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METHOD AND DEVICE FOR TRANSMITTING DATA

TECHNICAL FIELD

The present application relates to the field of communications and, more

particularly, to a method and a device for transmitting data.

BACKGROUND

In a New Radio (NR) system, if a terminal device needs to transmit data over a
plurality of logical channels, the terminal device may request a granted uplink
resource from a network, and the terminal device may receive a plurality of granted
uplink resources allocated by the network within a certain period of time. If different
granted uplink resources correspond to different numerologies, in this scenario, how
to implement allocation of the plurality of granted uplink resources to the plurality of

logical channels is a problem worthy of studying for the terminal device.

SUMMARY

Embodiments of the present application provide a method and a device for
transmitting data, which can implement allocation of a plurality of granted uplink
resources to a plurality of logical channels according to a numerology corresponding
to a logical channel.

In a first aspect, a method for transmitting data is provided, including: receiving,
by a terminal device, a plurality of granted uplink resources, where different granted
uplink resources correspond to different numerologies, the terminal device has a
plurality of logical channels, and each of the logical channels corresponds to at least
one numerology; and

allocating, by the terminal device, the plurality of granted uplink resources to the
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plurality of logical channels according to the at least one numerology corresponding
to each of the logical channels.

It should be noted that, if the granted uplink resources allocated by a network
device to the terminal device is regarded as a resource set, the plurality of granted
uplink resources can be regarded as being obtained by dividing the resource set
according to different numerologies. That is, resources corresponding to a same
numerology in the resource set can be determined as a same uplink resource, or each
granted uplink resource can be regarded as a granted uplink resource of one type, and
the granted uplink resource of such type may be continuous or may be discontinuous,
and for example, may include one or more sub-resources. That is, the plurality of
granted uplink resources can be regarded as a plurality of granted uplink resources of
different types.

With reference to the first aspect, in some implementations of the first aspect, the
allocating, by the terminal device, the plurality of granted uplink resources to the
plurality of logical channels according to the at least one numerology corresponding
to each of the logical channels includes:

allocating, by the terminal device, the plurality of granted uplink resources to the
plurality of logical channels according to the at least one numerology corresponding
to each of the logical channels and priorities of the plurality of logical channels.

That is to say, when performing the granted uplink resource allocation, the
terminal device can act with a logical channel prioritization process in the prior art as
a main line, preferentially allocate a granted uplink resource to a logical channel with
a higher priority, and then allocate a resource to a logical channel with a lower priority
after satisfying the resource needs of the logical channel with the higher priority.
When the granted uplink resource allocation is performed for a certain logical channel,
the terminal device can allocate a corresponding granted uplink resource to the logical
channel with reference to the numerology corresponding to the logical channel.

With reference to the first aspect, in some implementations of the first aspect, the
plurality of logical channels include a first logical channel and a second logical

channel, and the allocating, by the terminal device, the plurality of granted uplink
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resources to the plurality of logical channels according to the at least one numerology
corresponding to each of the logical channels includes:

allocating a granted uplink resource to the first logical channel preferentially
according to a numerology corresponding to the first logical channel if a priority of
the first logical channel is higher than a priority of the second logical channel.

It should be noted that the first logical channel and the second logical channel
here can be any two logical channels of the plurality of logical channels, and the
plurality of logical channels can further include more logical channels, for example, a
third logical channel, a fourth logical channel and the like. And embodiments of the
present application do not limit the number of the plurality of logical channels.

With reference to the first aspect, in some implementations of the first aspect, the
first logical channel corresponds to a plurality of numerologies, and the allocating a
granted uplink resource to the first logical channel according to a numerology
corresponding to the first logical channel includes:

allocating the granted uplink resource to the first logical channel according to a
priority order of the plurality of numerologies corresponding to the first logical
channel.

Since the priority order of the numerologies can be used to represent the
preference of the logical channel to a numerology, that is, the priority order
corresponding to the numerologies can reflect that the logical channel is more suitable,
or more expects to perform transmission on the granted uplink resource corresponding
to which numerology, the terminal device then can allocate a suitable granted uplink
resource to the first logical channel according to the priority order corresponding to
the plurality of numerologies, which thus improves resource utilization and is
conducive to the QoS assurance of the logical channel.

With reference to the first aspect, in some implementations of the first aspect, the
plurality of numerologies include a first numerology and a second numerology, and
the allocating the granted uplink resource to the first logical channel according to a
priority order of the plurality of numerologies corresponding to the first logical

channel includes:
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allocating, by the terminal device, a granted uplink resource corresponding to the
first numerology to the first logical channel preferentially from the plurality of
granted uplink resources if a priority of the first numerology is higher than a priority
of the second numerology.

With reference to the first aspect, in some implementations of the first aspect, the
allocating the granted uplink resource to the first logical channel according to a
priority order of the plurality of numerologies corresponding to the first logical
channel further includes:

allocating, by the terminal device, a remaining granted uplink resource of the first
logical channel from a granted uplink resource corresponding to the second
numerology if the granted uplink resource corresponding to the first numerology in
the plurality of granted uplink resources cannot meet a priority bit rate (PBR) of the
first logical channel.

With reference to the first aspect, in some implementations of the first aspect,
each of the logical channels corresponds to a set of logical channel priority parameters,
and the set of logical channel priority parameters includes: a PBR, a Bucket Size
Duration (BSD) and a priority.

In a second aspect, a device for transmitting data is provided, including units for
performing the method in the first aspect or in any implementation of the first aspect.

In a third aspect, a device for transmitting data is provided, including a memory, a
processor, and a transceiver, where the memory is configured to store a program, the
processor is configured to execute the program, and when the program is executed,
the processor performs, based on the transceiver, the method in the first aspect or in
any implementation of the first aspect.

In a fourth aspect, a computer readable medium is provided, where the computer
readable medium stores program codes for execution by a terminal device, and the
program codes comprise instructions for performing the method in the first aspect or
in any implementation of the first aspect.

In a fifth aspect, a computer program product including instructions is provided,

which, when executed on a computer, causes the computer to perform the method in
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BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a schematic diagram of a wireless communication system according to
an embodiment of the present application.

FIG. 2 is a schematic flowchart of a method for transmitting data according to an
embodiment of the present application.

FIG. 3 is a schematic block diagram of a device for transmitting data according to
an embodiment of the present application.

FIG. 4 is a schematic block diagram of a device for transmitting data according to

another embodiment of the present application.

DESCRIPTION OF EMBODIMENTS

The technical solutions in embodiments of the present application will be
described below with reference to the accompanying drawings.

It should be understood that the technical solutions of the present invention can
be applied to various communication systems, for example, a Global System of
Mobile communication (abbreviated as "GSM"), a Code Division Multiple Access
(abbreviated as "CDMA") system, a Wideband Code Division Multiple Access
(WCDMA) system, General Packet Radio Service (GPRS), a Long Term Evolution
(abbreviated as "LTE™) system, an Advanced Long Term Evolution (abbreviated as
"LTE-A") system, a Universal Mobile Telecommunication System (abbreviated as
"UMTS"), 5G, etc.

FIG. 1 illustrates a wireless communication system 100 suitable for embodiments
of the present invention. The wireless communication system 100 can include at least
one network device, such as a first network device 110 and a second network device
120 shown in FIG. 1. Both the first network device 110 and the second network device

120 can communicate with a terminal device 130 through a wireless air interface. The
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first network device 110 and the second network device 120 can provide
communication coverage for a particular geographic area and can communicate with
terminal devices located within the coverage area. The first network device 110 or the
second network device 120 may be a Base Transceiver Station (abbreviated as "BTS")
in a GSM system or a CDMA system, or may be a NodeB in a WCDMA system, or
may be an Evolutional Node B (abbreviated as "eNB" or "eNodeB") in an LTE system,
or a network device in a future 5G network, such as a Transmission Reception Point
(abbreviated as "TRP™), a base station, a small cell device, etc., which is not
particularly limited in embodiments of the present invention.

The wireless communication system 100 further includes one or more terminal
device (also referred to as User Equipment, abbreviated as "UE") 130 located within
the coverage of the first network device 110 and the second network device 120. The
terminal device 130 can be mobile or fixed. The terminal device 130 can
communicate with one or more core networks via a Radio Access Network
(abbreviated as "RAN"), and the terminal device may be referred to as an access
terminal, a terminal device, a subscriber unit, a subscriber station, a mobile station, a
mobile radio station, a remote station, a remote terminal, a mobile device, a user
terminal, a terminal, a wireless communication device, a user agent or a user
apparatus. The terminal device may be a cellular phone, a cordless phone, a Session
Initiation Protocol (abbreviated as "SIP") phone, a Wireless Local Loop (abbreviated
as "WLL") station, a Personal Digital Assistant (abbreviated as "PDA"), a handheld
device or a computing device with wireless communication capabilities, or other
processing device, in-vehicle device or wearable device connected to a wireless
modem, or a terminal device in a future 5G network, etc.

In the communication system, the terminal device can send uplink data to the
network device through a plurality of logical channels, and each of the logical
channels can correspond to a set of logical channel priority parameters, for example,
parameters like a priority, a Priority Bit Rate (PBR) and a Bucket Size Duration
(BSD). Before sending the uplink data through the plurality of logical channels, the

terminal device can request to acquire a granted uplink resource from the network
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device, and the network device can allocate a plurality of granted uplink resources to
the plurality of logical channels. The above parameters can be used to determine an
order in which each of the logical channels obtains a granted uplink resource, where
the priority can be used to indicate an order in which data in the logical channels is
scheduled, and a larger value of the priority represents a lower priority; and the PBR
determines an upper limit of the resources that can be scheduled for each of the
logical channels. The above parameters can be configured by a Radio Resource
Control (RRC) entity, and in addition to the above parameters, a variable Bj can also
be maintained for each of the logical channels in a Medium Access Control (MAC)
layer, where Bj has an initial value of 0, and increases with an increase of a
Transmission Time Interval (TTI), the amount of increase each time is PBR*TTI, with
an upper limit of PBR*BSD.

A process of performing granted uplink resource allocation according to priorities
of logical channels is specified in an existing LTE protocol, and can specifically
include:

Step 1: for a logical channel wanting resource allocation, it is necessary to satisfy
Bj>0. In logical channels allowed for resource allocation, a granted uplink resource is
allocated to each of the logical channels successively in a priority order from high to
low.

If the PBR of one logical channel of the plurality of logical channels is set to be
infinity, resource needs of this logical channel are preferentially satisfied, and then
granted uplink resources are allocated to logical channels with lower priorities.

Step 2: the MAC entity updates a value of Bj, and subtracts a total size of RLC
PDU served in the corresponding logical channel from Bj.

Step 3: after the execution of Step 1, if there are remaining resources, at this time,
resource allocation is performed according to priorities. That is, needs of a logical
channel with a higher priority is met first; if corresponding resources have been
allocated for all the data of the logical channel with the higher priority, and if there are
still remaining resources at this time, allocation to a logical channel with a next

priority is continued.
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In an NR system, since a logical channel can be mapped to one or more
numerologies, and a plurality of granted uplink resources allocated by the network
device can also correspond to different numerologies, a new resource allocation
method is needed. When resource allocation is performed for each logical channel, a
numerology corresponding to the logical channel can be considered, thereby
improving resource utilization.

In view of this, an embodiment of the present application provides a method for
transmitting data, which can implement resource allocation to a plurality of logical
channels according to numerologies corresponding to the plurality of logical channels.

FIG. 2 is a schematic flowchart of a method 200 for transmitting data according to
an embodiment of the present application. The method 200 can be performed by a
terminal device in the wireless communication system shown in FIG. 1, and as shown
in FIG. 2, the method 200 includes:

S210: a terminal device receives a plurality of granted uplink resources, where
different granted uplink resources correspond to different numerologies, the terminal
device has a plurality of logical channels, and each of the logical channels
corresponds to at least one numerology.

In the embodiments of the present application, the terminal device has a plurality
of logical channels, and each of the logical channels corresponds to one or more
numerologies, where the numerology may be a complete numerology, or may include
a part of parameters (for example, a TTI length) in a complete numerology, specific
parameters included in a numerology is not particularly limited in the embodiments of
the present application.

The terminal device can send uplink data to the network device through the
plurality of logical channels, and before sending the uplink data, the terminal device
can first request, from the network device, a granted uplink resource for uplink
transmission. For example, the terminal device can send a Scheduling Request (SR) to
the network device, for requesting to acquire a granted uplink resource for uplink
transmission, and the network device can send a plurality of granted uplink resources

to the terminal device. The plurality of granted uplink resources can be used by the
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terminal device to transmit uplink data on the plurality of logical channels.

It should be noted that, if the granted uplink resources allocated by the network
device to the terminal device are regarded as a resource set, the plurality of granted
uplink resources can be regarded as being obtained by dividing the resource set
according to different numerologies. That is, resources corresponding to a same
numerology in the resource set can be determined as a same uplink resource, or each
granted uplink resource can be regarded as a granted uplink resource of one type, and
the granted uplink resource of such type may be continuous or may be discontinuous,
and for example, may include one or more sub-resources. That is, the plurality of
granted uplink resources can be regarded as a plurality of granted uplink resources of
different types.

S220: the terminal device allocates the plurality of granted uplink resources to the
plurality of logical channels according to the at least one numerology corresponding
to each of the logical channels.

For example, if a first logical channel corresponds to a first numerology, the
terminal device can allocate a granted uplink resource corresponding to the first
numerology to the first logical channel; or if the first logical channel corresponds to a
first numerology and a second numerology, the terminal device can preferentially
allocate a granted uplink resource corresponding to the first numerology or the second
numerology to the first logical channel; or if the first logical channel has a preference
for the first numerology and the second numerology, that is, the first logical channel is
more suitable, or more expects to perform data transmission on a granted uplink
resource corresponding to the first numerology, the terminal device can allocate a
granted uplink resource to the first logical channel according to the preference to the
first logical channel, that is, the granted uplink resource corresponding to the first
numerology is preferentially allocated to the first logical channel.

As an embodiment, that the terminal device allocates the plurality of granted
uplink resources to the plurality of logical channels according to the at least one
numerology corresponding to each of the logical channels includes that:

the terminal device allocates the plurality of granted uplink resources to the
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plurality of logical channels according to the at least one numerology corresponding
to each of the logical channels and priorities of the plurality of logical channels.

Since each of the logical channels corresponds to a corresponding priority, when
performing the resource allocation, the terminal device can allocate a granted uplink
resource to each of the logical channels with reference to the priorities of the plurality
of logical channels and the numerology corresponding to each of the logical channels.
For example, a sequence of resource allocation to each of the logical channels can be
determined according to the priorities of the logical channels. When a resource is
allocated to a certain logical channel, a corresponding granted uplink resource can be
allocated to the logical channel with reference to a numerology corresponding to the
logical channel.

As an embodiment, the plurality of logical channels include a first logical channel
and a second logical channel, and S220 can specifically include:

allocating a granted uplink resource to the first logical channel preferentially
according to a numerology corresponding to the first logical channel if a priority of
the first logical channel is higher than a priority of the second logical channel.

That is, when performing the granted uplink resource allocation, the terminal
device can act with a logical channel prioritization process in the prior art as a main
line, preferentially allocate a granted uplink resource to a logical channel with a
higher priority, and then allocate a resource to a logical channel with a lower priority
after satisfying the resource needs of the logical channel with the higher priority.
When the granted uplink resource allocation is performed for a certain logical channel,
the terminal device can allocate a corresponding granted uplink resource to the logical
channel with reference to the numerology corresponding to the logical channel.

It should be understood that the first logical channel and the second logical
channel here can be any two logical channels of the plurality of logical channels, and
embodiments of the present application only use the first logical channel and the
second logical channel of the plurality of logical channels as an example to describe
how to implement resource allocation according to the priorities of the logical

channels, but the embodiments of the present application do not exclude that the
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plurality of logical channels can also include more logical channels, for example, a
third logical channel, a fourth logical channel and the like. The embodiments of the
present application do not limit the number of the plurality of logical channels. When
the plurality of logical channels include more logical channels, the manner of resource
allocation to the plurality of logical channels is similar to the manner of performing
resource allocation according to the priorities of the first logical channel and the
second logical channel as described above, and details are not described herein again.

Further, if the first logical channel corresponds to a plurality of numerologies, the
allocating a granted uplink resource to the first logical channel according to a
numerology corresponding to the first logical channel includes:

allocating the granted uplink resource to the first logical channel according to a
priority order of the plurality of numerologies corresponding to the first logical
channel.

That is, if the plurality of numerologies corresponding to the first logical channel
also correspond to a corresponding priority order, the terminal device can allocate the
granted uplink resource to the first logical channel according to the priority order of
the plurality of numerologies corresponding to the first logical channel. For example,
a granted uplink resource corresponding to a numerology with a higher priority is
preferentially allocated to the first logical channel, and in a case that the granted
uplink resource corresponding to the numerology with the higher priority cannot
satisfy the PBR of the first logical channel, it is then considered to allocate a granted
uplink resource corresponding to a numerology with a secondary higher priority to the
first logical channel.

It should be noted that the priority order of the numerologies can be used to
represent the preference of the logical channel to a numerology, that is, the priority
order corresponding to the numerologies can reflect that the logical channel is more
suitable, or more expects to perform transmission on the granted uplink resource
corresponding to which numerology. The terminal device then can allocate a suitable
granted uplink resource to the first logical channel according to the priority order

corresponding to the plurality of numerologies, which thus improves resource
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utilization and is conducive to the Quality-of-Service (QoS) assurance of the logical
channel.

Further, the plurality of numerologies include a first numerology and a second
numerology, and the allocating the granted uplink resource to the first logical channel
according to a priority order of the plurality of numerologies corresponding to the first
logical channel includes that:

the terminal device allocates a granted uplink resource corresponding to the first
numerology to the first logical channel preferentially from the plurality of granted
uplink resources if a priority of the first numerology is higher than a priority of the
second numerology.

Since the priority order of the numerologies can reflect that transmission on
uplink resources corresponding to which numerologies are more suitable for the
terminal device, the granted uplink resource allocated by the terminal device to the
first logical channel according to the priority order of the plurality of numerologies is
more conducive to the QoS assurance of the data transmitted on the logical channel.

In an embodiment, the priority order of the numerologies can be determined by a
data type, a QoS requirement, and other parameters of the data to be transmitted on
the logical channel.

For example, a logical channel for transmitting Enhanced Mobile Broadband
(eMBB) data corresponds to two numerologies, one is a numerology with a long TTI,
and the other is a numerology with a short TTI. Since the eMBB data is high-rate data,
transmission using a granted uplink resource corresponding to the numerology with
the long TTI is more advantageous for guaranteeing the QoS of the data transmission,
that is, the preference of the logical channel to the numerology may be that the
numerology with the long TTI is better than the numerology with the short TTI. Thus
for the logical channel, a priority of the numerology with the long TTI can be set to be
higher than a priority of the numerology with the short TTI, so that when the resource
allocation is performed, a granted uplink resource corresponding to the numerology
with the long TTI can be preferentially allocated to the logical channel.

The allocating the granted uplink resource to the first logical channel according to
12
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a priority order of the plurality of numerologies corresponding to the first logical
channel can further include that:

the terminal device allocates a remaining granted uplink resource of the first
logical channel from a granted uplink resource corresponding to the second
numerology if the granted uplink resource corresponding to the first numerology in
the plurality of granted uplink resources cannot meet a priority bit rate (PBR) of the
first logical channel.

If the granted uplink resource corresponding to the second numerology cannot
satisfy a remaining PBR, and if the first logical channel further corresponds to a third
numerology, and if a priority of the third numerology is lower than that of the second
numerology, the terminal device can further perform allocation to the first logical
channel for a lacking PBR from a granted uplink resource corresponding to the third
numerology.

In other words, the terminal device can preferentially allocate a granted uplink
resource corresponding to a numerology with a highest priority to the first logical
channel, allocate a remaining granted uplink resource of the first logical channel from
a granted uplink resource corresponding to a numerology with a secondary highest
priority if the granted uplink resource corresponding to the numerology with the
highest priority is insufficient, and allocate, if the granted uplink resource
corresponding to the numerology with the secondary highest priority cannot satisfy
the remaining PBR, a granted uplink resource to the first logical channel successively
from the granted uplink resources corresponding to the numerologies with other
priorities according to the priority order of the numerologies corresponding to the first
logical channel until the PBR of the first logical channel can be satisfied.

It should be understood that the first numerology and the second numerology here
can be any two numerologies of the plurality of numerologies, and embodiments of
the present application only use the first numerology and the second numerology of
the plurality of numerologies as an example to describe how to implement the
resource allocation according to the priorities of the numerologies, but the

embodiments of the present application do not exclude that the plurality of
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numerologies can also include more numerologies, for example, a third numerology, a
fourth numerology and the like. The embodiments of the present application do not
limit the number of the plurality of numerologies. When the plurality of numerologies
include more numerologies, the manner of performing resource allocation according
to the priorities of the plurality of numerologies is similar to the manner of performing
resource allocation according to the priorities of the first numerology and the second
numerology as described above, and details are not described herein again.

For example, the terminal device has two logical channels (including LC1 and
LC2) over which data is to be transmitted, and LC1>LC2 in terms of priorities of the
logical channels, that is, a priority of LC1 is higher than that of LC2, where LC1 maps
to numerologies of N1 and N2, and numerologies of LC2 are also N1 and N2.

For LC1, a priority order of N1 and N2 is N1>N2, that is, LC1 prefers N1, or
uplink data transmission on a granted uplink resource corresponding to N1 is more
suitable for LC1. If the granted uplink resource corresponding to N1 is insufficient,
uplink data transmission can also be performed on a granted uplink resource
corresponding to N2.

For LC2, a priority order of N1 and N2 is N2>N1, that is, LC2 prefers N2, or
uplink data transmission on a granted uplink resource corresponding to N2 is more
suitable for LC2. If the granted uplink resource corresponding to N2 is insufficient,
uplink data transmission can also be performed on a granted uplink resource
corresponding to N1.

During a certain period of time, the terminal device receives two granted uplink
resources A and B, where a numerology adopted by A is N1, and a numerology
adopted by B is N2, and the terminal device can follow the following criteria to
perform resource allocation: since the priority of LC1 is higher than that of LC2,
when allocating resources, the terminal device preferentially allocates a resource to
LC1, and then allocates a resource to LC2 after the PBR of LC1 is satisfied; and for
allocating a granted uplink resource to LC1, a granted uplink resource that satisfies
the PBR of LC1 is preferentially allocated to LC1 from the granted uplink resource A,

and for allocating a granted uplink resource to LC2, a granted uplink resource that
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satisfies the PBR of LC2 is preferentially allocated to LC2 from the granted uplink
resource B.

In actual allocation, there are four possible situations as follows:

1. Both A and B have sufficient resources;

that is, the granted uplink resource A can satisfy the PBR of LC1, and the granted
uplink resource B can satisfy the PBR of LC2.

Hereinafter, for convenience of distinction and description, the PBR of LC1 is
denoted as PBR1, and the PBR of LC2 is denoted as PBR2.

When allocating resources to LC1, a resource in the granted uplink resource A is
preferentially allocated to LC1 according to the preference of LC1. Since A is
sufficient in resources, the terminal device can allocate a granted uplink resource that
satisfies PBR1 to LCL1.

When allocating resources to LC2, a resource in the granted uplink resource B is
preferentially allocated to LC2 according to the preference of LC2. Since the granted
uplink resource B is sufficient, the terminal device can allocate a granted uplink
resource that satisfies PBR2 from the granted uplink resource B.

Thus, the granted uplink resource allocated to LC1 is the granted uplink resource
A, and the granted uplink resource allocated to LC2 is the granted uplink resource B.

2. Ais sufficient in resources and B is insufficient in resources;

that is, the granted uplink resource A can satisfy the PBR of LC1, and the granted
uplink resource B cannot satisfy the PBR of LC2.

When allocating resources to LC1, a resource in the granted uplink resource A is
preferentially allocated according to the preference of LC1. Since A is sufficient in
resources, the terminal device can allocate a granted uplink resource that satisfies
PBR1to LC1.

When allocating resources to LC2, the terminal device selects to preferentially
allocate the granted uplink resource B according to the preference of LC2. Since the
granted uplink resource B is insufficient, after the granted uplink resource B is
allocated to LC2, PBR2 of LC2 cannot be satisfied. The terminal device can perform

allocation to LC2 for a remaining PBR from the granted uplink resource A until PBR2
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of LC2 can be satisfied. If the granted uplink resource A has remaining resources after
the corresponding granted uplink resource is allocated to each of the logical channels,
resource allocation can be performed in the manner described in Step 3 of the existing
LTE protocol.

Thus, the granted uplink resource allocated to LC1 is the granted uplink resource
A, and the granted uplink resource allocated to LC2 is the granted uplink resource B
plus the granted uplink resource A.

3. Ais insufficient in resources and B is sufficient in resources;

that is, the granted uplink resource A cannot satisfy the PBR of LC1, and the
granted uplink resource B can satisfy the PBR of LC2.

When allocating resources to LC1, a resource in the granted uplink resource A is
preferentially allocated to LC1 according to the preference of LC1. Since A is
insufficient in resources, after allocating the granted uplink resource A to LC1, the
terminal device can perform allocation to LC1 for a remaining PBR from the granted
uplink resource B to satisfy PBR1 of LC1.

When allocating resources to LC2, the terminal device can preferentially allocate
the granted uplink resource B according to the preference of LC2. If the remaining
granted uplink resource B is sufficient, the terminal device can allocate a granted
uplink resource that satisfies PBR2 to LC2 from the granted uplink resource B. If the
granted uplink resource B has remaining resources after the corresponding granted
uplink resource is allocated to each of the logical channels, resource allocation can be
performed in the manner described in Step 3 of the existing LTE protocol. Or if the
remaining granted uplink resource B cannot satisfy PBR2 of LC2 after the allocation
to LC1 from the granted uplink resource B, the terminal device can allocate the
remaining granted uplink resource B to LC2.

Thus, the granted uplink resource allocated to LC1 is the granted uplink resource
A plus the granted uplink resource B, and the granted uplink resource allocated to
LC2 is the granted uplink resource B.

4. Ais insufficient in resources and B is insufficient in resources;

that is, the granted uplink resource A cannot satisfy the PBR of LC1, and the
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granted uplink resource B cannot satisfy the PBR of LC2.

When allocating resources to LC1, a resource in the granted uplink resource A is
preferentially allocated according to the preference of LC1. Since A is insufficient in
resources, the terminal device allocates all the granted uplink resource A to LC1 and
then performs allocation to LC1 for the remaining PBR from the granted uplink
resource B. If the granted uplink resource B has remaining resources after the
allocation, the remaining granted uplink resource B is allocated to LC2. If the granted
uplink resource B cannot satisfy the remaining PBR of LC1, all the granted uplink
resource B is allocated to LC1 to preferentially guarantee PBR1 of LC1, and a granted
uplink resource is allocated to LC2 on the basis of satisfying PBR1 of LC1.

Thus, the granted uplink resource allocated to LC1 is the granted uplink resource
A plus the granted uplink resource B, and the granted uplink resource allocated to
LC2 is the granted uplink resource B or no granted uplink resource is allocated to
LC2.

Therefore, in the method for transmitting data in the embodiments of the present
application, the terminal device can allocate granted uplink resources to the plurality
of logical channels according to the priority corresponding to each of the plurality of
logical channels, which therefore is beneficial to improve resource utilization and to
ensure the QoS of data of the logical channels.

Method embodiments of the present application are described in detail above with
reference to FIG. 2, and apparatus embodiments of the present application are
described in detail below with reference to FIG. 3 and FIG. 4. It should be understood
that the apparatus embodiments and the method embodiments correspond to each
other, and reference for a similar description can be made to method embodiments.

FIG. 3 is a schematic block diagram of a device for transmitting data according to
an embodiment of the present application. A device 300 in FIG. 3 includes:

a communication module 310, configured to receive a plurality of granted uplink
resources, where different granted uplink resources correspond to different
numerologies, a terminal device has a plurality of logical channels, and each of the

logical channels corresponds to at least one numerology; and
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an allocating module 320, configured to allocate the plurality of granted uplink
resources to the plurality of logical channels according to the at least one numerology
corresponding to each of the logical channels.

In some embodiments, the allocating module 320 is specifically configured to:

allocate the plurality of granted uplink resources to the plurality of logical
channels according to the at least one numerology corresponding to each of the logical
channels and priorities of the plurality of logical channels.

In some embodiments, the plurality of logical channels include a first logical
channel and a second logical channel, and the allocating module 320 is specifically
configured to:

allocate a granted uplink resource to the first logical channel preferentially
according to a numerology corresponding to the first logical channel if a priority of
the first logical channel is higher than a priority of the second logical channel.

In some embodiments, the first logical channel corresponds to a plurality of
numerologies, and the allocating module 320 is specifically configured to:

allocate the granted uplink resource to the first logical channel according to a
priority order of the plurality of numerologies corresponding to the first logical
channel.

In some embodiments, the plurality of numerologies include a first numerology
and a second numerology, and the allocating module 320 is specifically configured to:

allocate a granted uplink resource corresponding to the first numerology to the
first logical channel preferentially from the plurality of granted uplink resources if a
priority of the first numerology is higher than a priority of the second numerology.

In some embodiments, the allocating module 320 is specifically configured to:

allocate a remaining granted uplink resource of the first logical channel from a
granted uplink resource corresponding to the second numerology if the granted uplink
resource corresponding to the first numerology in the plurality of granted uplink
resources cannot meet a priority bit rate (PBR) of the first logical channel.

In some embodiments, each of the logical channels corresponds to a set of logical

channel priority parameters, where the set of logical channel priority parameters
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includes: a PBR, a Bucket Size Duration (BSD) and a priority.

Specifically, the device 300 can correspond to (for example, can be configured in
or be itself) the terminal device described in the method 200, and respective modules
or units in the device 300 are configured to execute respective operations or processes
performed by the terminal device in the method 200, details of which is omitted here
for the sake of avoiding redundancy.

As shown in FIG. 4, an embodiment of the present application further provides a
device 400 for transmitting data, and the device 400 can be the device 300 in FIG. 3,
which can be configured to execute the corresponding contents for the terminal device
in the method 200 in FIG. 2. The device 400 includes an input interface 410, an output
interface 420, a processor 430 and a memory 440, where the input interface 410, the
output interface 420, the processor 430 and the memory 440 can be connected by a
bus system. The memory 440 is configured to store programs, instructions or codes.
The processor 430 is configured to execute the programs, the instructions or the codes
in the memory 440, so as to control the input interface 410 to receive signals, control
the output interface 420 to send signals, and complete the operations in the foregoing
method embodiments.

It should be understood that, in the embodiments of the present application, the
processor 430 may be a Central Processing Unit (abbreviated as "CPU"), and the
processor 430 may also be other 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 gate or transistor logic
devices, discrete hardware components, etc. The general-purpose processor may be a
microprocessor or the processor may be any conventional processor or the like.

The memory 440 can include a read only memory and a random access memory
and provides instructions and data to the processor 430. A portion of the memory 440
can also include a non-volatile random access memory. For example, the memory 440
can also store information of a device type.

In an implementation process, contents of the foregoing methods may be

completed by an integrated logic circuit of hardware in the processor 430 or
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instructions in a form of software. The contents of the methods disclosed in the
embodiments of the present application may be directly implemented by a hardware
processor, or may be performed by a combination of hardware and software modules
in the processor. The software modules can be located in a mature storage medium
such as a random access memory, a flash memory, a read only memory, a
programmable read only memory or an electrically erasable programmable memory, a
register, etc. The storage medium is located in the memory 440, and the processor 430
reads information in the memory 440 and completes the contents of the above
methods in combination with the hardware thereof. To avoid repetition, details are not
described here.

In a specific implementation, the allocating module 320 included in the device
300 of FIG. 3 can be implemented by the processor 430 of FIG. 4. The communication
module 310 included in the device 300 of FIG. 3 can be implemented by the input
interface 410 and the output interface 420 of FIG. 4.

An embodiment of the present application further proposes a computer readable
storage medium, where the computer readable storage medium stores one or more
programs, the one or more programs includes instructions which, when executed by a
portable electronic device including a plurality of applications, cause the portable
electronic device to perform the method in the embodiment shown in FIG. 2.

An embodiment of the present application also proposes a computer program,
where the computer program includes instructions which, when executed by a
computer, cause the computer to perform the corresponding flow of the method in the
embodiment shown in FIG. 2.

Those of ordinary skill in the art will appreciate that the units and algorithm steps
of the various examples described in connection 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 hardware
or software depends on specific applications and design constraints of a technical
solution. A person skilled in the art can use different methods to implement the

described functions for each particular application, but such implementation should
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not be considered to go beyond the scope of the present application.

A person skilled in the art can clearly understand that for the convenience and
brevity of the description, reference for a specific working process of the system, the
apparatus and the units described above can be made to the corresponding process in
the foregoing method embodiments, and details are not described herein again.

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 units is only a logical function
division. In an 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 can be ignored or not executed. In addition, the
mutual coupling or direct coupling or communication connection shown or discussed
may be an indirect coupling or communication connection through some interfaces,
apparatuses or units, and may be in an electrical, mechanical or other form.

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 embodiment.

In addition, the functional units in various embodiments of the present application
may be integrated into one processing unit, or each unit may physically exist
separately, or two or more units may be integrated into one unit.

The functions may be stored in a computer readable storage medium if
implemented in the form of software functional units and sold or used as a standalone
product. Based on such understanding, the technical solution of the present
application, which is essential or contributes to the prior art, or a part of the technical
solution, may be embodied in the form of a software product, and the software
product is stored in a storage medium and includes a number of instructions to cause a

computer device (which may be a personal computer, a server, or a network device,
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etc.) to perform all or a part of the steps of the methods described in various
embodiments of the present application. The foregoing storage medium includes
various mediums capable of storing program codes, such as a U disk, a mobile hard
disk, a Read-Only Memory (ROM), a Random Access Memory (RAM), a magnetic
disk, or an optical disk, etc.

The foregoing are only specific embodiments of the present application, but the
protection scope of the present application is not limited thereto, and any person
skilled in the art can easily think of changes or substitutions within the technical scope
disclosed in the present application, which should be covered by the protection scope
of this application. Therefore, the protection scope of the present application should

be determined by the protection scope of the claims.
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CLAIMS

1. A method for transmitting data, comprising:

receiving, by a terminal device, a plurality of granted uplink resources, wherein
different granted uplink resources correspond to different numerologies, the terminal
device has a plurality of logical channels, and each of the logical channels corresponds
to at least one numerology; and

allocating, by the terminal device, the plurality of granted uplink resources to the
plurality of logical channels according to priorities of the plurality of logical channels
and a priority of the at least one numerology corresponding to each of the logical
channels;

wherein the plurality of logical channels comprise a first logical channel and a
second logical channel, the first logical channel corresponds to a plurality of
numerologies, and the allocating, by the terminal device, the plurality of granted uplink
resources to the plurality of logical channels according to priorities of the plurality of
logical channels and a priority of the at least one numerology corresponding to each of
the logical channels comprises:

allocating, with precedence over the second logical channel, a granted uplink
resource to the first logical channel according to the plurality of numerologies
corresponding to the first logical channel if a priority of the first logical channel is
higher than a priority of the second logical channel;

wherein the allocating a granted uplink resource to the first logical channel
according to the plurality of numerologies corresponding to the first logical channel
comprises:

allocating the granted uplink resource to the first logical channel according to a
priority order of the plurality of numerologies corresponding to the first logical channel.

2. The method according to claim 1, wherein the plurality of numerologies
comprise a first numerology and a second numerology, and the allocating the granted
uplink resource to the first logical channel according to a priority order of the plurality
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of numerologies corresponding to the first logical channel comprises:

allocating, by the terminal device, a granted uplink resource corresponding to the
first numerology which takes precedence from the plurality of granted uplink resources,
to the first logical channel if a priority of the first numerology is higher than a priority
of the second numerology.

3. The method according to claim 2, wherein the allocating the granted uplink
resource to the first logical channel according to a priority order of the plurality of
numerologies corresponding to the first logical channel further comprises:

allocating, by the terminal device, a remaining granted uplink resource of the first
logical channel from a granted uplink resource corresponding to the second numerology
if the granted uplink resource corresponding to the first numerology in the plurality of
granted uplink resources cannot meet a priority bit rate (PBR) of the first logical channel.

4. The method according to any one of claims 1 to 3, wherein each of the logical
channels corresponds to a set of logical channel priority parameters, and the set of
logical channel priority parameters comprises: a PBR, a Bucket Size Duration (BSD)
and a priority.

5. A device for transmitting data, comprising:

a communication module, configured to receive a plurality of granted uplink
resources, wherein different granted uplink resources correspond to different
numerologies, a terminal device has a plurality of logical channels, and each of the
logical channels corresponds to at least one numerology; and

an allocating module, configured to allocate the plurality of granted uplink
resources to the plurality of logical channels according to priorities of the plurality of
logical channels and a priority of the at least one numerology corresponding to each of
the logical channels;

wherein the plurality of logical channels comprise a first logical channel and a
second logical channel, the first logical channel corresponds to a plurality of
numerologies, and the allocating module is specifically configured to:

allocate, with precedence over the second logical channel, a granted uplink

resource to the first logical channel according to the plurality of numerologies
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corresponding to the first logical channel if a priority of the first logical channel is
higher than a priority of the second logical channel;

wherein the granted uplink resource is allocated to the first logical channel
according to a priority order of the plurality of numerologies corresponding to the first
logical channel.

6. The device according to claim 5, wherein the plurality of numerologies comprise
a first numerology and a second numerology, and the allocating module is specifically
configured to:

allocate, to the first logical channel, a granted uplink resource corresponding to
the first numerology which takes precedence from the plurality of granted uplink
resources if a priority of the first numerology is higher than a priority of the second
numerology.

7. The device according to claim 6, wherein the allocating module is specifically
configured to:

allocate a remaining granted uplink resource of the first logical channel from a
granted uplink resource corresponding to the second numerology if the granted uplink
resource corresponding to the first numerology in the plurality of granted uplink
resources cannot meet a priority bit rate (PBR) of the first logical channel.

8. The device according to any one of claims 5 to 7, wherein each of the logical
channels corresponds to a set of logical channel priority parameters, and the set of
logical channel priority parameters comprises: a PBR, a Bucket Size Duration (BSD)
and a priority.

9. A computer readable storage medium, wherein the computer readable storage
medium stores one or more programs, the one or more programs comprises instructions
which, when executed by a portable electronic device comprising a plurality of
applications, cause the portable electronic device to perform the method according to

any one of claims 1 to 4.
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