an embodiment, the processing time information includes a
UE processing time corresponding to a combination of target parameters, the
combination of target parameters including at least two of the following parameters:
the target UE category, the target numerology, or the target carrier bandwidth.

Alternatively, as an embodiment, the network device may indicate, in the
indication message, the range of the UE category, the numerology and/or the carrier
bandwidth reported by the UE. For example, the network device may indicate UE
category 3, UE category 5 and UE category 7 in the indication message, and the UE
may merely report the UE processing time corresponding to the three UE categories
to the network device by the processing time information. For example, the network
device may configure a list of UE categories for the UE, and the UE may merely
report UE processing times corresponding to the UE categories included in the list.
The network device may transmit the list through the indication message. It should be
understood that the highest UE category that can be supported by the UE may exceed
the highest UE category that the network device requires the UE to report. However,
when the highest UE category that the network device requires the UE to report
exceeds the UE category that can be supported by the UE, the UE may merely report
the UE processing time corresponding to the UE category that can be supported by the
UE. Similarly, the range of the numerology or carrier bandwidth supported by the UE
may exceed the range that the network device requires the UE to report. However,
when the range of the numerology or carrier bandwidth that the network device
requires the UE to report exceeds the range supported by the UE, the UE may merely

report the UE processing time corresponding to the numerology or carrier bandwidth
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supported by the UE.

Alternatively, as an embodiment, the indication message may include second
information, the second information being configured to instruct the UE to report a
UE processing time corresponding to a UE category that is less than or equal to a
highest UE category. After receiving the indication message, the UE may determine,
from the UE categories supported by the UE, a UE category that is less than or equal
to the highest UE category, determine the UE category that is less than or equal to the
highest UE category as the target UE category, and then generate processing time
information. For example, the network device may configure the UE to report
different UE processing times corresponding to UE category 1 to UE category N. For
example, if the highest UE category required to be reported by the network device is
UE category 7, the UE will report different UE processing times corresponding to UE
category 1 to UE category 7.

Alternatively, as an embodiment, the target numerology may be M
numerologies, and the processing time information may include a UE processing time,
for each of the M numerologies, corresponding to the target UE category, where M=
1.

It is to be noted that the numerology may include the most basic parameters of
a communication system (such as a cellular system). For example, for an LTE system
or a 5G system, the numerology may include a subcarrier spacing, a symbol duration
and the like of the system.

In the embodiments of the disclosure, the UE reports, through the processing
time information, the UE processing time corresponding to the combination of
different numerologies and the target UE category configured by the UE, so that the
network device performs system scheduling or other operations according to the
processing time information, thereby improving the communication performance.

The above M numerologies may be all of the numerologies supported by the
UE, or may be some of the numerologies supported by the UE.

Alternatively, the network device may instruct the UE to report a UE
processing time, for each of the M numerologies, corresponding to the target UE
category. The indication may be included in an indication message, or may be
included in other information.

For example, Table 1 indicates a manner in which the UE reports the UE
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processing time to the network device, and the UE may transmit the processing time
information to the network device according to Table 1. Table 1 may be
preconfigured for the UE by the network device. For example, the network device
may indicate, to the UE by the indication information, that the UE is expected to
report the range of the combination of the numerology and the target UE category.
The UE may report the UE processing times, for all of the numerologies supported by
the UE, corresponding to the target UE category, to the network device, or the UE
may report the UE processing times, for some of the numerologies supported by the

UE, corresponding to the target UE category, to the network device.

Table 1
Numerology Target UE category UE processing time
Numerology 1 UE category i
UE category j
Numerology 2 UE category m
UE category n

Alternatively, as an embodiment, the target carrier bandwidth may include N
carrier bandwidths, and the processing time information may include a UE processing
time, for each of the N carrier bandwidths, corresponding to the target UE category,
where N is greater than or equal to 1.

The N carrier bandwidths may be all of the carrier bandwidths supported by
the UE, or may be some of the carrier bandwidths supported by the UE.

Alternatively, the network device may indicate, to the UE, that the network
device expects the UE to report a UE processing time, for each of the N carrier
bandwidths, corresponding to the target UE category. The indication may be included
in indication information, or may be included in other information.

For example, the UE may transmit the processing time information to the

network device according to Table 2. Table 2 may be preconfigured for the UE by the
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network device. For example, the network device may indicate, by using the
indication information, that the UE is expected to report the range of the combination

of the carrier bandwidths and the target UE categories.

Table 2
carrier bandwidth Target UE category UE processing time
bandwidth 1 UE category i
UE category j
bandwidth 2 UE category m
UE category n

For another example, the UE may also transmit the processing time
information to the network device according to Table 3. Table 3 may be
preconfigured for the UE by the network device. For example, the network device
may indicate, to the UE by using the indication information, that the UE is expected
to report the range of the combination of the carrier bandwidths, the numerologies and
the target UE categories. The UE reports, to the network device, the UE processing
time, for each numerology under each carrier bandwidth supported by the UE,

corresponding to the target UE category.

Table 3
carrier Numerology Target UE | UE processing
bandwidth category time
bandl Numerologyl | UE category i

UE category |

Numerology?2 | UE category m

UE category n
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band2 Numerologyl | UE category i

UE category |

Numerology2 | UE category m

UE category n

FIG. 3 shows a communication method 300 according to another embodiment
of the disclosure. The method may be performed by a network device, the content of
the method 300 shown in FIG. 3 that is the same as or similar to FIG. 2 may be seen
from the related description of FIG. 2, which is not repeated herein. The method 300
includes the following operations.

At S301, a network device transmits an indication message to a UE, the
indication message being configured to instruct the UE to report one or more UE
processing times supported by the UE.

At S302, the network device receives processing time information from the
UE, the processing time information indicating one or more UE processing times
supported by the UE.

In the embodiments of the disclosure, the network device instructs the UE to
report processing time information, the processing time information may indicate a
UE processing time corresponding to a target parameter supported by the UE, so that
the network device performs scheduling or other operations on a system based on the
processing time information, thereby improving the communication performance.

Alternatively, in the method 300, the processing time information includes a
minimum UE processing time supported by the UE.

Alternatively, in the method 300, the UE supports at least one UE processing
time level, the at least one UE processing time level has a correspondence with at
least one UE processing time range, and the processing time information includes at
least one UE processing time level supported by the UE.

Alternatively, in the method 300, the processing time information includes a
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UE processing time level corresponding to a minimum UE processing time supported
by the UE.

Alternatively, in the method 300, the communication method further includes
that, the network device transmits notification information to the UE, the notification
information indicating a correspondence between at least one UE processing time
level and at least one UE processing time range.

Alternatively, in the method 300, the processing time information includes a
UE processing time corresponding to a target parameter, the target parameter
including at least one of the following parameters: a target UE category, a target
numerology or a target carrier bandwidth, and the UE processing time being time
required for data processing in case that the UE configures the target parameter.

Alternatively, in the method 300, the indication message includes first
information configured to instruct the UE to report a UE processing time
corresponding to the target parameter.

Alternatively, in the method 300, the processing time information includes a
UE processing time corresponding to a combination of target parameters, the
combination of target parameters including at least two of the following parameters:
the target UE category, the target numerology, or the target carrier bandwidth.

Alternatively, in the method 300, the indication message includes second
information, the second information being configured to instruct the UE to report a
UE processing time corresponding to a UE category that is less than or equal to a
highest UE category.

Alternatively, in the method 300, the target numerology includes M
numerologies, and the processing time information includes a UE processing time, for
each of the M numerologies, corresponding to the target UE category.

Alternatively, in the method 300, the target carrier bandwidth includes N
carrier bandwidths, and the processing time information includes a UE processing
time, for each of the N carrier bandwidths, corresponding to the target UE category.

The communication method according to the embodiment of the disclosure
was introduced above in conjunction with FIG. 1 to FIG. 3. A UE and a network
device according to the embodiment of the disclosure will be described in detail
below in conjunction with FIG. 4 to FIG. 7.

FIG. 4 illustrates a schematic block diagram of a UE according to an
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embodiment of the disclosure. The UE 400 shown in FIG. 4 includes a generating
module 410 and a transmitting module 420.

The generating module 410 is configured to generate processing time
information, the processing time information indicating one or more UE processing
times supported by the UE.

The transmitting module 420 is configured to transmit the processing time
information to a network device.

In the embodiments of the disclosure, the UE reports processing time
information to the network device, the processing time information may indicate one
or more UE processing times supported by the UE, so that the network device
performs scheduling or other operations on a system based on the processing time
information, thereby improving the communication performance.

Alternatively, the processing time information includes a minimum UE
processing time supported by the UE.

Alternatively, the UE supports at least one UE processing time level, the at
least one UE processing time level has a correspondence with at least one UE
processing time range, and the processing time information includes at least one UE
processing time level supported by the UE.

Alternatively, the processing time information includes a UE processing time
level corresponding to a minimum UE processing time supported by the UE.

Alternatively, the UE further includes: a receiving module 430, configured to
receive notification information from the network device, the notification information
indicating a correspondence between at least one UE processing time level and at
least one UE processing time range.

Alternatively, the UE further includes: a receiving module 430, configured to
receive, before the generating module generates processing time information, an
indication message from the network device, the indication message being configured
to instruct the UE to report one or more UE processing times supported by the UE.

Alternatively, the processing time information includes a UE processing time
corresponding to a target parameter, the target parameter being at least one of the
following parameters: a target UE category, a target numerology or a target carrier
bandwidth, and the UE processing time being time required for data processing in

case that the UE configures the target parameter.
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Alternatively, the UE further includes: a receiving module 430, configured to
receive, before the generating module 410 generates processing time information, an
indication message from the network device, the indication message including first
information, the first information being configured to instruct the UE to report a UE
processing time corresponding to the target parameter.

Alternatively, the processing time information includes a UE processing time
corresponding to a combination of target parameters, the combination of target
parameters including at least two of the following parameters: the target UE category,
the target numerology, or the target carrier bandwidth.

Alternatively, the indication message includes second information, the second
information being configured to instruct the UE to report a UE processing time
corresponding to a UE category that is less than or equal to a highest UE category;
and the generating module is specifically configured to: determine a UE category that
is less than or equal to the highest UE category from UE categories supported by the
UE; determine the UE category that is less than or equal to the highest UE category as
the target UE category; and generate the processing time information according to a
UE processing time corresponding to the target UE category.

Alternatively, the target numerology includes M numerologies, and the
processing time information, for each of the M numerologies, includes a UE
processing time corresponding to the target UE category.

Alternatively, the target carrier bandwidth includes N carrier bandwidths, and
the processing time information includes a UE processing time, for each of the N
carrier bandwidths, corresponding to the target UE category.

FIG. 5 illustrates a schematic block diagram of a network device according to
an embodiment of the disclosure. A network device 500 shown in FIG. 5 includes a
transmitting module 510 and a receiving module 520.

The transmitting module 510 is configured to transmit an indication message
to a UE, the indication message being configured to instruct the UE to report one or
more UE processing times supported by the UE.

The receiving module 520 is configured to receive processing time
information from the UE, the processing time information indicating the UE
processing time(s) supported by the UE.

In the embodiments of the disclosure, the network device instructs the UE to
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report processing time information, the processing time information may indicate one
or more UE processing times supported by the UE, so that the network device
performs scheduling or other operations on a system based on the processing time
information, thereby improving the communication performance.

Alternatively, the processing time information includes a minimum UE
processing time supported by the UE.

Alternatively, the UE supports at least one UE processing time level, the at
least one UE processing time level has a correspondence with at least one UE
processing time range, and the processing time information includes at least one UE
processing time level supported by the UE.

Alternatively, the processing time information includes a UE processing time
level corresponding to a minimum UE processing time supported by the UE.

Alternatively, the receiving module 510 is further configured to transmit
notification information to the UE, the notification information indicating a
correspondence between at least one UE processing time level and at least one UE
processing time range.

Alternatively, the processing time information includes a UE processing time
corresponding to a target parameter, the target parameter being at least one of the
following parameters: a target UE category, a target numerology or a target carrier
bandwidth, and the UE processing time being time required for data processing in
case that the UE configures the target parameter.

Alternatively, the indication message includes first information configured to
instruct the UE to report a UE processing time corresponding to the target parameter.

Alternatively, the processing time information includes a UE processing time
corresponding to a combination of target parameters, the combination of target
parameters including at least two of the following parameters: the target UE category,
the target numerology, or the target carrier bandwidth.

Alternatively, the indication message includes second information, the second
information being configured to instruct the UE to report a UE processing time
corresponding to a UE category that is less than or equal to a highest UE category.

Alternatively, the target numerology includes M numerologies, and the
processing time information, for each of the M numerologies, includes a UE

processing time corresponding to the target UE category.
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Alternatively, the target carrier bandwidth includes N carrier bandwidths, and
the processing time information includes a UE processing time, for each of the N
carrier bandwidths, corresponding to the target UE category.

FIG. 6 illustrates a schematic block diagram of a UE according to an
embodiment of the disclosure. A UE 600 shown in FIG. 6 includes a memory 610, a
transceiver 620 and a processor 630.

The memory 610 is configured to store a program.

The transceiver 620 is configured to communicate with other devices.

The processor 630 is configured to execute the program in the memory 610,
wherein when the program is executed, the processor 630 is configured to: generate
processing time information, the processing time information indicating one or more
UE processing times supported by the UE; and transmit the processing time
information to a network device through the processor 630.

In the embodiments of the disclosure, a UE reports processing time
information to a network device, wherein the processing time information may
indicate one or more UE processing times supported by the UE, so that the network
device performs scheduling or other operations on a system based on the processing
time information, thereby improving the communication performance.

Alternatively, the processing time information includes a minimum UE
processing time supported by the UE.

Alternatively, the UE supports at least one UE processing time level, the at
least one UE processing time level has a correspondence with at least one UE
processing time range, and the processing time information includes at least one UE
processing time level supported by the UE.

Alternatively, the processing time information includes a UE processing time
level corresponding to a minimum UE processing time supported by the UE.

Alternatively, the processor 630 is further configured to receive notification
information from the network device through the transceiver 620, the notification
information indicating a correspondence between at least one UE processing time
level and at least one UE processing time range.

Alternatively, the processor 630 is further configured to receive, before
generating processing time information, an indication message from the network

device through the transceiver 620, the indication message being configured to
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instruct the UE to report one or more UE processing times supported by the UE.

Alternatively, the processing time information includes a UE processing time
corresponding to a target parameter, the target parameter being at least one of the
following parameters: a target UE category, a target numerology or a target carrier
bandwidth, and the UE processing time being time required for data processing in
case that the UE configures the target parameter.

Alternatively, the processor 630 is further configured to receive, before
generating processing time information, an indication message from the network
device through the transceiver 620, the indication message including first information,
the first information being configured to instruct the UE to report a UE processing
time corresponding to the target parameter.

Alternatively, the processing time information includes a UE processing time
corresponding to a combination of target parameters, the combination of target
parameters including at least two of the following parameters: the target UE category,
the target numerology, or the target carrier bandwidth.

Alternatively, the indication message includes second information, the second
information being configured to instruct the UE to report a UE processing time
corresponding to a UE category that is less than or equal to a highest UE category;
and the operation that the UE generates processing time information includes that: the
UE determines a UE category that is less than or equal to the highest UE category
from UE categories supported by the UE; the UE determines the UE category that is
less than or equal to the highest UE category as the target UE category; and the UE
generates the processing time information according to a UE processing time
corresponding to the target UE category.

Alternatively, the target numerology is M numerologies, and the processing
time information, for each of the M numerologies, includes a UE processing time
corresponding to the target UE category.

Alternatively, the target carrier bandwidth is N carrier bandwidths, and the
processing time information includes a UE processing time, for each of the N carrier
bandwidths, corresponding to the target UE category.

FIG. 7 illustrates a schematic block diagram of a network device according to
an embodiment of the disclosure. A network device 700 shown in FIG. 7 includes a

transmitting module 510 and a receiving module 520.
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The memory 710 is configured to store a program.

The transceiver 720 is configured to communicate with other devices.

The processor 730 is configured to execute the program in the memory 710,
wherein when the program is executed, the processor 730 is configured to: transmit an
indication message to a UE through the transceiver 720, the indication message being
configured to instruct the UE to report one or more UE processing times supported by
the UE; and receive processing time information from the UE through the transceiver
720, the processing time information indicating one or more UE processing times
supported by the UE.

In the embodiments of the disclosure, the network device instructs the UE to
report processing time information, the processing time information may indicate one
or more UE processing times supported by the UE, so that the network device
performs scheduling or other operations on a system based on the processing time
information, thereby improving the communication performance.

Alternatively, the processing time information includes a minimum UE
processing time supported by the UE.

Alternatively, the UE supports at least one UE processing time level, the at
least one UE processing time level has a correspondence with at least one UE
processing time range, and the processing time information includes at least one UE
processing time level supported by the UE.

Alternatively, the processing time information includes a UE processing time
level corresponding to a minimum UE processing time supported by the UE.

Alternatively, the processor 730 is further configured to transmit notification
information to the UE through the transceiver 720, the notification information
indicating a correspondence between at least one UE processing time level and at
least one UE processing time range.

Alternatively, the processing time information includes a UE processing time
corresponding to a target parameter, the target parameter being at least one of the
following parameters: a target UE category, a target numerology or a target carrier
bandwidth, and the UE processing time being time required for data processing in
case that the UE configures the target parameter.

Alternatively, the indication message includes first information configured to

instruct the UE to report a UE processing time corresponding to the target parameter.
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Alternatively, the processing time information includes a UE processing time
corresponding to a combination of target parameters, the combination of target
parameters including at least two of the following parameters: the target UE category,
the target numerology, or the target carrier bandwidth.

Alternatively, the indication message includes second information, the second
information being configured to instruct the UE to report a UE processing time
corresponding to a UE category that is less than or equal to a highest UE category.

Alternatively, the target numerology is M numerologies, and the processing
time information, for each of the M numerologies, includes a UE processing time
corresponding to the target UE category.

Alternatively, the target carrier bandwidth is N carrier bandwidths, and the
processing time information includes a UE processing time, for each of the N carrier
bandwidths, corresponding to the target UE category.

In addition, the terms "system" and "network" are used interchangeably herein.
The term ™"and/or" herein is merely an association describing associated objects,
indicating that there may be three relationships. For example, A and/or B may
indicate that A exists separately, both A and B exist, and B exists separately. In
addition, the character "/" herein generally indicates that the contextual object is an
"or" relationship.

It is to be understood that in the embodiment of the disclosure, "B
corresponding to A" means that B is associated with A, and B can be determined from
A. However, it is also to be understood that determining B from A does not mean that
B is determined merely from A, and that B can also be determined from A and/or
other information.

It is to be understood that in various embodiments of the disclosure, the size of
the sequence numbers of the above processes does not mean the order of execution,
and the order of execution of each process should be determined by its function and
internal logic, and should not make any limitation to the implementation process of
the embodiment of the disclosure.

It can be understood that the processor in the embodiment of the disclosure
may be an integrated circuit chip with signal processing capability. In the
implementation process, each step of the foregoing method embodiments may be

completed by an integrated logic circuit of hardware in the processor or an instruction
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in the form of software. The processor may be a general-purpose processor, a Digital
Signal Processor (DSP), an Application Specific Integrated Circuit (ASIC), a Field
Programmable Gate Array (FPGA), or other programmable logic devices, discrete
gates or transistor logic devices, discrete hardware components. The methods, steps,
and logical block diagrams disclosed in the embodiments of the disclosure may be
implemented or performed. The general purpose processor may be a microprocessor
or the processor may also be any conventional processor or the like. The steps of the
method disclosed in connection with the embodiments of the disclosure may be
directly implemented as being completely performed by a hardware decoding
processor, or completely performed by a combination of hardware and software
modules in the decoding processor. The software module may be located in a mature
storage medium in the field such as a random memory, a flash memory, a Read-Only
Memory (ROM), a Programmable ROM (PROM) or an electrically erasable
programmable memory, and a register. The storage medium is located in the memory,
and the processor reads information in the memory and completes the steps of the
above method in combination with hardware thereof.

It is to be understood that the memory in the embodiments of the disclosure
may be a volatile memory or a non-volatile memory, or may include both a volatile
memory and a non-volatile memory. The non-volatile memory may be a ROM, a
PROM, an Erasable PROM (EPROM), or an Electrically EPROM (EEPROM) or a
flash memory. The volatile memory may be a Random Access Memory (RAM) that
acts as an external cache. By way of example and not limitation, many forms of RAM
are available, such as a Static RAM (SRAM), a Dynamic RAM (DRAM), a
Synchronous DRAM (SDRAM), a Double Data Rate SDRAM (DDR SDRAM), an
Enhanced SDRAM (ESDRAM), a Synchlink DRAM (SLDRAM), and a Direct
Rambus RAM (DR RAM). It is to be noted that the memories of the systems and
methods described herein are intended to include, but not limited to, these and any
other suitable types of memories.

Those of ordinary skill in the art will appreciate that the units and algorithm
steps of various examples described in combination with the embodiments disclosed
herein can be implemented in electronic hardware or a combination of computer
software and electronic hardware. Whether these functions are performed in the form

of hardware or software depends on specific application and design constraints of the
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technical solution. Those skilled in the art can use different methods for implementing
the described functions for each particular application, but such implementation
should not be considered to be beyond the scope of the disclosure.

Those skilled in the art can clearly understand that for the convenience and
brevity of the description, the specific working process of the system, apparatus and
unit described above may be seen from the corresponding process in the foregoing
method embodiment, and details are not described herein again.

In several embodiments provided by the present application, it is to be
understood that the disclosed system, apparatus and method may be implemented in
other manners. For example, the apparatus embodiments described above are merely
illustrative. For example, the division of the unit is only a logical function division. In
actual implementation, there may be another division manner. For example, multiple
units or components may be combined or may be integrated into another system, or
some features may be ignored or not executed. In addition, coupling or direct
coupling or communication connection displayed or discussed may be indirect
coupling or communication connection between apparatuses or units through some
interfaces, and may be electrical, mechanical or otherwise.

The units described as separate components may or may not be physically
separated, and the components displayed as units may or may not be physical units,
that is, may be located in one place, or may be distributed to multiple network units.
Some or all of the units may be selected according to actual needs to achieve the
purpose of the solution of the present embodiment.

In addition, each functional unit in each embodiment of the disclosure may be
integrated into one processing unit, or each unit may exist physically separately, or
two or more units may be integrated into one unit.

The functions may be stored in a computer-readable storage medium if being
implemented in the form of a software functional unit and sold or used as a standalone
product. Based on such understanding, the essence of the technical solution of the
disclosure or a part contributing to the prior art or a part of the technical solution may
be embodied in the form of a software product, which is stored in a storage medium,
including a plurality of instructions used to cause a computer device (which may be a
personal computer, server, or network device, etc.) to perform all or part of the steps

of the methods described in various embodiments of the disclosure. The foregoing
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storage medium includes: various media capable of storing program codes, such as a
U disk, a mobile hard disk, a ROM, a RAM, a magnetic disk, or an optical disc.

The above is only the specific implementation manner of the disclosure, but
the scope of protection of the disclosure is not limited thereto. Any person skilled in
the art can easily think of changes or replacements within the technical scope
disclosed by the disclosure, which should be covered by the scope of protection of the
disclosure. Therefore, the scope of protection of the disclosure should be determined

by the scope of protection of the claims.
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CLAIMS

1. A communication method, comprising:

generating, by a User Equipment (UE), processing time information, the
processing time information indicating one or more UE processing times supported by
the UE; and

transmitting, by the UE, the processing time information to a network device;

wherein the processing time information comprises a UE processing time
corresponding to a target parameter, the target parameter including at least one of the
following parameters: a target UE category, a target numerology or a target carrier
bandwidth, and the UE processing time being time required for data processing in
case that the UE configures the target parameter; and

wherein the target numerology comprises M numerologies, and the processing
time information comprises a UE processing time, for each of the M numerologies,

corresponding to the target UE category.

2. The communication method of claim 1, wherein the processing time information

comprises a minimum UE processing time supported by the UE.

3. The communication method of claim 2, wherein the UE supports at least one UE
processing time level, the at least one UE processing time level has a correspondence
with at least one UE processing time range, and the processing time information
comprises the at least one UE processing time level supported by the UE.

4. The communication method of claim 3, wherein the processing time information
comprises a UE processing time level corresponding to the minimum UE processing

time supported by the UE.

5. The communication method of claim 1, wherein the target carrier bandwidth
comprises N carrier bandwidths, and the processing time information comprises a UE
processing time, for each of the N carrier bandwidths, corresponding to the target UE

category.

6. The communication method of any one of claims 1 to 5, wherein the UE processing
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time is time for preparing data uplink transmission after the UE receives an uplink

scheduling instruction of the network device.

7. The communication method of any one of claims 1 to 5, wherein the numerology

comprises subcarrier spacing.

8. A User Equipment (UE), comprising:

a generating module, configured to generate processing time information, the
processing time information indicating one or more UE processing times supported by
the UE; and

a transmitting module, configured to transmit the processing time information
to a network device;

wherein the processing time information comprises a UE processing time
corresponding to a target parameter, the target parameter including at least one of the
following parameters: a target UE category, a target numerology or a target carrier
bandwidth, and the UE processing time being time required for data processing in
case that the UE configures the target parameter; and

wherein the target numerology comprises M numerologies, and the processing
time information comprises a UE processing time, for each of the M numerologies,

corresponding to the target UE category.

9. The UE of claim 8, wherein the processing time information comprises a minimum

UE processing time supported by the UE.

10. The UE of claim 9, wherein the UE supports at least one UE processing time level,
the at least one UE processing time level has a correspondence with at least one UE
processing time range, and the processing time information comprises the at least one

UE processing time level supported by the UE.

11. The UE of claim 10, wherein the processing time information comprises a UE
processing time level corresponding to the minimum UE processing time supported
by the UE.

12. The UE of claim 10 or 11, further comprising: a receiving module, configured to

receive notification information from the network device, the notification information
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indicating the correspondence between the at least one UE processing time level and

the at least one UE processing time range.

13. The UE of claim 12, wherein the receiving module is further configured to receive,
before the generating module generates processing time information, an indication
message from the network device, the indication message being configured to instruct
the UE to report one or more UE processing times supported by the UE.

14. The UE of claim 8, wherein the target carrier bandwidth comprises N carrier
bandwidths, and the processing time information comprises a UE processing time, for

each of the N carrier bandwidths, corresponding to the target UE category.

15. The UE of any one of claims 8 to 14, wherein the UE processing time is time for
preparing data uplink transmission after the UE receives an uplink scheduling

instruction of the network device.

16. The UE of any one of claims 8 to 15, wherein the numerology comprises

subcarrier spacing.
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