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(57) Abréegée/Abstract:

Provided by the present application are a method and device for multiplexing uplink authorization resources, the method
comprising: a network device determines control information, the control information comprising uplink authorization resource
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(57) Abrege(suite)/Abstract(continued):

Information and multiplexing mode information, wherein the uplink authorization resource information I1s used for indicating uplink
authorization resources configured by the network device for a terminal device, the multiplexing mode Information Is used for
iIndicating a multiplexing mode of remaining uplink authorization resources, and the remaining uplink authorization resources are
uplink authorization resources other than the uplink authorization resource used for carrying data in a logical channel
corresponding to the uplink authorization resource; and the network device sends the control information to the terminal device.

The method for multiplexing uplink authorization resources of the present application may improve the use efficiency of uplink
authorization resources.
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ABSTRACT

The present application provides a method and device for multiplexing uplink grant
resources, including: determining, by a network device, control information, where the
control information includes uplink grant resources information and multiplexing manner
information, where the uplink grant resources information 1s used for indicating uplink grant
resources configured by the network device for a terminal device, the multiplexing manner
information 1s used for indicating a multiplexing manner of remaining uplink grant resources,
and the remaining uplink grant resources are uplink grant resources in the uplink grant
resources except a part of uplink grant resources used for carrying data in one or more logical
channels corresponding to the uplink grant resources: and transmitting, by the network device,
the control information to the terminal device. The method for multiplexing uplink grant

resources of the present application can improve a use efficiency of uplink grant resources.
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METHOD AND DEVICE FOR MULTIPLEXING UPLINK GRANT
RESOURCES

TECHNICAL FIELD

[0001] Embodiments of the present application relate to the field of communications, and

more particularly, to a method and device for multiplexing uplink grant resources.

BACKGROUND

[0002] In an existing long term revolution (Long Term Revolution, “LTE” for short)
system. after a network side configures an uplink grant (Uplink Grant) resource for a terminal
equipment (User Equipment, “UE™ for short), the terminal device multiplexes the uplink grant
resources according to priorities of all logical channels.

[0003] In a new radio (New Radio, “NR” for short) system, a plurality of numerologies
(numerology) are introduced, and each logical channel may be mapped to a certain type or a
certain group of numerologies, so that uplink grant resources corresponding to a certain type
of numerology can only be used by a certain logic channel or a certain group of logic
channels corresponding to that numerology, and other logic channels cannot use that uplink

grant resources, thereby resulting in a waste of the uplink grant resources.

SUMMARY

[0004] The present application provides a method and a device for multiplexing uplink
grant resources, which can improve a use efficiency of uplink grant resources.
[0005] A first aspect provides a method for multiplexing uplink grant resources, including:

determining, by a network device, control information, where the control information includes
uplink grant resources information and multiplexing manner information, where, the uplink
grant resources information is used for indicating uplink grant resources configured by the
network device for a terminal device, the multiplexing manner information is used for
indicating a multiplexing manner of remaining uplink grant resources. and the remaining

uplink grant resources are uplink grant resources in the uplink grant resources except a part of

WSLEGAL 088117:00007:22719503v3 ]
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uplink grant resources used for carrying data in one or more logical channels corresponding to
the uplink grant resources; and transmitting, by the network device, the control information to
the terminal device.

[0006] [n the method for multiplexing uplink grant resources according to the present
application, the control information transmitted by the network device to the terminal device
includes multiplexing manner information, so that the terminal device can determine the
multiplexing manner of the remaining uplink grant resources in the configured uplink grant
resources according to the multiplexing manner information, and multiplex the remaining
uplink grant resources according to the determined multiplexing manner. Therefore, the use
etticiency of uplink grant resources can be improved.

{0007] In combination with the first aspect, in an implementation of the first aspect,
betore the determining, by a network device, control information, the method further includes:
receiving, by the network device. a resource scheduling request transmitted by the terminal
device, where the resource scheduling request is used for indicating a data amount of data to
be transmitted of the terminal device and a logical channel carrying the data to be transmitted;
and determining, by the network device, the uplink grant resources according to the data
amount and a service feature of the logical channel carrying the data to be transmitted.

[0008] In combination with the first aspect and the above implementation thereof, in
another implementation of the first aspect, the multiplexing manner includes at least one of
the following manners: a global logical channel multiplexing manner, a partial logical channel
multiplexing manner and an undefined logical channel multiplexing manner.

[0009] [t should be noted that, the global logical channel multiplexing manner refers to
that the terminal device multiplexes the remaining uplink grant resources for all logical

channels with a service carried thereon according to a specific priority order. The partial

logical channel multiplexing manner refers to that the terminal device multiplex the remaining
uplink grant resources for a logical channel specified by the network device according to a
spectfic priority order. The undefined logical channel multiplexing manner refers to that the
terminal device may voluntarily determine the logical channel that multiplex the remaining
uplink grant resources in real time according to the implementation.

[0010] [n combination with the first aspect and the above implementation thereof, in
another implementation of the first aspect, the method further includes: transmitting, by the
network device. priority indication information to the terminal device, where the priority
indication information is used for the terminal device to determine a priority for each logical

channel of one or more target logical channels to multiplex the rematning uplink grant

WSLEGALW8&117:00007-22719503v3 2
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resources, and the target logical channel is a logical channel that can multiplex the remaining

uplink grant resources.

[0011] In combination with the first aspect and the above implementation thereof, in
another implementation of the first aspect, the priority indication intormation 1s also used for
the terminal device to determine priorities that different data packets in the each logical
channel multiplex the remaining uplink grant resources.

[0012] [n combination with the first aspect and the above implementation thereof, in
another implementation of the first aspect, the priority indication information is used for
indicating that the terminal device determines the priority for the each logical channel to
multiplex the remaining uplink grant resources according to a service type of data that can be
transmitted by a data radio bearer DRB corresponding to the each logical channel; or.

[0013] the priority indication information i1s used for indicating that the terminal device
determines the priority for the each logical channel to multiplex the remaining uplink grant
resources according to a parameter configured by high layer signaling; or,

[0014] the priority indication information is used for indicating the priority for the each
logical channel to multiplex the remaining uplink grant resources.

[0015] In combination with the first aspect and the above implementation thereof, in
another implementation of the first aspect, the parameter configured by the high layer
signaling includes at least one of the following parameters: a priority level, a prioritized bit
rate PBR and a bucket size duration BSD.

|0016] A second aspect provides a method for multiplexing uplink grant resources,
including: receiving, by a terminal device, control information transmitted by a network
device. where the control information includes uplink grant resources information, and the

uphnk grant resources information is used for indicating uplink grant resources configured by

the network device for the terminal device; determining, by the terminal device, a
multiplexing manner of remaining uplink grant resources, where the remaining uplink grant
resources are uplink grant resources in the uplink grant resources except a part of uplink grant
resources used for carrying data in one or more logical channels corresponding to the uplink
grant resources; and multiplexing, by the terminal device, the remaining uplink grant
resources according to the multiplexing manner.

[0017] In the method for multiplexing uplink grant resources according to the present
application, the control information that is received by the terminal device and transmitted by
the network device includes uplink grant resources information. and the terminal device

determines the uplink grant resources configured by the network device for the terminal

WSLEGAL 088117-:00007-22719503y3 3
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device according to the uplink grant resources information, determines the multiplexing
manner of the remaining uplink grant resources in the uplink grant resources, and multiplexes
the remaining uplink grant resources according to the multiplexing manner ot the remaining
uplink grant resources. Therefore, the use efficiency of uplink grant resources can be
improved.

[0018] In combination with the second aspect, in an implementation of the second aspect,
the method further includes: transmitting, by the terminal device, a resource scheduling
request to the network device before receiving the control information, where the resource
scheduling request 1s used for indicating a data amount of data to be transmitted of the
terminal device and a logical channel carrying the data to be transmitted.

[0019] In combination with the second aspect and the above implementation thereof, in
another implementation of the second aspect, the control information includes multiplexing
manner information, and the multiplexing manner information is used for indicating a
multiplexing manner of the remaining uplink grant resources;

[0020] where. the determining, by the terminal device, a multiplexing manner of
remaining uplink grant resources include: determining, by the terminal device, a multiplexing
manner of the remaining uplink grant resources according to the multiplexing manner
Information.

[0021] In combination with the second aspect and the above implementation thereof, in
another implementation of the second aspect, the multiplexing manner includes at least one of
the following manners: a global logical channel multiplexing manner, a partial logical channel
multiplexing manner and an undefined logical channel multiplexing manner.

[0022] [n combination with the second aspect and the above implementation thereof, in
another implementation of the second aspect, the multiplexing, by the terminal device, the
remaining uplink grant resources according to the multiplexing manner includes: determining,
by the terminal device, one or more target logical channels according to the multiplexing
manner, where the target logical channel is a Jogical channel that can multiplex the remaining
uplink grant resources; determining, by the terminal device, a priority for each logical channel
of the target logical channel to multiplex the remaining uplink grant resources; multiplexing,
by the terminal device, the remaining uplink grant resources according to the priority for the
each logical channel to multiplex the remaining uplink grant resources.

[0023] [n combination with the second aspect and the above implementation thereof, in
another implementation of the second aspect, the method further includes: receiving, by the

terminal device, priority indication information transmitted by the network device, where the

WSLEGAL .088117:00007-22719503v3 4
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priority indication mformation is used for the terminal device to determine the priority for the
each logical channel to multiplex the remaining uplink grant resources:

[0024] where, the determining, by the terminal device, a priority for each channel of the
target logical channel to multiplex the remaining uplink grant resources include: determining.
by the terminal device, the priority for the each logical channel to multiplex the remaining
uplink grant resources according to the priority indication information.

[0025] [n combination with the second aspect and the above implementation thereof. in
another implementation of the second aspect, the priority indication information is also used
for the terminal device to determine priorities that different data packets in the each logical
channel multiplex the remaining uplink grant resources, and the method further includes:
determining, by the terminal device, the priorities that different data packets in the each
logical channel multiplex the remaining uplink resources according to the priority indication
information:

[0026] where, the multiplexing, by the terminal device, the remaining uplink grant
resources according to the priority tor the each logical channel to multiplex the remaining
uplink grant resources include: multiplexing, by the terminal device, the remaining uplink
grant resources according to the priority for the each logical channel to multiplex the
remaining uplink grant resources and the priorities that different data packets in the each
logical channel multiplex the remaining uplink grant resources.

[0027] In combination with the second aspect and the above implementation thereof, in
another implementation of the second aspect, the priority indication information is used for
indicating that the terminal device determines the priority for the each logical channel to
multiplex the remaining uplink grant resources according to a service type of data that can be
transmitted by a data radio bearer DRB corresponding to the each logical channel: or, the
priority indication information is used for indicating that the terminal device determines the
priority for the each logical channel to multiplex the remaining uplink grant resources
according to a parameter configured by high layer signaling; or, the priority indication
Information is used for indicating the priority for the each logical channel to multiplex the
remaining uplink grant resources.

[0028] In combination with the second aspect and the above implementation thereof, in

another implementation of the second aspect, the parameter configured by the high laver
signaling includes at least one of the following parameters: a priority level, a prioritized bit

rate PBR and a bucket size duration BSD.

0029] A third aspect provides a network device, configured to perform the method of the

WSLEGAL 088117:00007:22719503y3 3
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first aspect or any of the possible implementations of the first aspect described above.
Specifically, the network device includes a functional module configured to perform the

method of the first aspect or any of the possible implementations of the first aspect described

above.

[0030] A fourth aspect provides a terminal device, configured to perform the method of
the second aspect or anv of the possible implementations of the second aspect described
above. Specitically, the terminal device includes a functional module configured to pertorm
the method of the second aspect or any of the possible implementations of the second aspect
described above.

(0031] A fifth aspect provides a network device, including a processor, a memory, a
transceiver. The processor, the memory and the transceiver communicate with each other.
transfer a control and/or data signal to each other via internal connection path, so that the
network device performs the method of the first aspect or any of the possible implementations
of the first aspect described above.

[0032] A sixth aspect provides a terminal device. including a processor, a memory, a
transceiver. The processor, the memory and the transceiver communicate with each other.
transter a control and/or data signal to each other via internal connection path, so that the
terminal device pertorms the method of the second aspect or any of the possible
implementations of the second aspect described above.

0033] A seventh aspect provides a computer readable medium, configured to store a
computer program. where the computer program includes an instruction for performing the
method of the tirst aspect or any of the possible implementations of the first aspect described
above.

[0034] A eighth aspect provides a computer readable medium, configured to store a

computer program, where the computer program includes an instruction for performing the
method of the second aspect or any of the possible implementations of the second aspect

described above.

BRIEF DESCRIPTION OF DRAWINGS

[0035] FIG. 1 1s a schematic flowchart of a method for multiplexing uplink grant
resources according to an embodiment of the present application;
[0036] FIG. 2 1s another schematic flowchart of a method for multiplexing uplink grant

resources according to an embodiment of the present application:

WSLEGAL 088117 00007-22719503+3 6
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[0037] FIG. 3 is a schematic flowchart of a method for multiplexing uplink grant

resources according to another embodiment of the present application;

[0038] FIG. 4 1s another schematic tflowchart of a method for multiplexing uplink grant

resources according to another embodiment of the present application;

[0039] FIG. 5 1s a schematic block diagram of a network device according to an

embodiment of the present application;

[0040] FIG. 6 1s a schematic block diagram of a terminal device according to an

embodiment of the present application;

[0041] FIG. 7 1s a schematic block diagram of a network device according to another

embodiment of the present application;

[0042] FIG. 8 i1s a schematic block diagram of a terminal device according to another

embodiment of the present application.

DESCRIPTION OF EMBODIMENTS

[0043] Technical solutions in embodiments of the present application will be clearly and

completely described in the following with reference to the accompanying drawings in the

embodiments of the present application.

[0044] [t should be understood that, the technical solutions of the embodiments of the

present application can be applied to various communication systems, for example, a global

system of mobile communication (Global System of Mobile communication, *GSM™ for short)
system, a code division multiple access (Code Division Multiple Access, “CDMA™ for short)

system, a wideband code division multiple access (Wideband Code Division Multiple Access.

“"WCDMA™ tor short) system. a general packet radio service (General Packet Radio Service.

“GPRS™ for short). a long term evolution (Long Term Evolution “LTE” for short) system. a

LTE trequency division duplex (Frequency Division Duplex, “FDD" for short) system, a LTE

time division duplex (Time Division Duplex, “TDD” for short), a universal mobile

telecommunication system (Universal Mobile Telecommunication System, “UMTS” for short)
or a worldwide interoperability for microwave access (Worldwide Interoperability for
Microwave Access, “WIMAX?" for short) communication system, a 5G system, or a new radio

(New Radio, NR) system.

[0045] In the embodiments of the present application, a terminal device may include, but

s not limited to, a mobile station (Mobile Station, MS), a mobile terminal (Mobile Terminal),

a mobile telephone (Mobile Telephone), a user equipment (User Equipment, UE), a handset, a

WSLEGAL 088117:00007:22719503v3 7
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portable equipment, a vehicle, etc. The terminal device can communicate with one or more
core networks via a radio access network (Radio Access Network, RAN), for example, the
terminal device may be a mobile phone (or referred to as a “cellular” phone), a computer with
a wireless communication capability, etc. The terminal device may also be a portable.
pocket-sized, handheld, computer-integrated or in-vehicle mobile apparatus.

[0046] The network device involved in the embodiments of the present application is an
apparatus deployed in a radio access network to provide a wireless communication function
for the terminal device. The network device may be a base station, and the base station may
include various forms of a macro base station, a micro base station, a relay station, an access
point, etc. In systems with difterent radio access technologies, the names of devices with base
station function may vary. For example. the evolved NodeB (Evolved NodeB, “eNB” or
“eNodeB™ for short) 1s called in the LTE network, and Node B 1s called in the 3rd Generation
(3G for short) network, and the like.

[0047] FIG. 1 1llustrates a method for multiplexing uplink grant resources according to an
embodiment of the present application. As shown in FIG. 1, a method 100 includes:

[0048] S110, a network device determines control information, where the control
information includes uplink grant resources information and multiplexing manner information.
where the uplink grant resources information is used for indicating uplink grant resources
configured by the network device for a terminal device, the multiplexing manner information
1s used for indicating a multiplexing manner of remaining uplink grant resources, and the
remaining uplink grant resources are uplink grant resources in the uplink grant resources
except a part of uplink grant resources used for carrying data in one or more logical channels
corresponding to the uplink grant resources; and

[0049] 5120, the network device transmits the control information to the terminal device.

[0050] [t can be understood that, in S110, the uplink grant resources configured by the
network device for the terminal device may correspond to a numerology of a specific
numerology in physical layer, or correspond to various numerologies. The terminal device
tirstly multiplexes the uplink grant resources for logical channels related to the
above-mentioned specific numerology or various numerologies according to a priority order,
In order to preferentially satisfy quality of service (Quality of Service, “QoS” for short)
requirements of these channels.

[0051] And when the data amount of data to be transmitted carried on the logical
channel(s) related to the numerology corresponding to the uplink grant resources does not fill

up the uplink grant resources, there will be a surplus of the uplink grant resources, which is

WSLLEGAL-088117:00007-22719503+3 8
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the remaining uplink grant resources mentioned above. In this case, the terminal device may
determine a multiplexing manner of the remaining uplink grant resources according to the
multiplexing manner information, and multiplex the uplink grant resources according to the
determined multiplexing manner, which avoids a waste of the uplink grant resources, and
improves the utilization rate of the uplink grant resources.

[0052] In the embodiment of the present application, optionally, as shown in FIG. 2. the
method 100 further includes:

[0053] S130, the network device recetves a resource scheduling request transmitted by the
terminal device, where the resource scheduling request 1s used for indicating a data amount of
data to be transmitted of the terminal device and a logical channel carrying the data to be
transmitted.

[0054] 5140, the network device determines the uplink grant resources according to the
data amount and a service feature of the logical channel carrying the data to be transmitted.
[0055] Optionally, in some embodiments, the resource scheduling request is a buffer
status report (Bufter Status Report, “BSR™ for short). The service feature of the logical
channel includes, but is not limited to, a QoS requirement.

[0056] In the embodiment ot the present application, optionally, the multiplexing manner
includes at least one of the following manners: a global logical channel multiplexing manner,
a partial logical channel multiplexing manner and an undefined logical channel multiplexing
manner.

[0057] It should be noted that, the global logical channel multiplexing manner refers to
that the terminal device may multiplex the remaining uplink grant resources for all logical
channels with a service carried thereon according to a specific priority order. The partial

logical channel multiplexing manner refers to that the terminal device multiplex the remaining

uplink grant resources for some logical channels specified by the network device according to
a specitic priority order. Herein. the network device may configure the remaining uplink grant
resources to correspond to one or multiple numerologies. If the remaining uplink grant
resources are configured to correspond to one numerology, then only the logical channel
corresponding to that numerology can multiplex the remaining uplink grant resources, and
this kind of multiplexing manner is also called “specific logic channel multiplexing manner”:
[t the remaining uplink grant resources are configured to correspond to multiple numerologies,
then all of the logical channels corresponding to that multiple numerologies can multiplex the
remaining uplink grant resources.

[0058] And the corresponding relationship between the numerology and the logical

WSLEGAL-088117-00007:22719503v3 9
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channel may be configured by the network device dvnamically or semi-statically, which is not

limited by the embodiments of the present application.

[0059] In the above embodiments. the priority order may be determined by the terminal
device according to a preset ordering rule, or determined by the terminal device according to
priority indication information transmitted by the network device.

[0060] Specitically, in some embodiments, the network device transmits the priority
indication information to the terminal device, where the priority indication information is
used for the terminal device to determine a priority for each logical channel of one or more
target logical channels to multiplex the remaining uplink grant resources, and the target
logical channel is a logical channel that can multiplex the remaining uplink grant resources.
0061 ] For example, the priority indication information indicates that the terminal device
determines the priority for the each logical channel to multiplex the remaining uplink grant
resources according to a service type of data that can be transmitted by a data radio bearer
(Data Radio Bearer, "DRB") corresponding to the each logical channel. For example, a
sequence order of the priority corresponding to different service types may be pre-configured.
and the terminal device determines the priority of logical channel according to the service
types of data that can be transmitted by DRB corresponding to the logical channel. For
example. assuming that a priority of the session-type service is higher than a priority of the
traftic-type service and is higher than a priority of interaction-type service, and there are three
logical channels that can multiplex the remaining uplink grant resources, which respectively
are a logical channel 1, a logical channel 2, and a logical channel 3. And service types of the
data that the corresponding DRB can transmit respectively are an interaction-type, a
session-type and a traffic-type. thus, the priorities that these three logical channels multiplex
the remaining uplink grant resources from high to low are: the logical channel 2. the logical
channel 3, and the logical channel 1.

[0062] Or. the priority indication information indicates that the terminal device
determines the priority for the each logical channel to multiplex the remaining uplink grant
resources according to a parameter configured by high layer signaling. The parameter
configured by high layer signaling includes, but is not limited to: a priority (Priority) level, a
prioritized bit rate (Prioritized Bit Rate, “PBR” for short) and a bucket size duration (Bucket
S1ze Duration, “BSD™ for short).

[0063] Or, the priority indication information indicates the priority for the each logical
channel to multiplex the remaining uplink grant resources. For example, assuming that there

are three logical channels that can multiplex the remaining uplink grant resources, which

WSLEGAL 088117:00007:22719503v3 [()
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respectively are a logical channel 1, a logical channel 2, and a logical channel 3. and the
network device, through the priority indication information, may directly indicates that the
priorities that these three logical channels multiplex the remaining uplink grant resources
from high to low in sequence are: the logical channel 3, the logical channel 2. and the logical
channel 1.

[(0064] Further, the priority indication information is also used for the terminal device to
determine priorities that different data packets in the each logical channel multiplex the
remaining uplink resources grant. For example, the priority indication information indicates
that the terminal device performs the priority ordering on data packets with different
QoS-Flow-1Ds corresponding to a same logical channel, and specifies that a data packet with
a greater 1D value has a higher priority. Then, the terminal device determines the priorities
that data packets with different 1Ds multiplex the remaining uplink grant resources according
to the ordering rule, that is, an order in which the data packets with different IDs are
transmitted.

[0065] Optionally, the priority indication information may be included in the control
information, or the priority indication information may be separate information.

[0066] The method for multiplexing uplink grant resources according to the embodiment
of the present application is described in detail from the perspective of the network device
side with reference to FIG. | and FIG. 2, and a method for multiplexing uplink grant
resources according to another embodiment of the present application will be described in
detail from the perspective of the terminal device side with reference to FIG. 3 and FIG. 4. It
should be noted that, the interaction between the terminal device and the network device
described from the perspective of the terminal device side is the same as that described from
the perspective of the network device side. To avoid repetition, the related description is
omitted as appropriate.

[0067] FIG. 3 1s a method for multiplexing uplink grant resources according to another
embodiment of the present application, as shown in FIG. 3, a method 200 includes:

[0068] 5210, a terminal device receives control information transmitted by a network
device, where the control information includes uplink grant resources information, where the
uplink resources information is used for indicating uplink grant resources configured by the
network device for the terminal device; and

[0069] 5220, the terminal device determines a multiplexing manner of remaining uplink
grant resources, where the remaining uplink grant resources are uplink grant resources in the

uplink grant resources except a part of uplink grant resources used for carrying data in one or

WSLEGALO88117.00007 227195033 11
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more logical channels corresponding to the uplink grant resources;

[0070] S230, the terminal device multiplexes the remaining uplink grant resources
according to the multiplexing manner.

[0071] As a result, in the method for multiplexing uplink grant resources according to the
embodiment of the present application, the control information that 1s received by the terminal
device and transmitted by the network device includes uplink grant resources information,
and the terminal device determines the uplink grant resources configured by the network
device for the terminal device according to the uplink grant resources information, determines
the multiplexing manner ot the remaining uplink grant resources in the uplink grant resources,
and multiplexes the remaining uplink grant resources according to the multiplexing manner of
the remaining uplink grant resources. Therefore, the use efficiency of uplink grant resources
can be improved.

[0072] Optionally. in 8220, the terminal device may determine the multiplexing manner
of the remaining uplink grant resources by itself.

[0073] [n the embodiment of the present application, optionally, as shown in FIG. 4. the
method further includes:

[0074] 5240, the terminal device transmits a resource scheduling request to the network
device betore receiving the control information. where the resource scheduling request is used
for indicating a data amount of data to be transmitted of the terminal device and a logical
channel carrving the data to be transmitted.

[0075] In the embodiment of the present application, optionally, the control information
includes multiplexing manner information, where the multiplexing manner information is
used for indicating a multiplexing manner of the remaining uplink grant resources:

[0076] where, S230 specifically is: the terminal device determines a multiplexing manner

of the remaining uplink grant resources according to the multiplexing manner information.
10077] In the embodiment of the present application, optionally, the multiplexing manner
includes at least one of the following manners: a global logical channel multiplexing manner,
a partial logical channel multiplexing manner and an undefined logical channel multiplexing
manner.

[0078] [n the embodiment of the present application, optionally, S230 specifically is: the
terminal device determines one or more target logical channels according to the multiplexing
manner, where the target logical channel is a logical channel that can multiplex the remaining
uplink grant resources; the terminal device determines a priority for each logical channel of

the target logical channel to multiplex the remaining uplink grant resources: the terminal
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device multiplexes the remaining uplink grant resources according to the priority for the each

logical channel to multiplex the remaining uplink grant resources.

[0079] In the embodiment of the present application, optionally, the method further
includes: the terminal device receives priority indication information transmitted by the
network device, where the priority indication information is used for the terminal device to
determine the priority for the each logical channel to multiplex the remaining uplink grant
resources;

[0080] where. 1n S230, the terminal device determines a priority for each channel of the
target logical channel to multiplex the remaining uplink grant resources include: the terminal
device determines the priority that the each channel multiplexes the remaining uplink grant
resources according to the priority indication information.

[0081] In the embodiment of the present application, optionally, the priority indication
information is also used for the terminal device to determine priorities that different data
packets in the each logical channel multiplex the remaining uplink grant resources, and the
method further includes:

[0082] the terminal device determines the priorities that different data packets in the each
logical channel multiplex the remaining uplink resources according to the priority indication
information;

[0083] where, in 5250, the terminal device multiplexes the remaining uplink grant
resources according to the priority for the each logical channel to multiplex the remaining
uplink grant resources include: the terminal device multiplexes the remaining uplink grant
resources according to the priority for the each logical channel to multiplex the remaining
uplink grant resources and the priorities that different data packets in the each logical channel

multiplex the remaining uplink grant resources.

[0084] In the embodiment of the present application, optionally, the priority indication
information is used for indicating that the terminal device determines the priority for the each
logical channel to multiplex the remaining uplink grant resources according to a service type
of data that can be transmitted by a data radio bearer DRB corresponding to the each logical
channel; or,

[0085] the priority indication information is used for indicating that the terminal device
determines the priority for the each logical channel to multiplex the remaining uplink grant
resources according to a parameter configured by high layer signaling; or,

[0086] the priority indication information is used for indicating the priority for the each

logical channel to multiplex the remaining uplink grant resources.
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[0087] In the embodiment ot the present application, optionally, the parameter configured
by the high layer signaling includes at least one of the following parameters: a priority level, a
prioritized bit rate PBR and a bucket size duration BSD.

[0088] The method for multiplexing uplink grant resources according to the embodiment
ot the present application 1s described in detail with reference to FIG. 1 to FIG. 4, and the
network device according to the embodiment of the present application will be described with
reterence to FIG. 5. as shown in FIG. 5, a network device 10 includes:

[0089] a processing module 11, configured to determine control information, where the
control information includes uplink grant resources information and multiplexing manner
information, where the uplink grant resources information is used for indicating uplink grant
resources configured by the network device for a terminal device, the multiplexing manner
information 1s used for indicating a multiplexing manner of remaining uplink grant resources,
and the remaining uplink grant resources are uplink grant resources in the uplink grant
resources except a part of uplink grant resources used for carrying data in one or more logical
channels corresponding to the uplink grant resources; and

[0090] a transcerving module 12, configured to transmit the control information to the
terminal device.

[0091] As a result, the control information transmitted by the network device according to
the embodiment of the present application to the terminal device includes multiplexing
manner information, so that the terminal device can determine the multiplexing manner of the
remaining uplink grant resources in the configured uplink grant resources according to the
multiplexing manner information. and multiplex the remaining uplink grant resources
according to the determined multiplexing manner. Therefore, the use efficiency of uplink

grant resources can be improved.

[0092] In the embodiment of the present application, optionally, before the processing
module 11 determines control information. the transceiving module 12 is further configured
to: receive a resource scheduling request transmitted by the terminal device. where the
resource scheduling request is used for indicating a data amount of data to be transmitted of
the terminal device and a logical channel carrving the data to be transmitted: and

[0093] the processing module 11 is specifically configured to determine the uplink grant
resources according to the data amount and a service feature of the logical channel carrying
the data to be transmitted.

[0094] In the embodiment of the present application, optionally, the multiplexing manner

includes at least one of the following manners: a global logical channel multiplexing manner,
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a partial logical channel multiplexing manner and an undefined logical channel multiplexing

manner.

[0095] In the embodiment of the present application, optionally, the transcetving module
|2 1s further configured to: transmit priority indication information to the terminal device,
where the priority indication information 1s used for the terminal device to determine a
priority for each logical channel of one or more target logical channels to mulitiplex the

remaining uplink grant resources. where the target logical channel is a logical channel that can

multiplex the remaining uplink grant resources.
[0096] In the embodiment of the present application. optionally, the priority indication

information is also used for the terminal device to determine priorities that different data

packets in the each logical channel multiplex the remaining uplink grant resources.

10097] In the embodiment of the present application, optionally, the priority indication
information is used for indicating that the terminal device determines the priority for the each
logical channel to multiplex the remaining uplink grant resources according to a service type

of data that can be transmitted by a data radio bearer DRB corresponding to the each logical
channel; or,

[0098] the priority indication information is used for indicating that the terminal device
determines the priority for the each logical channel to multiplex the remaining uplink grant
resources according to a parameter configured by high layer signaling; or,

[0099] the priority indication information is used for indicating the priority for the each

logical channel to multiplex the remaining uplink grant resources.

[0100] In the embodiment of the present application, optionally, the parameter configured
by the high layer signaling includes at least one of the following parameters: a priority level, a
prioritized bit rate PBR and a bucket size duration BSD.

[0101] The network device according to the embodiment of the present application may
refer to the process of the method 100 corresponding to the embodiment of the present
application, and respective units/modules in the network device and other operations and/or

functions described above are respectively used to implement the corresponding processes in
the method 100, which will not be repeated herein for the purpose of simplicity.

[0102] FIG. 6 1s a schematic block diagram of a terminal device according to an
embodiment of the present application. as shown in FIG. 6, a terminal device 20 includes:

[0103] a transcerving module 21, configured to receive control information transmitted by
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a network device, where the control information includes uplink grant resources information,
and the uplink grant resources information is used for indicating uplink grant resources
configured by the network device for the terminal device:;

[0104] a processing module 22. contigured to determine a multiplexing manner of
remaining uplink grant resources. where the remaining uplink grant resources are uplink grant
resources in the uplink grant resources except a part of uplink grant resources used for
carrying data in one or more logical channels corresponding to the uplink grant resources; and
[0105] the processing module 22, turther configured to multiplex the remaining uplink
grant resources according to the multiplexing manner.

[0106] As a result, control information received by the terminal device and transmitted by
the network device according to the embodiment of the present application includes uplink
grant resources information, the terminal device determines the uplink grant resources
contigured by the network device for the terminal device according to the uplink grant
resources information, determines the multiplexing manner of the remaining uplink grant
resources 1n the uplink grant resources, and multiplexes the remaining uplink grant resources
according to the multiplexing manner of the remaining uplink grant resources. Therefore, the
use efficiency of uplink grant resources can be improved.

[0107] [n the embodiment of the present application, optionally, the transceiving module
21 1s turther contigured to:

[0108] transmit a resource scheduling request to the network device before the
transceiving module 21 receives the control information transmitted by the network device,
where the resource scheduling request is used for indicating a data amount of data to be
transmitted of the terminal device and a logical channel carrying the data to be transmitted.
[0109] [n the embodiment of the present application, optionally, the control information
includes multiplexing manner information, where the multiplexing manner information is
used for indicating a multiplexing manner of the remaining uplink grant resources;

[0110] where, the processing module 22 is specifically configured to:

[0111] determine a multiplexing manner of the remaining uplink grant resources

according to the multiplexing manner information.

[0112] In the embodiment of the present application, optionally, the multiplexing manner
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includes at least one of the following manners: a global logical channel multiplexing manner,
a partial logical channel multiplexing manner and an undefined logical channel multiplexing
manner.

(0113] In the embodiment of the present application, optionally, the processing module 22
1s specifically configured to:

[0114] determine one or more target logical channels according to the multiplexing
manner, where the target logical channel is a logical channel that can multiplex the remaining
uplink grant resources;

[0115] determine a priority for each logical channel of the target logical channel to
multiplex the remaining uplink grant resources; and

[0116] multiplex the remaining uplink grant resources according to the priority for the
each logical channel to multiplex the remaining uplink grant resources.

[0117] In the embodiment of the present application, optionally, the transceiving module
21 1s further configured to: receive priority indication information transmitted by the network
device, where the priority indication information is used for the terminal device to determine
the priority for the each logical channel to multiplex the remaining uplink grant resources;
[0118] where, the processing module 22 is specifically configured to:

[0119] determine the priority for the each logical channel to multiplex the remaining
uplink grant resources according to the priority indication information.

[0120] In the embodiment of the present application, optionally, the priority indication
intormation is also used for the terminal device to determine priorities that different data
packets in the each logical channel multiplex the remaining uplink grant resources. the
processing module 22 is specifically configured to:

[0121] determine the priorities that different data packets in the each logical channel
multiplex the remaining uplink resources according to the priority indication information:
[0122] multiplex the remaining uplink resources according to the priority for the each
logical channel to multiplex the remaining uplink grant resources and the priorities that
different data packets in the each logical channel multiplex the remaining uplink grant

FCSOUrces.

[0123] In the embodiment of the present application, optionally. the priority indication
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information is used for indicating that the terminal device determines the priority for the each
logical channel to multiplex the remaining uplink grant resources according to a service type
ot data that can be transmitted by a data radio bearer DRB corresponding to the each logical
channel; or,

(0124] the priority indication information is used for indicating that the terminal device
determines the priority for the each logical channel to multiplex the remaining uplink grant
resources according to a parameter configured by high layer signaling; or,

[0125] the priority indication information is used for indicating the priority for the each
logical channel to multiplex the remaining uplink grant resources.

[0126] In the embodiment ot the present application, optionally, the parameter configured
by the high layer signaling includes at least one of the following parameters: a priority level, a
prioritized bit rate PBR and a bucket size duration BSD.

[0127] The terminal device according to the embodiment of the present application may
refer to the process of the method 200 corresponding to the embodiment of the present
application. and respective units/modules in the terminal device and other operations and/or
functions described above are respectively used to implement the corresponding processes in
the method 200, which will not be repeated herein for the purpose of simplicity.

[0128] FIG. 7 illustrates a network device according to another embodiment of the present
apphcation. As shown in FIG. 7, a network device 100 includes a processor 110 and a
transceiver 120. The processor 110 and the transceiver 120 are connected to each other
Optionally, the network device 100 further includes a memory 130, wherein the memory 130
1s connected to the processor 110. Where the processor 110, the memory 130, and the
transceiver 120 can communicate with each other via an internal connection path. Where the
processor 110 1s configured to determine control information, and the control information

includes uplink grant resources information and multiplexing manner information, where, the
uplink grant resources information is used for indicating uplink grant resources configured by
the network device for a terminal device. the multiplexing manner information is used for
indicating a multiplexing manner of remaining uplink grant resources, and the remarning
uplink grant resources are uplink grant resources in the uplink grant resources except a part of

uplink grant resources used for carrying data in one or more logical channels corresponding to
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the uplink grant resources; and the transceiver 120 i1s configured to transmit the control
information to the terminal device.

[0129] As a result, the control information transmitted by the network device to the
terminal device according to the embodiment of the present application includes multiplexing
manner information, so that the terminal device can determine the multiplexing manner ot the
remaining uplink grant resources in the configured uplink grant resources according to the
multiplexing manner information, and multiplex the remaining uplink grant resources
according to the determined multiplexing manner. Therefore, the use efficiency of uplink
grant resources can be improved.

[0130] The network device 100 according to the embodiment of the present application
may refer to the network device 10 corresponding to the embodiment of the present
application. and respective units/modules in the network device and other operations and/or
functions described above are respectively used to implement the corresponding processes in
the method 100, which will not be repeated herein for the purpose of simplicity.

[0131] FIG. 8 illustrate a schematic block diagram of a terminal device according to
another embodiment of the present application, as shown in FIG. 8, a terminal device 200
includes: a processor 210 and a transceiver 220. The processor 210 and the transceiver 220
are connected to each other. Optionally, the terminal device 200 further includes a memory
230, where the memory 230 is connected to the processor 210. Where the processor 210, the
memory 230, and the transceiver 220 communicate with each other via an internal connection
path. Where the transceiver 220 is configured to receive control information transmitted by a
network device, the control information includes uplink grant resources information, the
uplink grant resources information is used for indicating uplink grant resources configured by
the network device for the terminal device; the processor 210 is configured to determine a
multiplexing manner of remaining uplink grant resources, where the remaining uplink grant
resources are uplink grant resources in the uplink grant resources except a part of uplink grant
resources used for carrying data in one or more logical channels corresponding to the uplink
grant resources; and multiplex the remaining uplink grant resources according to the

multiplexing manner.

0132] As a result, the control information received by the terminal device and transmitted
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by the network device according to the embodiment of the present application includes uplink

grant resources information, the terminal device determines the uplink grant resources
configured by the network device for the terminal device according to the uplink grant
resources information, determines the multiplexing manner of the remaining uplink grant
resources n the uplink grant resources, and multiplexes the remaining uplink grant resources
according to the multiplexing manner of the remaining uplink grant resources. Therefore, the
use etticiency of uplink grant resources can be improved.

[0133] T'he terminal device 200 according to the embodiment of the present application
may refer to the terminal device 20 corresponding to the embodiment of the present
application, and respective units/modules in the terminal device and other operations and/or
functions described above are respectively used to implement the corresponding processes in
the method 200, which will not be repeated herein tor the purpose of simplicity.

(0134] [t can be understood that the processor in the embodiment of the present
application may be an integrated circuit chip with signal processing capability. The processor
described above may be a general-purpose processor, a digital signal processor (Digital Signal
Processor, “DSP™ for short), an application specific integrated circuit (Application Specific
[ntegrated Circuit, “ASIC™ for short), a field programmable gate array (Field Programmable
Gate Array, “FPGA™), or other programming logic devices, a discrete gate or transistor logic
device, a discrete hardware component. The methods, steps, and logical block diagrams
disclosed in the embodiment of the present application can be implemented or executed. The

general purpose processor may be a microprocessor or the processor may also be any

conventional processor or the like.

[0135] The memory in the embodiment of the present application may be a volatile
memory or a non-volatile memory, or may include both volatile and non-volatile memories.
Where the non-volatile memory may be a read-only memory (Read-Only Memory, ROM), a
programmable read-only memory (Programmable ROM, PROM), an erasable programmable
read-only memory (Erasable PROM, EPROM), or an electrically erase programmable
read-only memory (Electrically EPROM, EEPROM) or a flash memory. The volatile memory
may be a random access memory (Random Access Memory, RAM) that acts as an external

cache. By way of example and not limitation, many forms of RAM may be used, such as a
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static random access memory (Static RAM, SRAM), a dynamic random access memory
(Dynamic RAM, DRAM), a synchronous dynamic random access memory (Synchronous
DRAM, SDRAM), a double data rate synchronous dynamic random access memory (Double
Data Rate SDRAM. DDR SDRAM). an enhanced synchronous dynamic random access
memory (Enhanced SDRAM, ESDRAM). a synchlink dynamic random access memory
(Synchlink DRAM, SLDRAM) and a direct rambus random access memory (Direct Rambus
RAM, DR RAM). It should be noted that the memories of the systems and methods described
herein are intended to include, without being limited to, those and any other suitable types of
memory.

[0136] Those of ordinary skill in the art will appreciate that the units and algorithm steps
of the 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 those functions are performed in a manner of hardware or software
depends on a specitic application and design constraint of the technical solutions. A person
skilled in the art can use different methods to implement the described functions for each
particular application, but such implementation should not be considered to go beyond the
scope of the present application.

[0137] A person skilled in the art can clearly understand that for the convenience and
simplicity of the description, the specific working process of the systems, the apparatuses and
the units described above can reter to the corresponding process in the foregoing method
embodiments, and details will not be described herein again.

[0138] In the several embodiments provided by the present application, it should be
understood that the disclosed systems, apparatuses, and methods may be implemented in other
manners. For example, the apparatus embodiments described above are merely illustrative.
For example, the division of the units is only a logical function division. And in actual
implementation, there may be other division manners, for example, multiple units or
components may be combined or may be integrated into another system, or some features can
be omitted or not be executed. In addition, the mutual coupling or direct coupling or
communication connection shown or discussed may be indirect coupling or a communication

connection via some interfaces, apparatuses or units, and may be in an electrical, mechanical
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or other form.

[0139] The units described as separate components may or may not be physically
separated, and the components shown as units may or may not be physical units, that 1s, those
components 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 solutions of the present embodiment.

[0140] [n addition, various functional units in the respective embodiments of the present
application may be integrated into one processing unit, or the various units may exist
physically separately, or two or more units may be integrated into one unit.

[0141] The functions may be stored in a computer readable storage medium if
implemented in the tform of a software functional unit and sold or used as a standalone
product. Based on such understanding, the technical solutions of the present application
essentially. or its portion contributing to the prior art, or a portion of the technical solutions,
may be embodied in the form of a software product, where the software product is stored in a
storage medium including several instructions for causing a computer device (which may be a
personal computer, a server, or a network device, etc.) to perform all or part of the steps of the
methods described in the respective embodiments of the present application. The foregoing
storage medium includes various mediums that can store program code, such as a U disk, a
mobile hard disk, a read-only memory (ROM, Read-Only Memory), a random access memory
(RAM, Random Access Memory), a magnetic disk, or an optical disk, and the like.

. -

[0142] The toregoing is only spectfic implementation of the present application, but the
protection scope of the present application is not limited thereto, and any change or
substitution that can be easily conceived by those skilled in the art within the technical scope
disclosed by the present application should be covered within the protection scope of the
present application. Therefore. the protection scope of the present application should be

subjected to the protection scope of the claims.
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CLAIMS

l. A method for multiplexing uplink grant resources, comprising:

determining. by a network device, control information, wherein the control information
comprises uplink grant resources information and multiplexing manner information, wherein,
the uplink grant resources information is used for indicating uplink grant resources contigured
by the network device for a terminal device, the multiplexing manner information is used for
indicating a multiplexing manner of remaining uplink grant resources, wherein the rematning
uplink grant resources are uplink grant resources in the uplink grant resources except a part of
uplink grant resources used for carrying data in one or more logical channels corresponding to
the uplink grant resources; and

transmitting, by the network device, the control information to the terminal device.

2. The method according to claim 1. wherein, before the determining, by a network
device, control information, the method further comprises:

receiving, by the network device, a resource scheduling request transmitted by the
terminal device, wherein the resource scheduling request 1s used for indicating a data amount
of data to be transmitted of the terminal device and a logical channel carrying the data to be
transmitted; and

determining, by the network device, the uplink grant resources according to the data
amount and a service feature of the logical channel carrying the data to be transmitted.

3. The method according to ¢laim 1 or 2, wherein, the multiplexing manner comprises at
least one of the following manners: a global logical channel multiplexing manner, a partial

logtcal channel multiplexing manner and an undefined logical channel multiplexing manner.

“~

4. The method according to any one of claims 1 to 3, wherein, the method further
COmMprises:

transmitting, by the network device, priority indication information to the terminal
device, whereimn the priority indication tnformation ts used for the terminal device to
determine a priority for each logical channel of one or more target logical channels to
multiplex the remaining uplink grant resources. and the target logical channel is a logical
channel that can multiplex the remaining uplink grant resources.

5. The method according to claim 4. wherein, the priority indication information is also
used for the terminal device to determine priorities that different data packets in the each

logical channel multiplex the remaining uplink grant resources.
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6. The method according to claim 4 or 5, wherein, the priority indication information 1s
used for indicating that the terminal device determines the priority for the each logical
channel to multiplex the remaining uplink grant resources according to a service type of data
that can be transmitted by a data radio bearer DRB corresponding to the each logical channel;
or.

the priority indication information 1s used for indicating that the terminal device
determines the priority for the each logical channel to multiplex the remaining uplink grant
resources according to a parameter configured by high layer signaling; or,

the priority indication information s used for indicating the priority for the each logical
channel to multiplex the remaining uplink grant resources.

7. The method according to claim 6, wherein, the parameter configured by the high layer
signaling comprises at least one of the following parameters: a priority level, a prioritized bit
rate PBR and a bucket size duration BSD.

8. A method for multiplexing uplink grant resources. comprising:

receiving, by a terminal device, control information transmitted by a network device.
wherein the control information comprises uplink grant resources information, and the uplink
grant resources information is used for indicating uplink grant resources configured by the
network device for the terminal device:

determining, by the terminal device, a multiplexing manner of remaining uplink grant
resources, wherein the remaining uplink grant resources are uplink grant resources in the
uplink grant resources except a part of uplink grant resources used for carrying data in one or
more logical channels corresponding to the uplink grant resources; and

multiplexing, by the terminal device, the remaining uplink grant resources according to

the multiplexing manner.

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

transmitting, by the terminal device, a resource scheduling request to the network device
before receiving the control information, wherein the resource scheduling request is used for
indicating a data amount of data to be transmitted of the terminal device and a logical channel
carrying the data to be transmitted.

10. The method according to claim 8 or 9. wherein, the control information comprises
multiplexing manner information, and the multiplexing manner information is used for
indicating a multiplexing manner of the remaining uplink grant resources;

wherein. the determining, by the terminal device, a multiplexing manner of remaining

uplink grant resources comprises:
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determining, by the terminal device, a multiplexing manner of the remaining uplink grant
resources according to the multiplexing manner iformation. ‘

1. The method according to any one of claims 8 to 10, wherein, the multiplexing
manner comprises at least one of the following manners: a global logical channel
multiplexing manner, a partial logical channel multiplexing manner and an undefined logical
channel multiplexing manner.

12. The method according to claim 11, wherein, the multiplexing, by the terminal device,
the remaining uplink grant resources according to the multiplexing manner comprises:

determining, by the terminal device, one or more target logical channels according to the
multiplexing manner, wherein the target logical channel i1s a logical channel that can
multiplex the remaining uplink grant resources;

determining, by the terminal device, a priority for each logical channel of the target
logical channel to multiplex the remaining uplink grant resources; and

multiplexing, by the terminal device, the remaining uplink grant resources according to
the priority for the each logical channel to multiplex the remaining uplink grant resources.

[3. The method according to claim 12, wherein, the method further comprises:

receiving, by the terminal device, priority indication information transmitted by the
network device, wherein the priority indication information is used for the terminal device to
determine the priority for the each logical channel to multiplex the remaining uplink grant
resources;

wherein, the determining, by the terminal device, a priority for each channel of the target
togical channel to multiplex the remaining uplink grant resources comprises:

determining, by the terminal device, the priority for the each logical channel to multiplex
the remaining uplink grant resources according to the priority indication information.

4. The method according to claim 13, wherein, the priority indication information is
also used for the terminal device to determine priorities that different data packets in the each
logical channel multiplex the remaining uplink grant resources, and the method further
COMprises:

determining, by the terminal device, the priorities that different data packets in the each
logical channel multiplex the remaining uplink resources according to the priority indication
information;

wherein, the multiplexing. by the terminal device, the remaining uplink grant resources

according to the priority for the each logical channel to multiplex the remaining uplink grant

resources Comprises:
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multiplexing, by the terminal device. the remaining uplink grant resources according to
the priority for the each logical channel to multiplex the remaining uplink grant resources and
the priorities that different data packets in the each logical channel multiplex the remaining
uplink grant resources.

15. The method according to clatm 13 or 14, wherein, the priority indication information
Is used for indicating that the terminal device determines the priority for the each logical
channel to multiplex the remaining uplink grant resources according to a service type of data
that can be transmitted by a data radio bearer DRB corresponding to the each logical channel;
or,

the priority indication information is used for indicating that the terminal device
determines the priority for the each logical channel to multiplex the remaining uplink grant
resources according to a parameter configured by high layer signaling; or,

the priority indication information is used for indicating the priority for the each logical
channel to multiplex the remaining uplink grant resources.

16. The method according to claim [5, wherein, the parameter configured by the high
layer signaling comprises at least one of the following parameters: a priority level, a
prioritized bit rate PBR and a bucket size duration BSD.

7. A network device, comprising:

a processing module, configured to determine control information, wherein the control
information comprises uplink grant resources information and multiplexing manner
information, wherein, the uplink grant resources information is used for indicating uplink
grant resources configured by the network device for a terminal device, the multiplexing
manner information 1s used for indicating a multiplexing manner of remaining uplink grant

resources, and the remaining uplink grant resources are uplink grant resources in the uplink

grant resources except a part of uplink grant resources used for carrying data in one or more
logical channels corresponding to the uplink grant resources; and

a transceiving module, configured to transmit the control information to the terminal
device.

I8. The network device according to claim 17, wherein, before the processing module
determines control information, the transceiving module is further configured to:

receive a resource scheduling request transmitted by the terminal device, wherein the
resource scheduling request 1s used for indicating a data amount of data to be transmitted of

the terminal device and a logical channel carrying the data to be transmitted: and

WSLEGAL 088117:00007:22719503v3 26



N

10

15

CA 030496599 2015-07-095

the processing module i1s specificallv configured to determine the uplink grant resources
according to the data amount and a service teature of the logical channel carrying the data to
be transmitted.

19. The network device according to claim 17 or 18, wherein, the multiplexing manner
comprises at least one of the following manners: a global logical channel multiplexing
manner, a partial logical channel multiplexing manner and an undefined logical channel
multiplexing manner.

20. The network device according to any one of claims 17 to 19. wherein, the
transceirving module is further configured to:

transmit priority indication information to the terminal device, wherein the priority
indication information 1s used for the terminal device to determine a priority for each logical
channel of one or more target logical channels to multiplex the remaining uplink grant
resources, wherein the target logical channel i1s a logical channel that can multiplex the
remaining uplink grant resources.

21. The network device according to claim 20, wherein, the priority indication
iInformation 1s also used for the terminal device to determine priorities that different data
packets tn the each logical channel multiplex the remaining uplink grant resources.

22. The network device according to claim 20 or 21, wherein, the priority indication
iInformation 1s used for indicating that the terminal device determines the priority for the each
logical channel to multiplex the remaining uplink grant resources according to a service type
of data that can be transmitted by a data radio bearer DRB corresponding to the each logical
channel; or.

the priority indication information 1s used for indicating that the terminal device

determines the priority for the each logical channel to multiplex the remaining uplink grant

resources according to a parameter configured by high layer signaling; or,

the priority indication information is used for indicating the priority for the each logical
channel to multiplex the remaining uplink grant resources.

23. 'The network device according to claim 22, wherein, the parameter configured by the
high layer signaling comprises at least one of the following parameters: a priority level, a
prioritized bit rate PBR and a bucket size duration BSD.

24. A terminal device, comprising:

a transcetving module, configured to receive control information transmitted by a

network device, wherein the control information comprises uplink grant resources
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information, and the uplink grant resources information i1s used for indicating uplink grant

resources configured by the network device for the terminal device;

a processing module, configured to determine a multiplexing manner of remaining
uplink grant resources. wherein the remaining uplink grant resources are uplink grant
resources 1n the uplink grant resources except a part of uplink grant resources used for
carrying data in one or more logical channels corresponding to the uplink grant resources; and

the processing module, further configured to multiplex the remaining uplink grant

resources according to the multiplexing manner.

25. The terminal device according to claim 24, wherein, the transceiving module 1s
further contigured to:

transmit a resource scheduling request to the network device before the transceiving
module recetves the control information transmitted by the network device, wherein the
resource scheduling request is used for indicating a data amount of data to be transmitted of
the terminal device and a logical channel carrying the data to be transmitted.

26. The terminal device according to claim 24 or 25, wherein, the control information
comprises multiplexing manner intormation, wherein the multiplexing manner information is
used for indicating a multiplexing manner of the remaining uplink grant resources;

wherein, the processing module is specifically configured to:

determine a multiplexing manner of the remaining uplink grant resources according to
the multiplexing manner information.

27. The terminal device according to any one of claims 24 to 26, wherein, the
multiplexing manner comprises at least one of the following manners: a global logical

channel multiplexing manner, a partial logical channel multiplexing manner and an undefined

logical channel multiplexing manner.

18. The terminal device according to claim 27, wherein, the processing module is
specifically configured to:

determine one or more target logical channels according to the multiplexing manner,
wherein the target logical channel is a logical channel that can multiplex the remaining uplink
grant resources;

determine a priority for each logical channel of the target logical channel to multiplex the
remaining uplink grant resources; and

multiplex the remaining uplink grant resources according to the priority for the each

logical channel to multiplex the remaining uplink grant resources.
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29. The terminal device according to claim 28, wherein, the transceiving module 1s
further configured to:

receive priority indication information transmitted by the network device, wherein the
priority indication information is used for the terminal device to determine the priority for the
cach logical channel to multiplex the remaining uplink grant resources;

wherein, the processing module 1s specitically configured to:

determine the priority for the each logical channel to multiplex the remaining uplink
grant resources according to the priority indication information.

30. The terminal device according to claim 29, wherein, the priority indication
information is also used for the terminal device to determine priorities that different data
packets 1n the each logical channel multiplex the remaining uplink grant resources, the
processing module is specifically configured to:

determine the priorities that difterent data packets in the each logical channel multiplex
the remaining uplink resources according to the priority indication information; and

multiplex the remaining uplink resources according to the priority for the each logical
channel to multiplex the remaining uplink grant resources and the priorities that difterent data
packets in the each logical channel multiplex the remaining uplink resources.

31. The terminal device according to claim 29 or 30, wherein, the priority indication
information 1s used for indicating that the terminal device determines the priority for the each
logical channel to multiplex the remaining uplink grant resources according to a service type
ot data that can be transmitted by a data radio bearer DRB corresponding to the each logical
channel; or,

the priority indication information i1s used for indicating that the terminal device

determines the priority for the each logical channel to multiplex the remaining uplink grant
resources according to a parameter configured by high layer signaling; or,

the priority indication information is used for indicating the priority for the each logical
channel to multiplex the remaining uplink grant resources.

32. The terminal device according to claim 31, wherein, the parameter configured by the
high layer signaling comprises at least one of the following parameters: a priority level, a

prioritized bit rate PBR and a bucket size duration BSD.
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A network device determines control information, where
the control information includes uplink grant resources information
and multiplexing manner information, where the uphink grant
resources mnformation is used for indicating uplink grant resources
configured by the network device for a termunal device, the
multiplexing manner information 1s uscd for indicating
a multiplexing manner of remaining uplink grant resources, “ 5110
and th¢ remarning uphink grant resources arc uplink grant resources
i the uphink grant resources except a part of uplink grant resources
used for carrying data in onc or more logical channels
corresponding to the uphink grant resources

The network device transmits the control information
to the terminal devicee

S120

FIG. |
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10U

The network device receives a resource scheduling request
transmitted by a terminal device, where the resource scheduling
request is used for indicating a data amount of data to be U §130
transmitted of the ternunal device and a logical channel
carrying the data to be transmitted

The network device determines the uplink grant resources
according 1o the data amount and a service fcature of the logical
channel carrving the data to be transmitted

S 140

The network device deternunes control information.
where the control information includes uphink grant resources
information and multiplexing manner information, where
the uplink grant resources information is used for indicating
uplink grant resources configured by the network device for a
terminal device, the multiplexing manner information is used | ST10
for indicating a multiplexing manner of remaining uplink grant |
resources, and the remaming uplink grant resources are uplink
grant resources mn the uplink grant resources exceept a part of
uphink grant resources used for carying data in on¢ or more
logical channels corresponding to the uphnk grant resources

The network device transmits the control
information to the terminal device

S120

FI1G. 2
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200
The terminal device receives control information transmitted by
a network device, where the control mformation includes uplink

is used for indicating uplink grant resources configured by
the network device for the terminal device

he terminal device determines a multiplexing manner of remaining
uplink grant resources, where the remaining uplink grant resources
are uphink grant resources in the uplink grant resources except
a part of uplink grant rcsources used for carrying data in one
or more logical channels corresponding to the uplink grant resources

The terminal device multiplexces the remaining
uphnk grant resources according to the multiplexing manner

FIG. 3
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200

The terminal device transmits a resource scheduling request to the

network device, where the resource scheduling request s used for

indicating a data amount of data to be transmitted of the terminal
device and a logical channel carrying the data to be transmitted

S24()

The terminal device recetves control information transmitted by

a network deviee, where the control information includes uplink
grant resources information, where the uplink resources N §210
imformation 1s used for indicating uplink grant resources
configured by the network device for the terminal device

The terminal device determines a multiplexing manner of remaming
uplink grant resources, where the remaiming uplink grant resources
arc uphnk grant resources in the uplink grant resources except a part

. R S220)
of uphink grant rcsources used for carrying data i onc or more T
logical channels corresponding to the uplink grant resources
The terminal device multiplexes the remaming
uplink grant resources according to the multiplexing manner S23()

FIG. 4

Network device |

Processing module | |

Transceiving module 12

FIG. 5
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S120
1

S110 A network device determines control information, the control information comprising uplink
authorization resource information and multiplexing mode information, wherein the uplink
authorization resource information is used for indicating uplink authorization resources
configured by the network device for a terminal device, the multiplexing mode information is
used for indicating a multiplexing mode of remaining uplink authorization resources, and the
remaining uplink authorization resources are uplink authorization resources other than the

uplink authorization resource used for carrying data in a logical channel corresponding to the
uplink authorization resource

S120  The network device sends the control information to the terminal device
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