SCHEDULING METHOD AND APPARATUS, COMMUNICATION
DEVICE AND COMPUTER STORAGE MEDIUM

CROSS-REFERENCE TO RELATED APPLICATION
[ 0001] This application is based on, and claims priority to Chinese Patent Application
No. 202310101318.8, filed on January 18, 2023, the disclosure of which is hereby incorporated

by reference in its entirety.

TECHNICAL FIELD
[0002] The present disclosure relates to the technical field of communication,
particularly to a method and apparatus for scheduling, a communication device and a computer

storage medium.

BACKGROUND

[ 0003] The Extended Reality (XR) system has two outstanding characteristics: the
information integration of the real world and the virtual world, and the real-time interactivity.
The XR system uses the multi-channel interaction, the humans themselves have the capability
of a variety of sensory perceptions, and the virtual environment can provide the user with a
reality and highly immersion sensory experience. The gesture, body gesture, speech and even
eye viewpoint capture can be used as the interaction manners in the augmented reality system.
In addition, the tactile sense, olfactory sense, auditory sense, force feedback, etc. can also be
used as the output, thereby implementing the combination of multi-channel augmented reality
interaction and user intention.

[ 0004] On the other hand, for the traditional services, it is basically sufficient for the
base station to ensure two key characteristics: the delay by early scheduling and allocating
more resources, and the reliability by allocating more resources or multiple retransmissions.
Therefore, it can basically satisfy the Quality of Service (QoS) requirement of the service by
configuring the logical channel with bound priority. However, the XR service has multi-
dimensional characteristics, and the traditional processing methods cannot adapt to the needs

of the XR service.



SUMMARY
[ 0005] In order to solve the existing technical problems, the embodiments of the present
disclosure provide a method for scheduling, a device, a communication device, and a computer
storage medium.
[ 0006] In order to implement the above object, the technical solution of the
embodiments of the disclosure is implemented as follows.
[ 0007] In a first aspect, the embodiments of the present disclosure provide a method
for scheduling, the method includes following operations.
[ 0008] The terminal receives first information transmitted by a network device, herein
the first information includes information of at least one logical function entity.
[ 0009] The terminal processes data of a first logical function entity based on
information of the first logical function entity and a first characteristic of the data of the first
logical function entity; herein the first logical function entity is one of the at least one logical
function entity.
[ 0010] The data of the first logical function entity has at least one relationship; and the
processing includes at least one of: resource allocation, transmission, reception, or delivery to
an upper layer.
[ 0011] In an embodiment, the first characteristic includes at least one of: an importance,
a delay, a delay budget, a reliability, a layer, a packet length, a jitter requirement, a jitter range,
a packet error rate, a packet error rate requirement, a resolution, layer information, a
transmission format of Quality of Service Flow Identifier (QFI), a transmission format, a
transmission bandwidth requirement, a type of slice, slice segmentation information, or a depth
of parameter.
[ 0012] In an embodiment, the relationship that the data of the first logical function

entity has includes at least one of:

[ 0013] importances of part or all of the data being different;

[0014] layers of part or all of the data being different;

[ 0015] Quality of Service Flow Identifiers (QFIs) of part or all of the data being
different;

[ 0016] the data belonging to at least one Protocol Data Unit (PDU) set;

[0017] the data belonging to at least one data burst;

[ 0018] the data belonging to at least one Quality of Service (QoS) flow; or

[ 0019] the data belonging to at least one QoS flow, the QoS flow including at least one
PDU set.



[ 0020] In an embodiment, the QoS flow includes at least one PDU set, and at least one

of followings applies to one PDU set:

[ 0021] the one PDU set forming a picture or a group of pictures (GoP);

[ 0022] the one PDU set forming one of an I-frame, a B-frame or a P-frame of a picture
or a GoP;

[ 0023] the one PDU set forming at least one of an I-frame, a B-frame or a P-frame of a

picture or a GoP;

[ 0024] the one PDU set forming at least one of an I-frame, a B-frame or a P-frame of a
slice and/or a tile of a picture or a GoP;

[ 0025] the one PDU set forming one of an I-frame, a B-frame or a P-frame of a slice

and/or a tile of a picture or a GoP;

[ 0026] the one PDU set forming at least one of different layers of a picture or a GoP;
or

[ 0027] importances and/or layers of part of PDUs of the one PDU set being different.
[ 0028] In an embodiment, the information of the first logical function entity includes

at least one of the following:

[ 0029] at least one Protocol Data Unit (PDU) set;

[ 0030] at least one data burst;

[ 0031] at least one Quality of Service (QoS) flow;

[ 0032] at least one importance;

[ 0033] at least one of following parameters: at least one packet delay budget (PDB), a

packet error rate (PER), a packet set delay budget (PSDB), or a packet set error rate (PSER);

[ 0034] at least one of: a PDU set, a data burst, a QoS flow, a Data Radio Bearer (DRB)
or a PDU, which corresponds to at least one of following parameters: at least one PDB, a PER,
a PSDB or a PSER;

[ 0035] an indication with an integrity processing requirement;

[ 0036] a range of at least one of followings that have an integrity processing
requirement: a PDU set, a data burst, a QoS flow, a DRB or a PDU;

[ 0037] a multi-stream coordination indication;

[ 0038] a range of at least one of followings that have a multi-stream co-processing

requirement: a PDU set, a data burst, a QoS flow, a DRB or a PDU;

[ 0039] at least one layer;
[ 0040] at least one projection type; or
[ 0041] at least one packet loss policy indication.



[ 0042] In an embodiment, in a case where one QoS flow is mapped to at least one Data
Radio Bearer (DRB) corresponding to the first logical function entity, the QoS flow includes a
plurality of PDU sets; and/or

[ 0043] in a case where a plurality of QoS flows are mapped to at least one DRB
corresponding to the first logical function entity, each of the plurality of QoS flows includes
one PDU set.

[ 0044] Each PDU set includes PDUs or data packets of one type or priority, or PDUs
or data packets included in each PDU set correspond to a same 5G QoS indicator (5QI).

[ 0045] In an embodiment, the information of the first logical function entity includes:
the information of at least one of followings that correspond to the first logical function entity:
at least one first Radio Link Control (RLC) entity, at least one Packet Data Convergence
Protocol (PDCP) entity, or at least one L2 entity.

[ 0046] In an embodiment, at least one first RLC entity corresponding to the first logical
function entity includes:

[ 0047] at least one PDCP entity corresponding to the at least one first RLC entity.

[ 0048] In an embodiment, the operation that the terminal processes the data of the first
logical function entity based on the information of the first logical function entity and the first
characteristic of the data of the first logical function entity includes following operation.

[ 0049] The terminal maps at least one of a packet, a Protocol Data Unit (PDU), a PDU
set or a data burst to at least one Data Radio Bearer (DRB) corresponding to the first logical
function entity according to a first characteristic of the at least one of the packet, the PDU, the
PDU set or the data burst.

[ 0050] In an embodiment, the operation that the terminal processes the data of the first
logical function entity based on the information of the first logical function entity and the first
characteristic of the data of the first logical function entity includes following operation.

[ 0051] The first Radio Link Control (RLC) entity or an L2 entity of the terminal
transmits or delivers to a Medium Access Control (MAC) entity the first indication information
of an application layer or a higher layer, and/or a first characteristic of at least one of followings
that are transmitted or mapped to the first logical function entity: a packet, a Protocol Data Unit
(PDU), a PDU set, a QoS flow or a data burst.

[ 0052] In an embodiment, the operation that the RLC entity or an L2 entity of the
terminal transmits or delivers to the MAC entity the first indication information of an
application layer or a higher layer, and/or a first characteristic of at least one of followings that

are transmitted or mapped to the first logical function entity: a packet, a PDU, a PDU set, a



QoS flow or a data burst, includes following operation.
[ 0053] The first RLC entity or the L2 entity of the terminal transmits the control
signaling and/or a data packet to the MAC entity, and the control signaling and/or packet header

information of the data packet includes the first indication information and/or the first

characteristic.

[ 0054] In an embodiment, the first indication information includes at least one of:

[ 0055] information indicating a picture quality; or

[ 0056] information indicating an air interface resource status.

[ 0057] In an embodiment, a plurality of first rules are applied to data transmission of

the first logical function; and/or,

[ 0058] the first logical function entity has a plurality of output interfaces for
transmitting data; herein each output interface corresponds to a respective one of the first rules.
[ 0059] In an embodiment, the first rule includes at least one of:

[ 0060] preferentially allocating an uplink grant to data of the first logical function entity
that arrives earlier and has an integrity parameter that reaches a first value;

[ 0061] preferentially allocating the uplink grant to data of the first logical function
entity that arrives earlier and is at a highest importance parameter level;

[ 0062] preferentially allocating the uplink grant to data of the first logical function
entity that is at the highest importance parameter level;

[ 0063] preferentially allocating the uplink grant to data of the first logical function that
has an integrity requirement and/or a multi-stream co-processing requirement with one or more
packets that have been successfully processed;

[ 0064] preferentially allocating the uplink grant to data of the first logical function
entity that arrives earlier and has a highest quantity requirement in a layer parameter;

[ 0065] preferentially allocating the uplink grant to data of the first logical function
entity that has the highest quantity requirement in the layer parameter;

[ 0066] in a case where data at a high importance parameter level is lost in data of a
Protocol Data Unit (PDU) set with an integrity characteristic, discarding other data in the PDU
set with the integrity characteristic;

[ 0067] in a case where data at high importance parameter level is lost in the data of the
PDU set with the integrity characteristic, processing other data in the PDU set with the integrity
characteristic normally;

[ 0068] in a case where a first integrity parameter of a first PDU set in which first data

is located is same as a second integrity parameter of a second PDU set in which second data is



located, in response to a first priority of the first data being higher than a second priority of the
second data, preferentially allocating the uplink grant to the first data; or

[ 0069] in a case where a first integrity indicated by the first integrity parameter of the
first PDU set in which the first data is located is higher than a second integrity indicated by the
second integrity parameter of the second PDU set in which the second data is located,
preferentially allocating the uplink grant to the first data.

[ 0070] In an embodiment, the operation that the terminal processes the data of the first
logical function entity based on the information of the first logical function entity and the first
characteristic of the data of the first logical function entity includes following operation.

[ 0071] In a case where a picture quality indicated by the information indicating the
picture quality is higher than a first threshold, and/or in a case where an air interface resource
status indicated by the information indicating the air interface resource status is higher than a
second threshold, the data that is transmitted to and/or mapped to the first logical function entity
is processed by using the first rule. The first rule is related at least to an integrity parameter of
a PDU set, and the integrity parameter includes at least one of a transmission completion rate,
a transmission success rate or a transmission failure rate.

[ 0072] In an embodiment, the operation that the terminal processes the data of the first
logical function entity based on the information of the first logical function entity and the first
characteristic of the data of the first logical function entity includes: in a case where an air
interface resource state indicated by the information indicating the air interface resource state
is not higher than a second threshold, processing data that is transmitted to and/or mapped to
the first logical function entity by using a second rule, wherein the second rule is related at least
to a priority of data.

[ 0073] In a second aspect, the embodiments of the present disclosure provide a method
for scheduling, the method includes following operations.

[ 0074] The network device transmits the first information to a terminal, herein the first
information includes information of at least one logical function entity; the information of the
first logical function entity is used for processing data of the first logical function entity by the
terminal; the first logical function entity is any one of the at least one logical function entity;
the data of the first logical function entity has at least one relationship; and the processing
includes at least one of: resource allocation, transmission, reception, or delivery to an upper
layer.

[ 0075] The network receives the data of the first logical function entity transmitted by

the terminal.



[ 0076] In an embodiment, the relationship that the data of the first logical function

entity has includes at least one of:

[ 0077] importances of part or all of the data being different;

[ 0078] layers of part or all of the data being different;

[ 0079] Quality of Service Flow Identifiers (QFIs) of part or all of the data being
different;

[ 0080] the data belonging to at least one Protocol Data Unit (PDU) set;

[ 0081] the data belonging to at least one data burst;

[ 0082] the data belonging to at least one Quality of Service (QoS) flow; or

[ 0083] the data belonging to at least one QoS flow, the QoS flow including at least one
PDU set.

[ 0084] In an embodiment, the QoS flow includes at least one PDU set, and at least one

of followings applies to one PDU set:

[ 0085] the one PDU set forming a picture or a group of pictures (GoP);

[ 0086] the one PDU set forming one of an I-frame, a B-frame or a P-frame of a picture
or a GoP;

[ 0087] the one PDU set forming at least one of an I-frame, a B-frame or a P-frame of a

picture or a GoP;

[ 0088] the one PDU set forming at least one of an I-frame, a B-frame or a P-frame of a
slice and/or a tile of a picture or a GoP;

[ 0089] the one PDU set forming one of an I-frame, a B-frame or a P-frame of a slice

and/or a tile of a picture or a GoP;

[ 0090] the one PDU set forming at least one of different layers of a picture or a GoP;
or

[ 0091] importances and/or layers of part of PDUs of the one PDU set being different.
[ 0092] In an embodiment, the information of the first logical function entity includes

at least one of the following:

[ 0093] at least one Protocol Data Unit (PDU) set;

[ 0094] at least one data burst;

[ 0095] at least one Quality of Service (QoS) flow;

[ 0096] at least one importance;

[ 0097] at least one of following parameters: packet delay budget (PDB), a packet error

rate (PER), a packet set delay budget (PSDB), or a packet set error rate (PSER);
[ 0098] at least one of: a PDU set, a data burst, a QoS flow, a Data Radio Bearer (DRB)



or a PDU, which corresponds to at least one of following parameters: at least one PDB, a PER,
a PSDB or a PSER;

[ 0099] an indication with an integrity processing requirement;

[ 0100] a range of at least one of followings that have an integrity processing
requirement: a PDU set, a data burst, a QoS flow, a DRB or a PDU;

[0101] a multi-stream coordination indication;

[ 0102] a range of at least one of followings that have a multi-stream co-processing

requirement: a PDU set, a data burst, a QoS flow, a DRB or a PDU;

[ 0103] at least one layer;

[ 0104] at least one projection type; or

[ 0105] at least one packet loss policy indication.

[ 0106] In an embodiment, in a case where one QoS flow is mapped to at least one Data

Radio Bearer (DRB) corresponding to the first logical function entity, the QoS flow includes a
plurality of PDU sets; and/or

[ 0107] in a case where a plurality of QoS flows are mapped to at least one DRB
corresponding to the first logical function entity, each of the plurality of QoS flows includes
one PDU set.

[ 0108] Each PDU set includes PDUs or data packets of one type or priority, or PDUs
or data packets included in each PDU set correspond to a same 5G QoS indicator (5QI).

[ 0109] In an embodiment, the information of the first logical function entity includes
the information of at least one of followings that correspond to the first logical function entity:
at least one first Radio Link Control (RLC) entity, at least one Packet Data Convergence
Protocol (PDCP) entity, or at least one L2 entity.

[0110] In an embodiment, at least one first RLC entity corresponding to the first logical
function entity includes:

[0111] at least one PDCP entity corresponding to the at least one first RLC entity.
[0112] According to a third aspect, the embodiments of the present disclosure further
provide a device for scheduling. The device includes: a first communication unit and a first
processing unit.

[0113] The first communication unit is configured to receive first information
transmitted by a network device, herein the first information includes information of at least
one logical function entity

[ 0114] The first processing unit is configured to process data of a first logical function

entity based on information of the first logical function entity and a first characteristic of the



data of the first logical function entity; herein the first logical function entity is one of the at
least one logical function entity; the data of the first logical function entity has at least one
relationship; and the processing includes at least one of: resource allocation, transmission,
reception, or delivery to an upper layer.

[ 0115] According to a fourth aspect, the embodiments of the present disclosure further
provide a device for scheduling. The device includes: a first transmitting unit and a first
receiving unit.

[ 0116] The first transmitting unit is configured to transmit first information to a
terminal, herein the first information includes information of at least one logical function entity;
the information of the first logical function entity is used for processing data of the first logical
function entity by the terminal; the first logical function entity is any one of the at least one
logical function entity; the data of the first logical function entity has at least one relationship;
and the processing includes at least one of: resource allocation, transmission, reception, or
delivery to an upper layer.

[0117] The first receiving unit is configured to receive the data of the first logical
function entity transmitted by the terminal.

[0118] In a fifth aspect, the embodiments of the present disclosure further provide a
computer-readable storage medium having stored thereon the computer program, and the
program, when executed by a processor, implements the steps of the method for scheduling
according to the first aspect or the second aspect of the embodiments of the present disclosure.
[ 0119] At a sixth aspect, the embodiments of the present disclosure further provide a
communication device, which includes a memory, a processor, and a computer program stored
on the memory and executable on the processor, the processor is configured to, when the
program is executed, implement steps of the method for scheduling according to the first aspect
or the second aspect.

[ 0120] The embodiments of the present disclosure provide a method and apparatus for
scheduling, a communication device, and a computer storage medium. The method includes
following operations. The terminal receives first information transmitted by a network device,
the first information includes information of at least one logical function entity. The terminal
processes data of a first logical function entity based on information of the first logical function
entity and a first characteristic of the data of the first logical function entity; the first logical
function entity is one of the at least one logical function entity. The data of the first logical
function entity has at least one relationship; and the processing includes at least one of: resource

allocation, transmission, reception, or delivery to an upper layer. According to the technical



solution of the embodiments of the present disclosure, it is extended from the conventional
scheduling mechanism of the logical channel to the logical function entity orienting to the
multi-characteristic service, and the priorities of the data in the logical function entity may be
different, but have at least one relationship, such as an association. The scheduling process for
data may be implemented through the logical function entity, such that the requirements of the

multi-dimensional service may be met.

BRIEF DESCRIPTION OF THE DRAWINGS
[ 0121] FIG. 1A and FIG. 1B are schematic diagrams of the multi-dimensional
characteristics of the XR service data.
[ 0122] FIG. 2 is a first flow schematic diagram of a method for scheduling according
to an embodiment of the present disclosure.
[ 0123] FIG. 3A is a schematic diagram of scheduling based on the logical channel.
[ 0124] FIG. 3B is a schematic diagram of scheduling of a logical function entity in the
method for scheduling according to an embodiment of the present disclosure.
[ 0125] FIG. 4 is a second flow schematic diagram of a method for scheduling according
to an embodiment of the present disclosure.
[ 0126] FIG. 5 is a first structural schematic diagram of the composition of a device for
scheduling according to an embodiment of the present disclosure.
[ 0127] FIG. 6 is a second structural schematic diagram of the composition of a device
for scheduling according to an embodiment of the present disclosure.
[ 0128] FIG. 7 is a structural schematic diagram of the hardware composition of a

communication device according to an embodiment of the present disclosure.

DETAILED DESCRIPTION
[ 0129] The present disclosure will be further described in detail below with reference
to the accompanying drawings and the specific embodiments.
[ 0130] The technical solution of the embodiments of the present disclosure may be
applied to various communication systems, such as a Global System of Mobile communication
(GSM) system, a Long Term Evolution (LTE) system, a 5G system, and the like. Alternatively,
the 5G system or 5G network may also be referred to as a New Radio (NR) system or an NR
network.
[ 0131] Exemplarily, the communication system to which the embodiments of the

present disclosure are applied may include a network device and a terminal device (which also
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may be referred to as a terminal, a communication terminal, or the like). The network device
may be a device that communicates with the terminal device. The network device may provide
the communication coverage for a certain area and may communicate with terminals which are
located within the area. Optionally, the network device may be a base station in various
communication systems, such as an Evolutionary Node B (eNB) in an LTE system, a base
station (gNB) in a 5G system or an NR system, or a base station in a 6-th generation (6G)
system.

[ 0132] It is to be understood that a device with the communication function in a
network/system in the embodiments of the present disclosure may be referred to as a
communication device. The communication device may include a network device and a
terminal device with the communication function. The network device and the terminal device
may be the specific devices described above and will not be elaborated herein. The
communication device may also include other devices in the communication system, such as
the network controller, the mobility management entity, and other network entities, which are
not limited in the embodiments of the present disclosure.

[ 0133] It is to be understood that the terms "system" and "network" in the present
disclosure are often used interchangeably herein. The term “and/or” herein merely describes
an association relationship of the associated objects and represents that three relationships may
exist. For example, A and/or B may represent the following three cases: only A exists, both A
and B exist, and only B exists. Further, the character "/” herein generally means that the
associated objects have an "or" relationship.

[ 0134] The terms "first", "second", etc. in the specification and claims of the present
disclosure are used to distinguish similar objects and are not necessarily used to describe a
particular order or priority sequence. It is to be understood that the data used in such way may
be interchanged when appropriate, so that the embodiments of the disclosure may be
implemented in an order other than those illustrated or described herein. In addition, the terms
"including" and "having" and any variations thereof are intended to cover non-exclusive
inclusion. For example, a process, a method, a system, a product, or a device including a series
of steps or units are not limited to those steps or units that explicitly listed, but may include
other steps or units that are not explicitly listed or that are inherent to the process, method,
product, or device.

[ 0135] Before describing the technical solution of the embodiment of the present

disclosure in detail, the multi-dimensional characteristics of the XR service are briefly

described.
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[ 0136] The XR service data mainly includes the multimedia data, and the multimedia
data may include, for example, the video data, the audio data, and the like. In the embodiment,
the video data is mainly described. The picture/image mentioned in the present disclosure are
not limited to the picture/image, and may also include the video, the audio, the picture, etc. In
the video compression, each frame represents a still image. In the actual compression, various
algorithms will be used to reduce the data capacity, the IPB is the most common. Taking the
Group of Pictures (GoP) describing the video data as an example, a GoP may represent a group
of successive pictures. As illustrated in Figure 1a, the picture or frame is classified into three
types: the I frame, the P frame and the B frame. I is an intra coded frame, P is a forward
predictive frame, and B is a bi-directional difference frame. In other words, the I frame is a key
frame, which can be understood as a whole picture. The P frame and the B frame record the
change with respect to the I frame, the P frame represents the difference from the previous
frame, and the B frame represents the difference from the previous frame and the subsequent
frame. Both the P frame and the B frame compress the data based on the I frame. The I frame
represents the key frame, which can be understood as the complete preservation of this frame.
Because the I frame contains a whole picture, only the data of the current frame is needed for
completing the decoding. The P frame represents the difference between the current frame and
a previous key frame (or P frame), and when the decoding is performed, it is necessary to
superimpose the difference defined by the current frame with the previously buffered picture
to generate the final picture. The B frame is a bidirectional difference frame. That is, the B
frame records the differences between the current frame and the previous and subsequent
frames. To decode the B frame, not only the previous buffer picture is required to be obtained,
but also the subsequent picture is required to be decoded, and the final picture is obtained by
superimposing the previous and subsequent pictures with the data of the current frame.
Generally, the compression rate of I is 7, the compression rate of P is 20, and the compression
rate of B may be up to 50. It can be seen that the use of B frame may save a lot of space, and
the saved space may be used to save more | frames, so that a better picture quality may be
provided with the same bit rate.

[ 0137] There are two structures or formats for the GoP, as illustrated in FIG. 1b, i.e.,
the open GoP and the closed GoP. The decoding for a certain frame in the GoP relies on some
frames in the previous GoP. This GoP structure is referred to as the open GoP. The frame in a
closed GOP does not rely on other previous or subsequent GOPs, and the closed GoP generally
starts with the I frame.

[ 0138] Further, each picture or frame may be further divided into a plurality of slices

12



(or slicings, video slices), and each slice is composed of one or more slice segments (SS). In
addition, each picture or frame may also be divided into a plurality of tiles (or video blocks).
The purpose of dividing the slice and the tile is for independent decoding, but the division
manners of the slice and the tile are different. The shape of a tile is basically rectangular, while
the shape of a slice is strip-like. The slice consists of a series of SS, and an SS consists of a
series of Coding Tree Units (CTUs). The tile is directly consists of a series of CTUs.

[ 0139] It can be seen from the above description that: 1. There may be an association
between a plurality of data packets and an association between a plurality of QoS flows, and a
group of data packets belonging to a Protocol Data Unit (PDU) set (PDU set) needs to be jointly
processed; 2. The priorities of the data packets in one service or in one QoS flow are different,
for example, the importances of I frame/P frame are different; 3. In the XR service, there may
be a synchronization requirement for the multi-mode services (or different services), and the
data packets of different services are also associated with each other, so they need to be
considered when scheduling processing.

[ 0140] If the existing scheduling method based on the logical channel is still followed,
it is difficult to meet the multi-dimensional characteristic of the XR service. If the I frame, the
P frame and the B frame that form one picture are mapped to one logical channel, the priorities
of them are different. The main function of the conventional logical information is to bind them
to one priority, which becomes an important basis for scheduling data in the Medium Access
Control (MAC) layer. If the I frame, the P frame and the B frame with different priorities are
mapped to different logical channels, according to the current scheduling framework and
principle, the operation for the data packets in each logical channel is independent. The
operation includes the packet sequence number allocation, packet ordering, packet discarding,
packet retransmission, upward delivery and/or downward delivery, etc. Thus, it is difficult to
implement the integrity scheduling for the data packets of one GOP and the processing (such
as preferentially processing, discarding, retransmission, upward delivery and/or downward
delivery) for the associated packets. Therefore, the current scheduling mechanism based on the
logical channel cannot meet the requirements of the above-mentioned multi-dimensional
characteristic of the XR service.

[ 0141] Based at least on the foregoing, the embodiments of the present disclosure
provide a method for scheduling, and the method is applied to a terminal. FIG. 2 is a first flow
schematic diagram of a method for scheduling according to an embodiment of the present
disclosure. As illustrated in FIG. 2, the method includes steps 101 to 102.

[ 0142] At step 101, a terminal receives the first information transmitted by a network
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device. The first information includes information of at least one logical function entity.

[ 0143] At step 102, the terminal processes the data of a first logical function entity
based on the information of the first logical function entity and a first characteristic of the data
of the first logical function entity; herein the first logical function entity is one of the at least
one logical function entity. The data of the first logical function entity has at least one
relationship; and the processing includes at least one of: resource allocation, transmission,
reception, or delivery to an upper layer.

[ 0144] Exemplarily, if the first logical function entity is at the MAC layer, the upper
layer is an RLC layer and/or a PDCP layer.

[ 0145] The first characteristic of the data of the first logical function entity may
correspond to a type of the data of the first logical function.

[ 0146] The present embodiment extends from the conventional scheduling mechanism
of the logical channel to the logical function entity orienting to the multi-characteristic service,
and the priorities of the data in the logical function entity may be different, but there is at least
one relationship between the data, such as an association. The scheduling process for the data
may be implemented through the logical function entity, such that the requirements of the
multi-dimensional service may be met.

[ 0147] In the present embodiment, the network device transmits the first information
to the terminal, the first information includes the information of at least one logical function
entity. The information of each logical function entity at least includes an identification of the
logical function entity and the related configuration information, such that the terminal may
determine a processing manner for the data which is mapped to the first logical function entity
according to the information of the logical function entity, and may process the data of the first
logical function entity based on the processing manner for the data of the first logical function
entity. The first logical function entity is any one of the at least one logical function entity. That
is, the first logical function entity will be taken as an example to describe the following
embodiments of the present disclosure.

[ 0148] In some alternative embodiments, a plurality of first rules are used in
transmission of the data of the first logical function entity, and/or the first logical function entity
has a plurality of output interfaces for transmitting the data; herein each output interface
corresponds to a respective one of the first rules.

[ 0149] In an embodiment, a logical function entity (such as a first logical function
entity) corresponds to a plurality of processing rules or a plurality of output interfaces. The

data, data packets (or packets), PDUs, PDU sets, QoS flows, data bursts, etc. that are mapped
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to the logical function entity (e.g., the first logical function entity) may be processed according
to a corresponding processing rule (e.g., a first rule) according to the requirement (e.g., the
indication from the application layer), or may be scheduled through a corresponding output
interface. In other embodiments, the logical function entity may also be referred to as a logical
cubic, a logical cube, or the like, as long as the corresponding function can be implemented,
and the name of the logical function entity is not limited in the embodiments.

[ 0150] In some optional embodiments, in order to implement the integrity processing
for a whole picture and the differential scheduling for the data with different importances in

encoding, the association that the data in the first logical function has includes at least one of:

[ 0151] importances of part or all of the data being different;

[ 0152] layers of part or all of the data being different;

[ 0153] Quality of Service Flow Identifiers (QFIs) of part or all of the data being
different;

[ 0154] the data belonging to at least one Protocol Data Unit (PDU) set;

[ 0155] the data belonging to at least one data burst;

[ 0156] the data belonging to at least one Quality of Service (QoS) flow; or

[ 0157] the data belonging to at least one QoS flow, the QoS flow including at least one
PDU set.

[ 0158] The case of the QFIs of part or all of the data being different may be that, for

example, any one of following parameters is different: a Packet Delay Budget (PDB) or a
Packet Error Loss Rate (PER).

[ 0159] The layer refers to a layering technology, which is used in the video coding
technology, that performs layered processing on different components in the information
source to meet the requirements of the network resistance. For example, in H264 and HA265,
the data of different layers is identified by the Lay-id. In H.264, the combination of the time
domain (TDI), the spatial domain (DID) and the mass domain (QID) corresponds to one Layer
ID. For example, the smaller the layer, the more important it is. For another example, the source
coding divides the coding data into a base layer and an enhancement layer, which are different
in resolution.

[ 0160] The data in the first logical function entity belongs to at least one PDU set. For
example, all data in the first logical function entity belongs to at least part of the PDU sets of
at least one GoP (or a whole picture), and the importances of the at least part of the PDU sets
are the same or different.

[ 0161] The data in the first logical function entity belongs to at least one data burst. For
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example, all data in the first logical function entity belongs to at least part of the data bursts of
at least one GoP (or a whole picture).

[ 0162] The data in the first logical function entity belongs to at least one QoS flow. For
example, all data in the first logical function entity belongs to at least part of the QoS flows of
at least one GoP (or a whole picture).

[0163] The data in the first logical function entity belongs to at least one QoS flow, and
the QoS flow includes at least one PDU set, and the importances of these PDU sets are the
same or different.

[ 0164] In some optional embodiments, the QoS flow includes at least one PDU set, and

at least one of followings applies to one PDU set:

[ 0165] the one PDU set forming a picture or a group of pictures (GoP);

[ 0166] the one PDU set forming one of an I-frame, a B-frame or a P-frame of a picture
or a GoP;

[ 0167] the one PDU set forming at least one of an I-frame, a B-frame or a P-frame of a

picture or a GoP;

[ 0168] the one PDU set forming at least one of an I-frame, a B-frame or a P-frame of a
slice and/or a tile of a picture or a GoP;

[ 0169] the one PDU set forming one of an I-frame, a B-frame or a P-frame of a slice

and/or a tile of a picture or a GoP;

[ 0170] the one PDU set forming at least one of different layers of a picture or a GoP;
or

[0171] importances and/or layers of part of PDUs of the one PDU set being different.
[ 0172] In the embodiment, in a case where the data in the first logical function entity

belongs to at least one QoS flow and the QoS flow includes at least one PDU set, the at least
one PDU set collectively forms a whole picture or a GoP, or forms a slice, or forms a tile. As
an example, each PUD in the at least one PDU set may not be limited to be the I-frame, the P-
frame, or the B-frame. In other embodiments, each PDU in the at least one PDU set is at least
one of followings that form the picture or the GoP, the slice, or the stile: the I-frame, the B-
frame or the P-frame.

[ 0173] In some optional embodiments, the information of the first logical function

entity includes at least one of the following:

[ 0174] at least one Protocol Data Unit (PDU) set;
[ 0175] at least one data burst;
[0176] at least one Quality of Service (QoS) flow;
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[ 0177] at least one importance;

[0178] at least one of following parameters: at least one Packet Delay Budget (PDB),
a Packet Error Rate (PER), a Packet Set Delay Budget (PSDB), or a Packet Set Error Rate
(PSER);

[ 0179] at least one of: a PDU set, a data burst, a QoS flow, a Data Radio Bearer (DRB)

or a PDU, which corresponds to at least one of following parameters: at least one PDB, a PER,
a PSDB or a PSER;

[ 0180] an indication with an integrity processing requirement;

[0181] a range of at least one of followings that have an integrity processing

requirement: a PDU set, a data burst, a QoS flow, a DRB or a PDU;

[ 0182] at least one layer;

[ 0183] at least one projection type; or

[ 0184] at least one packet loss policy indication.

[ 0185] The case that the at least one first logical function entity belongs to at least one

PDU set may specifically indicate that all data in the first logical function entity belongs to at
least one PDU set. For example, all data in the first logical function entity belongs to at least
part of the PDU sets of at least one GoP (or a whole picture), while the first characteristic of
the data in the first logical function entity is the same.

[ 0186] The case that the at least one first logical function entity belongs to at least one
data burst may specifically indicate that all data in the first logical function entity belongs to at
least one data burst. For example, the data in the first logical function belongs to at least part
of the data bursts of at least one GoP (or a whole picture), while the first characteristic of the
data in the first logical function entity is the same.

[ 0187] The case that the at least one first logical function entity belongs to at least one
QoS flow may specifically indicate that all data in the first logical function entity belongs to at
least one QoS flow. For example, the data in the first logical function belongs to at least part
of the QoS flows of at least one GoP (or a whole picture), while the first characteristic of the
data in the first logical function entity is the same.

[ 0188] The indication indicating an integrity processing requirement indicates that the
processing for the data in the first logical function entity requires consideration of the integrity
processing requirement and/or factors. Specifically, the integrity processing means that part or
all of the packets of at least one of following need to be encoded/decoded together as a whole
at the media layer: the PDU set, the data burst, the QoS flow, the DRB, or the PDU. Therefore,

when performing the scheduling, the transmission and/or reception of part of the packets with
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the integrity processing requirement should be concentrated or prioritized as far as possible
under certain conditions.

[ 0189] The range of at least one of followings that have the integrity processing
requirement: the PDU set, the data burst, the QoS flow, the DRB, or the PDU, is used to
represent at least one of followings that have the integrity processing requirement: the PDU set,
the data burst, the QoS flow, the DRB, or the PDU, and/or to represent that the range of the
packets of the followings that have the integrity processing requirement: the PDU set, the data
burst, the QoS flow, the DRB, or the PDU, requires the integrity processing.

[ 0190] The multi-flow coordination indication indicates the application
synchronization and QoS policy coordination between multiple traffic flows of a single
terminal (or UE), and/or the QoS policy coordination control enhancement of traffic flows of
multiple UEs, and the coordination processing between the applications. Specifically, the
multi-flow coordination indicates that the data of at least one of following: different PDU sets,
data bursts, QoS flows, DRBs, or PDUs, have association relationships in at least one of
following dimensions: the time, the space, or the QoS level.

[ 0191] The range of at least one of followings that have the multi-flow coordination
processing requirement: the PDU set, the data burst, the QoS flow, the DRB, or the PDU, is
used to represent at least one of followings that have the multi-flow coordination processing
requirement: the PDU set, the data burst, the QoS flow, the DRB, or the PDU, and/or to
represent that the range of the packets, which have the multi-flow coordination processing
requirement, of the followings that have the multi-flow coordination processing requirement:
the PDU set, the data burst, the QoS flow, the DRB, or the PDU, requires the multi-flow
coordination processing, and it may be indicated through at least one of: the ID, the ID
matching length, or the attribute.

[ 0192] The layer refers to a layer ID, which is used in the video coding technology, that
the layered processing is performed on different components in the information source. For
example, it indicates that the data in the first logical function entity is identified to be at least
one of: the base layer data or the enhancement layer data.

[ 0193] The projection type represents a projection technology, such as holographic
projection using a pyramid-shaped holographic film structure, a VS projection technology, an
equidistant columnar projection technology, a 6*1 projection technology, etc.

[ 0194] The at least one packet loss policy indicates one or more packet loss policies
used for processing the data of the first logical function entity. The packet loss policy may be

at least one of the followings.
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[ 0195] Policy 1: it is indicated that if the data of type m is discarded, the data of type n
is discarded.

[ 0196] For example, the loss policy for the data of type B/P frame is that if the data of
type I frame is lost or the transmission timeout for the data of type I frame occurs, the data of
type B/P frame is discarded; and/or the data loss policy for the data of which importance is
lower than the first threshold is that if the data of which importance is higher than the second
threshold is lost or the transmission timeout for the data of which importance is higher than the
second threshold occurs, the data of which importance is lower than the first threshold is
discarded. The first threshold and the second threshold may be the same or different.

[ 0197] Policy 2: it is indicated that if the data of type m is discarded, then the data of
type n is processed normally.

[ 0198] For example, the loss policy for the data of type B/P frame is that even if the
data of type I frame is lost or the transmission timeout occurs, the data of type B/P frame is
processed normally; and/or the data loss strategy for the data of which importance is lower than
the first threshold is that even if the data of which importance is higher than the second
threshold is lost or the transmission timeout occurs, the data of which importance is lower than
the first threshold is processed normally. The first threshold and the second threshold may be
the same or different.

[ 0199] Policy 3, the priorities of discarding the packets of different types are indicated.
[ 0200] Policy 4: it 1s indicated that if there are k pieces of data of type m are discarded,
the data of type n is discarded.

[ 0201] Policy 5, it is indicated that after e packets subsequent to the g-th packet are
discarded continuously and/or discontinuously, the data of type n or all related data are
discarded. The all related data is all data in one PDU set/one burst set/one stream/one slice/one
tile/one QoS flow/one DRB/ the current logical function entity.

[ 0202] The above discarding policies allow the data processing at the network node to
better match the operating principle of the encoder. For example, as long as the data of type I
frame is lost (or transmitted with timeout), the data of type B/P frame cannot be decoded at all.
For another type of encoder, the type of service requires high resolution, even if the PDB of
type I/B/P frame is timeout, if the data of type B/P frame is sent to the encoder, it may still be
beneficial to the successful decoding of the related frames.

[ 0203] In some optional embodiments, in a case where one QoS flow is mapped to at
least one Data Radio Bearer (DRB) corresponding to the first logical function entity, the QoS
flow includes a plurality of PDU sets; and/or
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[ 0204] in a case where a plurality of QoS flows are mapped to at least one DRB
corresponding to the first logical function entity, each of the plurality of QoS flows includes
one PDU set.

[ 0205] Each PDU set includes PDUs or data packets of one type or priority, or PDUs
or data packets included in each PDU set correspond to (be assigned with or associated with)
a same 5G QoS indicator (5QI).

[ 0206] In some optional embodiments of the present disclosure, the operation that the
terminal processes the data of the first logical function entity based on the information of the
first logical function entity and the first characteristic of the data of the first logical function
entity, includes: mapping, by the terminal, at least one of a packet, a Protocol Data Unit (PDU)),
a PDU set or a data burst to at least one Data Radio Bearer (DRB) corresponding to the first
logical function entity according to a first characteristic of the at least one of the packet, the
PDU, the PDU set or the data burst.

[ 0207] Exemplarily, the first characteristic may be carried in the data.

[ 0208] Optionally, the first characteristic includes at least one of: an importance, a
delay, a delay budget, a reliability, a layer, a packet length, a jitter requirement, a jitter range,
a packet error rate, a packet error rate requirement, a resolution, layer information, a
transmission format of Quality of Service Flow Identifier (QFI), a transmission format, a
transmission bandwidth requirement, a type of slice, slice segmentation information, or a depth
of parameter.

[ 0209] The importance is the importance that the network side and/or the terminal side
performs the mapping process according to the type of data (such as the I/B/P, or
TRAIL/TSA/IRAP, etc.) in the Network Abstract Layer (NAL) unit header. The transmission
format indicates a video transmission type such as 4K/8K/16K. Specifically, for example, to
implement the 4K resolution of 3D VR, 16 bandwidths of 4K are used, and the bandwidth of
16K reaches a transmission rate of 320-560MBPS.

[ 0210] In some examples, the smaller the layer, the more important it is and the higher
the resolution requirement.

[ 0211] The network side and/or the terminal side may perform a corresponding data
scheduling policy according to the information indicated by the first characteristic.

[ 0212] In the embodiment, the terminal maps at least one of a packet, a Protocol Data
Unit (PDU), a PDU set or a data burst to at least one Data Radio Bearer (DRB) corresponding
to the first logical function entity according to a first characteristic of the at least one of: the

packet, the PDU, the PDU set or the data burst. Specifically, in some examples, the terminal
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determines that the information of the first logical function entity and/or the type of the data of
the first logical function entity is matched according to a first characteristic (such as an
importance, a delay budget, and/or layer information) of at least one of the packet, the PDU,
the PDU set, or the data burst, and then maps the at least one of the packet, the PDU, the PDU
set, or the data burst to at least one DRB corresponding to the first logical function entity.
Specifically, for example, the importance of the information of the first logical function entity
includes level 0 and level 1, and the importance level corresponding to the PDU set is 0, then
the PDU set may be mapped to at least one DRB corresponding to the first logical function
entity.

[ 0213] In the present embodiment, each PDU set includes the PDUs or data packets of
one type or priority. For example, each PDU set includes the I frames, the P frames, or the B
frames, and each type of frame may correspond to (assigned with or associated with) one 5QI.
[ 0214] In some optional embodiments, the information of the first logical function
entity includes the information of at least one of followings that correspond to the first logical
function entity: at least one first Radio Link Control (RLC) entity, at least one Packet Data
Convergence Protocol (PDCP) entity, or at least one L2 entity.

[ 0215] In the present embodiment, in the L2 layering architecture such as
PDCP/RLC/MAC, each first logical cubic shares one RLC entity and/or PDCP entity. After
the RLC entity obtains the information of the first logical function entity sent by the network
device, the RLC entity notifies the information to the MAC layer through the signaling or the
data packet, or after the PDCP entity obtains the information of the first logical function entity
sent by the network device, the PDCP entity sends the information to the RLC entity, and then
the RLC entity notifies the information to the MAC layer through the signaling or the data
packet. In an unlayered L2 architecture, the L2 entity may directly obtain the information of
the first logical function entity sent by the network device.

[ 0216] In some optional embodiments, the at least one first RLC entity corresponding
to the first logical function entity includes: at least one PDCP entity corresponding to the at
least one first RLC entity corresponding to the first logical function entity.

[ 0217] In some optional embodiments, the operation that the terminal processes the
data of the first logical function entity based on the information of the first logical function
entity and the first characteristic of the data of the first logical function entity includes:
transmitting or delivering to an MAC entity, by a RLC entity or an L2 entity of the terminal,
the first indication information of an application layer or a higher layer, and/or a first

characteristic of at least one of followings that are transmitted or mapped to the first logical
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function entity: a packet, a PDU, a PDU set, a QoS flow or a data burst.

[ 0218] In the present embodiment, the first RLC entity or the L2 entity of the terminal
transmits to an MAC entity the first characteristic of at least one of followings that are
transmitted or mapped to the first logical function entity: a packet, a PDU, a PDU set, a QoS
flow or a data burst. In other embodiments, the first RLC entity or the L2 entity of the terminal
may also transmit the first indication information of the application layer or the higher layer to
the MAC entity.

[ 0219] In some optional embodiments, the operation that the first RLC entity or the L2
entity of the terminal transmits or delivers to the MAC entity the first indication information
of the application layer or the higher layer, and/or the first characteristic of at least one of
followings that are transmitted or mapped to the first logical function entity: the packet, the
PDU, the PDU set, the QoS flow or the data burst, includes: transmitting, by the first RLC
entity or the L2 entity of the terminal, the control signaling and/or a data packet to the MAC
entity, and the control signaling and/or the packet header information of the data packet
includes the first indication information and/or the first characteristic.

[ 0220] In the present embodiment, the first RLC entity or the L2 entity of the terminal
may transmit the first indication information and/or the first characteristic to the MAC entity
through the control signaling, or may carry the first indication information and/or the first

characteristic through the packet header information of a data packet.

[ 0221] In some optional embodiments, the first indication information includes at least
one of:

[ 0222] information indicating a picture quality; or

[ 0223] information indicating an air interface resource status.

[ 0224] The above-mentioned picture quality is such as the picture clarity. The above-

mentioned the information indicating a picture quality is not limited to indicating the picture
quality, and may also indicating the video quality, such as the video clarity.

[ 0225] In some optional embodiments, the first rule includes at least one of:

[ 0226] preferentially allocating an uplink grant to data of the first logical function entity
that arrives earlier and has an integrity parameter that reaches a first value;

[ 0227] preferentially allocating the uplink grant to data of the first logical function
entity that arrives earlier and is at a highest importance parameter level;

[ 0228] preferentially allocating the uplink grant to data of the first logical function
entity that is at the highest importance parameter level,;

[ 0229] preferentially allocating the uplink grant to data of the first logical function that

22



has an integrity requirement and/or a multi-stream co-processing requirement with one or more
packets that have been successfully processed;

[ 0230] preferentially allocating the uplink grant to data of the first logical function
entity that arrives earlier and has a highest quantity requirement in a layer parameter;

[ 0231] preferentially allocating the uplink grant to data of the first logical function
entity that has the highest quantity requirement in the layer parameter;

[ 0232] in a case where data at a high importance parameter level is lost in data of a
Protocol Data Unit (PDU) set with an integrity characteristic, discarding other data in the PDU
set with the integrity characteristic;

[ 0233] in a case where data at high importance parameter level is lost in the data of the
PDU set with the integrity characteristic, processing other data in the PDU set with the integrity
characteristic normally;

[ 0234] in a case where a first integrity parameter of a first PDU set in which first data
is located is same as a second integrity parameter of a second PDU set in which second data is
located, in response to a first priority of the first data being higher than a second priority of the
second data, preferentially allocating the uplink grant to the first data; or

[ 0235] in a case where a first integrity indicated by the first integrity parameter of the
first PDU set in which the first data is located is higher than a second integrity indicated by the
second integrity parameter of the second PDU set in which the second data is located,
preferentially allocating the uplink grant to the first data.

[ 0236] In the present embodiment, as an example, it is prioritized to transmit the data
of the first PDU set, which is close to the output interface (i.e., early arrival) and has high
integrity (the integrity parameter reaches the first value), in the first logical function entity. As
another example, the first integrity parameter of the first PDU set in which the first data is
located and the second integrity parameter of the second PDU set in which the second data is
located are taken into account, and if the first integrity parameter and the second integrity
parameter are the same, the priorities of the first data and the second data are considered, and
the data with a higher priority is preferentially transmitted. As yet another example, the first
integrity parameter of the first PDU set in which the first data is located and the second integrity
parameter of the second PDU set in which the second data is located are taken into account, if
the first integrity parameter is greater than the second integrity parameter, the data with a higher
integrity parameter is preferentially transmitted. For example, if the transmission completion
rate of the first PDU set in which the first data packet is located is 30% and the transmission

completion rate of the second PDU set in which the second data packet is located is 70%, the
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second data packet is preferentially transmitted. For another example, the priorities of the first
data packet and the second data packet are the same, and if the transmission failure rate of the
first PDU set in which the first data packet is located is lower than the transmission failure rate
of the second PDU set in which the second data packet is located, the first data packet is
preferentially transmitted. As yet another example, if there are five packets in the first logical
function entity that have the integrity requirements and/or the multi-stream co-processing
requirements, if the first three packets of the five packets have been successfully processed or
completely processed, the remaining packets of the five packets are processed preferentially.

[ 0237] The integrity parameter may include at least one of: a transmission completion
rate, a transmission success rate, or a transmission failure rate. The higher the transmission
completion rate and transmission success rate, the higher the corresponding integrity. The
lower the transmission failure rate, the higher the corresponding integrity.

[ 0238] In some optional embodiments, the operation that the terminal processes the
data of the first logical function entity based on the information of the first logical function
entity and the first characteristic of the data of the first logical function entity includes: in a
case where a picture quality indicated by the information indicating the picture quality is higher
than a first threshold, and/or in a case where an air interface resource status indicated by the
information indicating the air interface resource status is higher than a second threshold,
processing the data that is transmitted to and/or mapped to the first logical function entity by
using the first rule, herein the first rule is related at least to an integrity parameter of a PDU set,
and the integrity parameter includes at least one of a transmission completion rate, a
transmission success rate or a transmission failure rate.

[ 0239] In some other optional embodiments, the operation that the terminal processes
the data of the first logical function entity based on the information of the first logical function
entity and the first characteristic of the data of the first logical function entity includes: in a
case where an air interface resource state indicated by the information indicating the air
interface resource state is not higher than a second threshold, processing the data that is
transmitted to and/or mapped to the first logical function entity by using a second rule, herein
the second rule is related at least to a priority of data.

[ 0240] The first threshold and the second threshold may also be referred to as the
numerical values. For example, the first threshold may also be referred to as a second value,
and the second threshold may also be referred to as a third value.

[ 0241] In the present embodiment, when it is indicated that the picture quality and/or

the air interface resource are good at the higher layer or the application layer, the first rule may
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be used to process the data transmitted to and/or mapped to the first logical function entity.
That is, the first rule related to the integrity parameter of the PDU set is used, and the scheduling
is performed by preferentially using GoP as the granularity. When the air interface resource is
poor or limited (for example, the indication indicating the air interface resource state indicates
that the air interface resource state is not higher than the second threshold), the second rule
with priority as the granularity is used to perform scheduling for the data in the first logical
function entity.

[ 0242] As illustrated in FIG. 3A, when the traditional scheduling mechanism of the
logical channel is used, the packets in the logical channel are transmitted according to the first-
in first-out mechanism, and there is only one output interface for the transmission, thus it is
difficult to implement the integrity scheduling for the data packets of a GOP and the prioritized
processing and discarding for the associated packets.

[ 0243] As illustrated in  FIG. 3B, the scheduling mechanism of the logical function
entity is used, and the packets in the logical function entity have a certain correlation, the
priorities are different, and there are a plurality of output interface. The scheduling mechanism
of the logical cubic may be a scheduling manner based on the priority, or a scheduling manner
primarily based on the integrity and supplemented by the priority, according to the indication
of an application layer or a higher layer. The indication may be, for example, an indication of
picture quality and/or an indication of air interface resource status. For example, the output
interface 1 corresponds to the case where the air interface resource status is good, the
granularity of GoP is preferentially used to perform scheduling, and the data packet with high
priority in each GoP is preferentially scheduled. For example, the output interface 2
corresponds to the case where the air interface resource is limited, and the granularity of priority
is preferentially used to perform scheduling to ensure the visibility of the picture. In addition,
if a data packet is lost, for example, the packet I3 is lost, other associated packets are discarded
accordingly.

[ 0244] Based on the above embodiments, the embodiments of the present disclosure
further provides a method for scheduling, and the method is applied to a network device. FIG.
4 is a second flow schematic diagram of a method for scheduling according to an embodiment
of the present disclosure. As illustrated in FIG. 4, the method includes steps 201 to 202.

[ 0245] At step 201, a network device transmits the first information to a terminal. The
first information includes the information of at least one logical function entity; the information
of the first logical function entity is used for processing data of the first logical function entity

by the terminal. The first logical function entity is one of the at least one logical function entity.
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The data of the first logical function entity has at least one relationship. The processing includes
at least one of: resource allocation, transmission, reception, or delivery to an upper layer.

[ 0246] At step 202, the network device receives the data of the first logical function
entity transmitted by the terminal.

[ 0247] In the present embodiment, the network device may be, for example, a base
station in various communication systems. For the downlink data, a User Plane Function (UPF)
establishes at least one QoS flow for at least one PDU set, at least one QoS flow is transmitted
to a network device, and the network device maps at least one QoS flow to the corresponding
logical function entity. The network device transmits the information of at least one logical
function entity to the terminal.

[ 0248] In the present embodiment, the information of the logical function entity (such
as the information of the first logical function entity) is used for the terminal to process the data
of the first logical function entity. Specifically, the terminal processes the data of the first
logical function entity according to the information of the first logical function entity and the
first characteristic of the data of the first logical function entity. The first characteristic of the
data of the first logical function entity may correspond to a type of the data of the first logical
function entity. Optionally, the first characteristic includes at least one of: an importance, a
delay, a delay budget, a reliability, a layer, a packet length, a jitter requirement, a jitter range,
a packet error rate, a packet error rate requirement, a resolution, layer information, a
transmission format of QFI, a transmission format, a transmission bandwidth requirement, a
type of slice, slice segmentation information, or a depth of parameter.

[ 0249] The importance is the importance that the network side and/or the terminal side
performs the mapping process according to the type of data (such as the I/B/P, or
TRAIL/TSA/IRAP, etc.) in the NAL unit header. The transmission format indicates a video
transmission type such as 4K/8K/16K. Specifically, for example, to implement the 4K
resolution of 3D VR, 16 bandwidths of 4K are used, and the bandwidth of 16K reaches a
transmission rate of 320-560MBPS.

[ 0250] In some examples, the smaller the layer, the more important it is and the higher
the resolution requirement.

[ 0251] Optionally, the first characteristic may be carried in the data. The network side
and/or the terminal side may perform a corresponding data scheduling policy according to the
information indicated by the first characteristic.

[ 0252] In some optional embodiments of the present disclosure, in order to implement

the integrity processing for a whole picture and the differential scheduling for the data with
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different importances in encoding, the relationship that the data of the first logical function

entity has includes at least one of:

[ 0253] importances of part or all of the data being different;

[ 0254] layers of part or all of the data being different;

[ 0255] QFIs of part or all of the data being different;

[ 0256] the data belonging to at least one PDU set;

[ 0257] the data belonging to at least one data burst;

[ 0258] the data belonging to at least one QoS flow; or

[ 0259] the data belonging to at least one QoS flow, the QoS flow including at least one
PDU set.

[ 0260] The case of the QFIs of part or all of the data being different may, for example,

be that any one of following parameters is different: the PDB, the PER, the PSDB, or the PSER.
[ 0261] The data in the first logical function entity belongs to at least one PDU set. For
example, all data in the first logical function entity belongs to at least part of the PDU sets of
at least one GoP (or a whole picture), and the importances of the at least part of the PDU sets
are the same or different.

[ 0262] The data in the first logical function entity belongs to at least one data burst. For
example, all data in the first logical function entity belongs to at least part of the data bursts of
at least one GoP (or a whole picture).

[ 0263] The data in the first logical function entity belongs to at least one QoS flow. For
example, all data in the first logical function entity belongs to at least part of the QoS flows of
at least one GoP (or a whole picture).

[ 0264] The data in the first logical function entity belongs to at least one QoS flow, and
the QoS flow includes at least one PDU set, and the importances of these PDU sets are the
same or different.

[ 0265] In some optional embodiments of the present disclosure, the QoS flow includes

at least one PDU set, and at least one of followings applies to one PDU set:

[ 0266] the one PDU set forming a picture or a group of pictures (GoP);

[ 0267] the one PDU set forming one of an I-frame, a B-frame or a P-frame of a picture
or a GoP;

[ 0268] the one PDU set forming at least one of an I-frame, a B-frame or a P-frame of a

picture or a GoP;
[ 0269] the one PDU set forming at least one of an I-frame, a B-frame or a P-frame of a

slice and/or a tile of a picture or a GoP;
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[ 0270] the one PDU set forming one of an I-frame, a B-frame or a P-frame of a slice

and/or a tile of a picture or a GoP;

[ 0271] the one PDU set forming at least one of different layers of a picture or a GoP;
or

[0272] importances and/or layers of part of PDUs of the one PDU set being different.
[ 0273] In the embodiment, in a case where the data in the first logical function entity

belongs to at least one QoS flow and the QoS flow includes at least one PDU set, the at least
one PDU set collectively forms a whole picture or a GoP, or forms a slice, or forms a tile. As
an example, each PDU in the at least one PDU set may not be limited to be the I-frame, the P-
frame, or the B-frame. In other embodiments, each PDU in the at least one PDU set is at least
one of followings that form the picture or the GoP, the slice, or the stile: the I-frame, the B-
frame or the P-frame.

[ 0274] In some optional embodiments of the present disclosure, the information of the

first logical function entity includes at least one of the following:

[ 0275] at least one PDU set;

[ 0276] at least one data burst;

[ 0277] at least one QoS flow;

[ 0278] at least one importance;

[ 0279] at least one of following parameters: at least one PDB, a PER, a PSDB, or a
PSER;

[ 0280] at least one of: a PDU set, a data burst, a QoS flow, a DRB or a PDU, which

corresponds to at least one of following parameters: at least one PDB, a PER, a PSDB or a
PSER;

[ 0281] an indication with an integrity processing requirement;

[ 0282] a range of at least one of followings that have an integrity processing
requirement: a PDU set, a data burst, a QoS flow, a DRB or a PDU;

[ 0283] a multi-stream coordination indication;

[ 0284] a range of at least one of followings that have a multi-stream co-processing

requirement: a PDU set, a data burst, a QoS flow, a DRB or a PDU;

[ 0285] at least one layer;

[ 0286] at least one projection type; or

[ 0287] at least one packet loss policy indication.

[ 0288] The case that the at least one first logical function entity belongs to at least one

PDU set may specifically indicate that all data in the first logical function entity belongs to at
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least one PDU set. For example, all data in the first logical function entity belongs to at least
part of the PDU sets of at least one GoP (or a whole picture), while the first characteristic of
the data in the first logical function entity is the same.

[ 0289] The case that the at least one first logical function entity belongs to at least one
data burst may specifically indicate that all data in the first logical function entity belongs to at
least one data burst. For example, the data in the first logical function belongs to at least part
of the data bursts of at least one GoP (or a whole picture), while the first characteristic of the
data in the first logical function entity is the same.

[ 0290] The case that the at least one first logical function entity belongs to at least one
QoS flow may specifically indicate that all data in the first logical function entity belongs to at
least one QoS flow. For example, the data in the first logical function belongs to at least part
of the QoS flows of at least one GoP (or a whole picture), while the first characteristic of the
data in the first logical function entity is the same.

[ 0291] The indication indicating an integrity processing requirement indicates that the
processing for the data in the first logical function entity requires consideration of the integrity
processing requirement and/or factors. Specifically, the integrity processing means that part or
all of the packets of the at least one of following need to be encoded/decoded together as a
whole at the media layer: the PDU set, the data burst, the QoS flow, the DRB, or the PDU.
Therefore, when the scheduling is performed, the transmission and/or reception of part of the
packets with the integrity processing requirement should be concentrated or prioritized as far
as possible under certain conditions.

[ 0292] The range of at least one of followings that have the integrity processing
requirement: the PDU set, the data burst, the QoS flow, the DRB, or the PDU, is used to
represent at least one of followings that have the integrity processing requirement: the PDU set,
the data burst, the QoS flow, the DRB, or the PDU, and/or to represent that the range of the
packets of the followings that have the integrity processing requirement: the PDU set, the data
burst, the QoS flow, the DRB, or the PDU, requires the integrity processing.

[ 0293] The multi-flow coordination indication indicates the application
synchronization and QoS policy coordination between multiple traffic flows of a single
terminal (or UE), and/or the QoS policy coordination control enhancement of traffic flows of
multiple UEs, and the coordination processing between the applications. Specifically, the
multi-flow coordination indicates that the data of at least one of following: different PDU sets,
data bursts, QoS flows, DRBs, or PDUs, have association relationships in at least one of

following dimensions: the time, the space, or the QoS level.
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[ 0294] The range of at least one of followings that have the multi-flow coordination
processing requirement: the PDU set, the data burst, the QoS flow, the DRB, or the PDU, is
used to represent at least one of followings that have the multi-flow coordination processing
requirement: the PDU set, the data burst, the QoS flow, the DRB, or the PDU, and/or to
represent that the range of the packets, which have the multi-flow coordination processing
requirement, of the followings that have the multi-flow coordination processing requirement:
the PDU set, the data burst, the QoS flow, the DRB, or the PDU, requires the multi-flow
coordination processing, and it may be indicated through at least one of: the ID, the ID
matching length, or the attribute.

[ 0295] The layer refers to a layer ID, which is used in the video coding technology, that
the layered processing is performed on different components in the information source. For
example, it indicates that the data in the first logical function entity is identified to be at least
one of: the base layer data or the enhancement layer data.

[ 0296] The projection type represents a projection technology, such as holographic
projection using a pyramid-shaped holographic film structure, a VS projection technology, an
equidistant columnar projection technology, a 6*1 projection technology, etc.

[ 0297] The at least one packet loss policy indicates one or more packet loss policies
used for processing the data of the first logical function entity. The packet loss policy may be
at least one of the followings.

[ 0298] Policy 1: it is indicated that if the data of type m is discarded, the data of type n
is discarded.

[ 0299] For example, the loss policy for the data of type B/P frame is that if the data of
type I frame is lost or the transmission timeout for the data of type I frame occurs, the data of
type B/P frame is discarded; and/or the data loss policy for the data of which importance is
lower than the first threshold is that if the data of which importance is higher than the second
threshold is lost or the transmission timeout for the data of which importance is higher than the
second threshold occurs, the data of which importance is lower than the first threshold is
discarded. The first threshold and the second threshold may be the same or different.

[ 0300] Policy 2: it is indicated that if the data of type m is discarded, the data of type n
is processed normally.

[ 0301] For example, the loss policy for the data of type B/P frame is that even if the
data of type I frame is lost or the transmission timeout for the data of type I frame occurs, the
data of type B/P frame is processed normally; and/or the data loss strategy for the data of which

importance is lower than the first threshold is that even if the data of which importance is higher
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than the second threshold is lost or the transmission timeout occurs, the data of which
importance is lower than the first threshold is processed normally. The first threshold and the
second threshold may be the same or different.

[ 0302] Policy 3, the priorities of discarding the packets of different types are indicated.
[ 0303] Policy 4: it is indicated that if there are k pieces of data of type m are discarded,
the data of type n is discarded.

[ 0304] Policy 5, it is indicated that after e packets subsequent to the g-th packet are
discarded continuously and/or discontinuously, the data of type n or all related data are
discarded. The all related data is all data in one PDU set/one burst set/one stream/one slice/one
tile/one QoS flow/one DRB/ the current logical function entity.

[ 0305] The above discarding policies allow the data processing at the network node to
better match the operating principle of the encoder. For example, as long as the data of type I
frame is lost (or transmission timeout occurs), the data of type B/P frame cannot be decoded at
all. For another type of encoder, the type of the corresponding service requires high resolution,
even if the PDB of type I/B/P frame is timeout, if the data of type B/P frame is sent to the
encoder, it may still be beneficial to the successful decoding of the related frames.

[ 0306] In some optional embodiments of the present disclosure, in a case where one
QoS flow is mapped to at least one DRB corresponding to the first logical function entity, the
QoS flow includes a plurality of PDU sets; and/or

[ 0307] in a case where a plurality of QoS flows are mapped to at least one DRB
corresponding to the first logical function entity, each of the plurality of QoS flows includes
one PDU set.

[ 0308] Each PDU set includes the PDUs or data packets of one type or priority, or the
PDUs or data packets included in each PDU set correspond to (has, or are associated with) a
same 5G QoS indicator (5QI).

[ 0309] In some optional embodiments of the present disclosure, the information of the
first logical function entity includes the information of at least one of followings that
correspond to the first logical function entity: at least one first Radio Link Control (RLC) entity,
at least one Packet Data Convergence Protocol (PDCP) entity, or at least one L2 entity.

[ 0310] In the present embodiment, in the L2 layering architecture such as
PDCP/RLC/MAC, each first logical cubic shares one RLC entity and/or PDCP entity. After
the RLC entity obtains the information of the first logical function entity sent by the network
device, the RLC entity notifies the information to the MAC layer through the signaling or the
data packet, or after the PDCP entity obtains the information of the first logical function entity

31



sent by the network device, the PDCP entity sends the information to the RLC entity, and then
the RLC entity notifies the information to the MAC layer through the signaling or the data
packet. In an unlayered L2 architecture, the L2 entity may directly obtain the information of
the first logical function entity sent by the network device.

[0311] In some optional embodiments of the present disclosure, the at least one first
RLC entity corresponding to the first logical function entity includes: at least one PDCP entity
corresponding to the at least one first RLC entity corresponding to the first logical function
entity.

[ 0312] Based on the above embodiments, the embodiments of the present disclosure
further provide a device for scheduling, and the device is applied to the terminal. FIG. 5 is a
first schematic diagram of the compositional structure of the device for scheduling according
to the embodiment of the present application. As shown in FIG. 5, the device includes: a first
communication unit 31 and a first processing unit 32.

[ 0313] The first communication unit 31 is configured to receive first information
transmitted by a network device, herein the first information includes information of at least
one logical function entity.

[ 0314] The first processing unit 32 is configured to process data of a first logical
function entity based on information of the first logical function entity and a first characteristic
of the data of the first logical function entity; herein the first logical function entity is one of
the at least one logical function entity; the data of the first logical function entity has at least
one relationship; and the processing includes at least one of: resource allocation, transmission,
reception, or delivery to an upper layer.

[ 0315] In some optional embodiments of the present disclosure, the first characteristic
includes at least one of: an importance, a delay, a delay budget, a reliability, a layer, a packet
length, a jitter requirement, a jitter range, a packet error rate, a packet error rate requirement, a
resolution, layer information, a transmission format of QFI, a transmission format, a
transmission bandwidth requirement, a type of slice, slice segmentation information, or a depth
of parameter.

[ 0316] In some optional embodiments of the present disclosure, the relationship that

the data of the first logical function entity has includes at least one of:

[ 0317] importances of part or all of the data being different;
[ 0318] layers of part or all of the data being different;

[ 0319] QFTIs of part or all of the data being different;

[ 0320] the data belonging to at least one PDU set;
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[ 0321] the data belonging to at least one data burst;

[ 0322] the data belonging to at least one QoS flow; or

[ 0323] the data belonging to at least one QoS flow, the QoS flow including at least one
PDU set.

[ 0324] In some optional embodiments of the present disclosure, the QoS flow includes

at least one PDU set, and at least one of followings applies to one PDU set:

[ 0325] the one PDU set forming a picture or a GoP;

[ 0326] the one PDU set forming one of an I-frame, a B-frame or a P-frame of a picture
or a GoP;

[ 0327] the one PDU set forming at least one of an I-frame, a B-frame or a P-frame of a

picture or a GoP;

[ 0328] the one PDU set forming at least one of an I-frame, a B-frame or a P-frame of a
slice and/or a tile of a picture or a GoP;

[ 0329] the one PDU set forming one of an I-frame, a B-frame or a P-frame of a slice

and/or a tile of a picture or a GoP;

[ 0330] the one PDU set forming at least one of different layers of a picture or a GoP;
or

[ 0331] importances and/or layers of part of PDUs of the one PDU set being different.
[ 0332] In some optional embodiments of the present disclosure, the information of the

first logical function entity includes at least one of the following: at least one PDU set;

[ 0333] at least one data burst;

[ 0334] at least one QoS flow;

[ 0335] at least one importance;

[ 0336] at least one of following parameters: at least one PDB, a PER, a PSDB, or a
PSER;

[ 0337] at least one of: a PDU set, a data burst, a QoS flow, a DRB or a PDU, which

corresponds to at least one of following parameters: at least one PDB, a PER, a PSDB or a
PSER;

[ 0338] an indication with an integrity processing requirement;

[ 0339] a range of at least one of followings that have an integrity processing
requirement: a PDU set, a data burst, a QoS flow, a DRB or a PDU;

[ 0340] a multi-stream coordination indication;

[ 0341] a range of at least one of followings that have a multi-stream co-processing

requirement: a PDU set, a data burst, a QoS flow, a DRB or a PDU;
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[ 0342] at least one layer;

[ 0343] at least one projection type; or
[ 0344] at least one packet loss policy indication.
[ 0345] In some optional embodiments of the present disclosure, in a case where one

QoS flow is mapped to at least one DRB corresponding to the first logical function entity, the
QoS flow includes a plurality of PDU sets; and/or

[ 0346] in a case where a plurality of QoS flows are mapped to at least one DRB
corresponding to the first logical function entity, each of the plurality of QoS flows includes
one PDU set.

[ 0347] Each PDU set includes the PDUs or data packets of one type or priority, or the
PDUs or data packets included in each PDU set correspond to a same 5QI.

[ 0348] In some optional embodiments of the present disclosure, the information of the
first logical function entity includes:

[ 0349] information of at least one of followings that correspond to the first logical
function entity: at least one first RLC entity, at least one PDCP entity, or at least one L2 entity.
[ 0350] In some optional embodiments of the present disclosure, the at least one first
RLC entity corresponding to the first logical function entity includes: at least one PDCP entity
corresponding to the at least one first RLC entity corresponding to the first logical function
entity.

[ 0351] In some optional embodiments of the present disclosure, the first processing
unit 32 is configured to map at least one of a packet, a PDU, a PDU set or a data burst to at
least one DRB corresponding to the first logical function entity according to a first
characteristic of the at least one of the packet, the PDU, the PDU set or the data burst.

[ 0352] In some optional embodiments of the present disclosure, the first processing
unit 32 is configured to: transmit or deliver to a MAC entity, by a first Radio Link Control
(RLC) entity or an L2 entity of the terminal, first indication information of an application layer
or a higher layer, and/or a first characteristic of at least one of followings that are transmitted
or mapped to the first logical function entity: a packet, a Protocol Data Unit (PDU), a PDU set,
a QoS flow or a data burst.

[ 0353] In some optional embodiments of the present disclosure, the first processing
unit 32 is used by the first RLC entity or the L2 entity of the terminal to transmit the control
signaling and/or the data packet to the MAC entity, and the control signaling and/or packet
header information of the data packet includes the first indication information and/or the first

characteristic.
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[ 0354] In some optional embodiments, the first indication information includes at least

one of:

[ 0355] information indicating a picture quality; or

[ 0356] information indicating an air interface resource status.

[ 0357] In some optional embodiments of the present disclosure, a plurality of first rules

are used in transmission of the data of the first logical function entity, and/or the first logical
function entity has a plurality of output interfaces for transmitting data; herein each output
interface corresponds to a respective one of the first rules.

[ 0358] In some optional embodiments of the present disclosure, the first rule includes
at least one of:

[ 0359] preferentially allocating an uplink grant to data of the first logical function entity
that arrives earlier and has an integrity parameter that reaches a first value;

[ 0360] preferentially allocating the uplink grant to data of the first logical function
entity that arrives earlier and is at a highest importance parameter level;

[ 0361] preferentially allocating the uplink grant to data of the first logical function
entity that is at the highest importance parameter level;

[ 0362] preferentially allocating the uplink grant to data of the first logical function that
has an integrity requirement and/or a multi-stream co-processing requirement with one or more
packets that have been successfully processed;

[ 0363] preferentially allocating the uplink grant to data of the first logical function
entity that arrives earlier and has a highest quantity requirement in a layer parameter;

[ 0364] preferentially allocating the uplink grant to data of the first logical function
entity that has the highest quantity requirement in the layer parameter;

[ 0365] in a case where data at a high importance parameter level is lost in data of a
Protocol Data Unit (PDU) set with an integrity characteristic, discarding other data in the PDU
set with the integrity characteristic;

[ 0366] in a case where data at high importance parameter level is lost in the data of the
PDU set with the integrity characteristic, processing other data in the PDU set with the integrity
characteristic normally;

[ 0367] in a case where a first integrity parameter of a first PDU set in which first data
is located is same as a second integrity parameter of a second PDU set in which second data is
located, in response to a first priority of the first data being higher than a second priority of the
second data, preferentially allocating the uplink grant to the first data; or

[ 0368] in a case where a first integrity indicated by the first integrity parameter of the
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first PDU set in which the first data is located is higher than a second integrity indicated by the
second integrity parameter of the second PDU set in which the second data is located,
preferentially allocating the uplink grant to the first data.

[ 0369] In some optional embodiments of the present disclosure, the first processing
unit 32 is configured to: in a case where a picture quality indicated by the information indicating
the picture quality is higher than a first threshold, and/or in a case where an air interface
resource status indicated by the information indicating the air interface resource status is higher
than a second threshold, process data that is transmitted to and/or mapped to the first logical
function entity by using the first rule. The first rule is related at least to an integrity parameter
of a PDU set, and the integrity parameter includes at least one of a transmission completion
rate, a transmission success rate or a transmission failure rate.

[ 0370] In some optional embodiments of the present disclosure, the first processing
unit 32 is configured to: in a case where an air interface resource state indicated by the
information indicating the air interface resource state is not higher than a second threshold,
process data that is transmitted to and/or mapped to the first logical function entity by using a
second rule. The second rule is related at least to a priority of data.

[ 0371] In the embodiments of the present disclosure, the first processing unit 32 of the
device may be implemented by a Central Processing Unit (CPU), a Digital Signal Processor
(DSP), a Microcontroller Unit (MCU) or a Programmable Gate Array (FPGA) in the practical
applications. The first communication unit 31 of the device can be implemented by a
communication module (including a basic communication kit, an operating system, a
communication module, a standardized interface and protocol, etc.) and a transceiver antenna
in the practical applications.

[ 0372] The embodiments of the present disclosure further provide a device for
scheduling, and the device is applied to the network device. FIG. 6 is a second schematic
diagram of the compositional structure of the device for scheduling according to the
embodiment of the present disclosure. As shown in FIG. 6, the device includes: a first
transmitting unit 41 and a first receiving unit 42.

[ 0373] The first transmitting unit 41 is configured to transmit first information to a
terminal, herein the first information includes information of at least one logical function entity;
the information of the first logical function entity is used for processing data of the first logical
function entity by the terminal; the first logical function entity is one of the at least one logical
function entity; the data of the first logical function entity has at least one relationship; and the

processing includes at least one of: resource allocation, transmission, reception, or delivery to
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an upper layer.

[ 0374] The first receiving unit 42 is configured to receive the data of the first logical
function entity transmitted by the terminal.

[ 0375] In some optional embodiments of the present disclosure, the relationship that

the data of the first logical function entity has includes at least one of:

[ 0376] importances of part or all of the data being different;

[ 0377] layers of part or all of the data being different;

[ 0378] Quality of Service Flow Identifiers (QFIs) of part or all of the data being
different;

[ 0379] the data belonging to at least one Protocol Data Unit (PDU) set;

[ 0380] the data belonging to at least one data burst;

[ 0381] the data belonging to at least one Quality of Service (QoS) flow; or

[ 0382] the data belonging to at least one QoS flow, the QoS flow including at least one
PDU set.

[ 0383] In some optional embodiments of the present disclosure, the QoS flow includes

at least one PDU set, and at least one of followings applies to one PDU set:

[ 0384] the one PDU set forming a picture or a group of pictures (GoP);

[ 0385] the one PDU set forming one of an I-frame, a B-frame or a P-frame of a picture
or a GoP;

[ 0386] the one PDU set forming at least one of an I-frame, a B-frame or a P-frame of a
picture or a GoP;

[ 0387] the one PDU set forming at least one of an I-frame, a B-frame or a P-frame of a

slice and/or a tile of a picture or a GoP;
[ 0388] the one PDU set forming one of an I-frame, a B-frame or a P-frame of a slice

and/or a tile of a picture or a GoP;

[ 0389] the one PDU set forming at least one of different layers of a picture or a GoP;
or

[ 0390] importances and/or layers of part of PDUs of the one PDU set being different.
[ 0391] In some optional embodiments of the present disclosure, the information of the

first logical function entity includes at least one of the following:

[ 0392] at least one PDU set;

[ 0393] at least one data burst;

[ 0394] at least one QoS flow;

[ 0395] at least one importance;
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[ 0396] at least one of following parameters: at least one PDB, a PER, a PSDB, or a
PSER;

[ 0397] at least one of: a PDU set, a data burst, a QoS flow, a Data Radio Bearer (DRB)
or a PDU, which corresponds to at least one of following parameters: at least one PDB, a PER,
a PSDB or a PSER;

[ 0398] an indication with an integrity processing requirement;

[ 0399] a range of at least one of followings that have an integrity processing
requirement: a PDU set, a data burst, a QoS flow, a DRB or a PDU;

[ 0400] a multi-stream coordination indication;

[ 0401] a range of at least one of followings that have a multi-stream co-processing

requirement: a PDU set, a data burst, a QoS flow, a DRB or a PDU;

[ 0402] at least one layer;

[ 0403] at least one projection type; OR

[ 0404] at least one packet loss policy indication.

[ 0405] In some optional embodiments of the present disclosure, in a case where one

QoS flow is mapped to at least one DRB corresponding to the first logical function entity, the
QoS flow includes a plurality of PDU sets; and/or

[ 0406] in a case where a plurality of QoS flows are mapped to at least one DRB
corresponding to the first logical function entity, each of the plurality of QoS flows includes
one PDU set.

[ 0407] Each PDU set includes the PDUs or data packets of one type or priority, or the
PDUs or data packets included in each PDU set correspond to a same 5QI.

[ 0408] In some optional embodiments of the present disclosure, the information of the
first logical function entity includes:

[ 0409] information of at least one of followings that correspond to the first logical
function entity: at least one first Radio Link Control (RLC) entity, at least one Packet Data
Convergence Protocol (PDCP) entity, or at least one L2 entity.

[ 0410] In some optional embodiments of the present disclosure, the at least one first
RLC entity corresponding to the first logical function entity includes: at least one PDCP entity
corresponding to the at least one first RLC entity corresponding to the first logical function
entity.

[ 0411] In the embodiments of the present disclosure, the first transmitting unit 41 and
the first receiving unit 42 of the device may be implemented by a communication module

(including a basic communication kit, an operating system, a communication module, a
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standardized interface and protocol, etc.) and a transceiver antenna in the practical applications.
[ 0412] It is to be noted that the device for scheduling provided in the above-mentioned
embodiments, when scheduling is performed, is only illustrated by way of example of the
division of the above-mentioned program modules. In the practical application, the above-
mentioned processes may be allocated to different program modules to implement according
to the requirements. That is, the internal structures of the device may be divided into different
program modules to complete all or part of the above-mentioned processes. In addition, the
device for scheduling provided in the above embodiment belongs to the same concept as
embodiments of the method for scheduling, and the specific implementation process thereof is
detailed in the method embodiments, and will not be elaborated herein.

[ 0413] An embodiment of the present disclosure further provides a communication
device. The communication device is a terminal or a network device in the above-mentioned
embodiments. FIG. 7 is a structural schematic diagram of a hardware composition of a
communication device according to an embodiment of the present disclosure. As illustrated in
FIG. 7, the communication device includes a memory 52, a processor 51, and a computer
program stored in the memory 52 and executable on the processor 51, and the processor 51,
when executing the program, implements the steps of the method for scheduling applied to a
terminal or a network device.

[ 0414] Optionally, the communication device further includes at least one network
interface 53. The various components in the communication device are coupled together via a
bus system 54. It is to be understood that the bus system 54 is used to implement the connection
communication between these components. In addition to the data bus, the bus system 54
further includes a power bus, a control bus and a status signal bus. However, the various buses
are marked as bus system 54 in FIG. 7 for clarity.

[ 0415] It is to be understood that the memory 52 may be volatile memory or non-
volatile memory and may also include both the volatile and non-volatile memory. The non-
volatile memory may be a Read-Only Memory (ROM), a Programmable ROM (PROM), an
Erasable PROM (EPROM), an Electrically EPROM (EEPROM), Magnetic Random Access
Memory (FRAM), Flash Memory, Magnetic Surface Memory, Optical Disk, or Compact Disc
Read-Only Memory (CD-ROM). The magnetic surface memory may be Disk storage Or
Magnetic tape memory. The volatile memory may be a Random Access Memory (RAM),
which is used as an external cache. By way of example but not restrictive description, many
forms of RAMs may be used, for example, a Static RAM (SRAM), Synchronous Static
Random Access Memory (SSRAM), a Dynamic RAM (DRAM), a Synchronous DRAM
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(SDRAM), a Double Data Rate SDRAM (DDR SDRAM), an Enhanced SDRAM (ESDRAM),
a Synchlink DRAM (SLDRAM), and a Direct Rambus RAM (DR RAM). The memory 52
described herein includes, but is not limited to, these and any other proper types of memories.

[ 0416] The methods disclosed in the above embodiments of the present disclosure may
be applied to the processor 51, or implemented by the processor 51. The processor 51 may be
an integrated circuit chip, which has signal processing capability. During the implementation,
the various steps of the above method may be implemented by the integrated logic circuit of
hardware in processor 51 or instructions in the form of software. The processor 51 described
above may be a general purpose processor, a Digital Signal Processor (DSP) or other
programmable logic device, a discrete gate or transistor logic device, a discrete hardware
component or the like. Processor 51 may implement or execute the methods, steps and logic
block diagrams disclosed in embodiments of the present disclosure. The general purpose
processor can be a microprocessor or any conventional processor. The steps of the method
disclosed in combination with the embodiment of the disclosure can be directly embodied as
being executed and completed by the hardware decoding processor, or be executed and
completed by the combination of the hardware and software modules in the decoding processor.
The software module may be located in a storage medium. The storage medium is located in a
memory 52 and the processor 51 reads the information in the memory 52 to complete the steps
of the aforementioned method in conjunction with the hardware.

[ 0417] In an exemplary embodiment, the communication device may be implemented
by one or more Application Specific Integrated Circuits (ASICs), DSP, Programmable Logic
Device (PLD), Complex Programmable Logic Device (CPLD), FPGA, General Purpose
Processor, Controller, MCU, Microprocessor, or other electronic components to perform the
aforemention methods.

[ 0418] In an exemplary embodiment, an embodiment of the present disclosure further
provides a computer-readable storage medium, for example, a memory 52 including the
computer program. The computer program may be executed by a processor 51 of the
communication device to implement the above-mentioned method. The computer-readable
storage medium may be a memory such as FRAM, ROM, PROM, EPROM, EEPROM, Flash
Memory, magnetic surface memory, optical disc, or CD-ROM. It may also be one of a variety
of devices including one or any combination of the above memories.

[ 0419] The computer-readable storage medium according to the embodiment of the
present disclosure stores the computer program thereon, and the program, when executed by a

processor, implements the steps of the method for scheduling applied to a terminal or a network
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device.

[ 0420] The features disclosed in several embodiments of the product provided in the
disclosure can be arbitrarily combined as long as there is no conflict therebetween to obtain a
new embodiment of a product.

[ 0421] The features disclosed in several embodiments of the product provided in the
disclosure can be arbitrarily combined as long as there is no conflict therebetween to obtain a
new embodiment of a product.

[ 0422] The features disclosed in several embodiments of methods or devices provided
in the disclosure can be arbitrarily combined as long as there is no conflict therebetween to
obtain a new embodiment of a method or a device.

[ 0423] In several embodiments provided by the present disclosure, it is to be
understood that the disclosed devices and methods can be implemented in other ways. The
embodiments of a device described above are only illustrative, for example, the division of
units is only a logical function division, and can be implemented in other ways, for example,
multiple units or components can be combined, or integrated into another system, or some
features can be ignored or not implemented. In addition, the coupling, or direct coupling, or
communication connection between the various components illustrated or discussed may be
indirect coupling or communication connection through some interfaces, devices or units, and
may be electrical, mechanical, or in other forms.

[ 0424] The units described above as separate elements may or may not be physically
separated, and the components displayed as a unit may or may not be a physical unit, i.e. it may
be located in one place or may be distributed over multiple network units. Part or all of the
units can be selected according to actual requirements to achieve the purpose of the
embodiment solution.

[ 0425] In addition, all functional units in all embodiments of the present disclosure can
be all integrated in one processing unit, each unit can be separately used as a unit, or two or
more units can be integrated in one unit. The integrated unit can be implemented either in the
form of hardware or in the form of hardware plus software functional unit.

[ 0426] Those ordinary skilled in the art will appreciate that all or part of the steps for
implementing the above method embodiments may be implemented by the hardware associated
with the program instructions, the aforementioned program may be stored in a computer
readable storage medium, and the program, when executed, performs the steps including the
above steps of the method embodiments. The aforementioned storage medium includes various

medium capable of storing program codes, such as mobile storage device, ROM, RAM,
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magnetic disk or optical disk.

[ 0427] Alternatively, if the integrated unit of the present disclosure is implemented in
the form of a software function module and sold or used as an independent product, it can also
be stored in a computer-readable storage medium. Based on such understanding, the technical
solution in the embodiments of the present disclosure in essence or the part contributing to the
related art may be embodied in the form of software product, the software product is stored in
a storage medium and includes a plurality of instructions for enabling a computer device (which
can be a personal computer, a server, a network device, etc.) to perform all or part of the method
according to each embodiment of the present disclosure. The aforementioned storage medium
includes various medium capable of storing program codes, such as mobile storage device,
ROM, RAM, magnetic disk or optical disk.

[ 0428] The descriptions above are only the specific embodiments of the present
disclosure, and is not intended to limit the scope of protection of the embodiments of the present
disclosure. Any change and replacement are easily to think within the technical scope of the
embodiments of the present by those skilled in the art, and fall with the protection scope of the
present disclosure. Therefore, the scope of protection of the embodiments of the present

disclosure shall be defined by the scope of protection of the claims.
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CLAIMS

1. A method for scheduling, comprising:

receiving, by a terminal, first information transmitted by a network device, wherein the
first information comprises information of at least one logical function entity; and

processing, by the terminal, data of a first logical function entity based on information
of the first logical function entity and a first characteristic of the data of the first logical function
entity; wherein the first logic functional entity is one of the at least one logical function entity;

wherein the data of the first logical function entity has at least one relationship; and the
processing comprises at least one of: resource allocation, transmission, reception, or delivery

to an upper layer.

2. The method of claim 1, wherein the first characteristic comprises at least one of:

an importance, a delay, a delay budget, a reliability, a layer, a packet length, a jitter
requirement, a jitter range, a packet error rate, a packet error rate requirement, a resolution,
layer information, a Quality of Service Flow Identifier (QFI), a transmission format, a
transmission bandwidth requirement, a type of slice, slice segmentation information, or a depth

of parameter.

3. The method of claim 1, wherein the relationship that the data of the first logical function
entity has comprises at least one of:

importances of part or all of the data being different;

layers of part or all of the data being different;

Quality of Service Flow Identifiers (QFIs) of part or all of the data being different;

the data belonging to at least one Protocol Data Unit (PDU) set;

the data belonging to at least one data burst;

the data belonging to at least one Quality of Service (QoS) flow; or

the data belonging to at least one QoS flow, the QoS flow comprising at least one PDU

set.

4. The method of claim 3, wherein the QoS flow comprises at least one PDU set, and at least
one of followings applies to one of the at least one PDU set:
the one PDU set forming a picture or a group of pictures (GoP);

the one PDU set forming one of an I-frame, a B-frame or a P-frame of a picture or a
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GoP;

the one PDU set forming at least one of an I-frame, a B-frame or a P-frame of a picture
or a GoP;

the one PDU set forming at least one of an I-frame, a B-frame or a P-frame of a slice
and/or a tile of a picture or a GoP;

the one PDU set forming one of an I-frame, a B-frame or a P-frame of a slice and/or a
tile of a picture or a GoP;

the one PDU set forming at least one of different layers of a picture or a GoP; or

importances and/or layers of part of PDUs of the one PDU set being different.

5. The method of claim 1, wherein the information of the first logical function entity comprises
at least one of:

at least one Protocol Data Unit (PDU) set;

at least one data burst;

at least one Quality of Service (QoS) flow;

at least one importance;

at least one of following parameters: at least one packet delay budget (PDB), a packet
error rate (PER), a packet set delay budget (PSDB), or a packet set error rate (PSER);

at least one of: a PDU set, a data burst, a QoS flow, a Data Radio Bearer (DRB) or a
PDU, which corresponds to at least one of following parameters: at least one PDB, a PER, a
PSDB or a PSER;

an indication with an integrity processing requirement;

a range of at least one of followings that have an integrity processing requirement: a
PDU set, a data burst, a QoS flow, a DRB or a PDU;

a multi-stream coordination indication;

arange of at least one of followings that have a multi-stream co-processing requirement:
a PDU set, a data burst, a QoS flow, a DRB or a PDU;

at least one layer;

at least one projection type; or

at least one packet loss policy indication.

6. The method of claim 3, wherein in a case where one QoS flow is mapped to at least one Data
Radio Bearer (DRB) corresponding to the first logical function entity, the QoS flow comprises
a plurality of PDU sets; and/or
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in a case where a plurality of QoS flows are mapped to at least one DRB corresponding
to the first logical function entity, each of the plurality of QoS flows comprises one PDU set;
wherein each PDU set comprises PDUs or data packets of one type or priority, or PDUs

or data packets comprised in each PDU set correspond to a same 5G QoS indicator (5QI).

7. The method of claim 1, wherein the information of the first logical function entity comprises:

information of at least one of followings that correspond to the first logical function
entity: at least one first Radio Link Control (RLC) entity, at least one Packet Data Convergence
Protocol (PDCP) entity, or at least one L2 entity.

8. The method of claim 7, wherein the at least one first RLC entity corresponding to the first
logical function entity comprises:

at least one PDCP entity corresponding to the at least one first RLC entity.

9. The method of claim 1, wherein processing, by the terminal, the data of the first logical
function entity based on the information of the first logical function entity and the first
characteristic of the data of the first logical function entity comprises:

mapping, by the terminal, at least one of a packet, a Protocol Data Unit (PDU), a PDU
set or a data burst to at least one Data Radio Bearer (DRB) corresponding to the first logical
function entity according to a first characteristic of the at least one of the packet, the PDU, the

PDU set or the data burst.

10. The method of claim 1, wherein processing, by the terminal, the data of the first logical
function entity based on the information of the first logical function entity and the first
characteristic of the data of the first logical function entity comprises:

transmitting or delivering to a Medium Access Control (MAC) entity, by a first Radio
Link Control (RLC) entity or an L2 entity of the terminal, first indication information of an
application layer or a higher layer, and/or a first characteristic of at least one of followings that
are transmitted or mapped to the first logical function entity: a packet, a Protocol Data Unit

(PDU), a PDU set, a QoS flow or a data burst.

11. The method of claim 10, wherein transmitting or delivering to the MAC entity, by the first
RLC entity or the L2 entity of the terminal, the first indication information of the application

layer or the higher layer, and/or the first characteristic of at least one of followings that are
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transmitted or mapped to the first logical function entity: the packet, the PDU, the PDU set, the
QoS flow or the data burst, comprises:

transmitting, by the first RLC entity or the L2 entity of the terminal, control signaling
and/or a data packet to the MAC entity, and the control signaling and/or packet header
information of the data packet comprises the first indication information and/or the first

characteristic.

12. The method of claim 10, wherein the first indication information comprises at least one of:
information indicating a picture quality; or

information indicating an air interface resource status.

13. The method of any one of claims 1 to 12, wherein a plurality of first rules are used in
transmission of the data of the first logical function; and/or
the first logical function entity has a plurality of output interfaces for transmitting data;

wherein each output interface corresponds to a respective one of the first rules.

14. The method of claim 13, wherein the first rule comprises at least one of:

preferentially allocating an uplink grant to data of the first logical function entity that
arrives earlier and has an integrity parameter that reaches a first value;

preferentially allocating the uplink grant to data of the first logical function entity that
arrives earlier and is at a highest importance parameter level;

preferentially allocating the uplink grant to data of the first logical function entity that
is at the highest importance parameter level;

preferentially allocating the uplink grant to data of the first logical function that has an
integrity requirement and/or a multi-stream co-processing requirement with one or more
packets that have been successfully processed;

preferentially allocating the uplink grant to data of the first logical function entity that
arrives earlier and has a highest quantity requirement in a layer parameter;

preferentially allocating the uplink grant to data of the first logical function entity that
has the highest quantity requirement in the layer parameter;

in a case where data at a high importance parameter level is lost in data of a Protocol
Data Unit (PDU) set with an integrity characteristic, discarding other data in the PDU set with
the integrity characteristic;

in a case where data at high importance parameter level is lost in the data of the PDU
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set with the integrity characteristic, processing other data in the PDU set with the integrity
characteristic normally;

in a case where a first integrity parameter of a first PDU set in which first data is located
is same as a second integrity parameter of a second PDU set in which second data is located,
in response to a first priority of the first data being higher than a second priority of the second
data, preferentially allocating the uplink grant to the first data; or

in a case where a first integrity indicated by the first integrity parameter of the first PDU
set in which the first data is located is higher than a second integrity indicated by the second
integrity parameter of the second PDU set in which the second data is located, preferentially

allocating the uplink grant to the first data.

15. The method of claim 12, wherein processing, by the terminal, the data of the first logical
function entity based on the information of the first logical function entity and the first
characteristic of the data of the first logical function entity comprises:

in a case where a picture quality indicated by the information indicating the picture
quality is higher than a first threshold, and/or in a case where an air interface resource status
indicated by the information indicating the air interface resource status is higher than a second
threshold, processing data that is transmitted to and/or mapped to the first logical function
entity by using the first rule, wherein the first rule is related at least to an integrity parameter
of a PDU set, and the integrity parameter comprises at least one of a transmission completion

rate, a transmission success rate or a transmission failure rate.

16. The method of claim 12, wherein processing, by the terminal, the data of the first logical
function entity based on the information of the first logical function entity and the first
characteristic of the data of the first logical function entity comprises:

in a case where an air interface resource state indicated by the information indicating
the air interface resource state is not higher than a second threshold, processing data that is
transmitted to and/or mapped to the first logical function entity by using a second rule, wherein

the second rule is related at least to a priority of data.

17. A method for scheduling, comprising:
transmitting, by a network device, first information to a terminal, wherein the first
information comprises information of at least one logical function entity; the information of

the first logical function entity is used for the terminal to process data of the first logical
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function entity; the first logical function entity is any one of the at least one logical function
entity; the data of the first logical function entity has at least one relationship; and the
processing comprises at least one of: resource allocation, transmission, reception, or delivery
to an upper layer.

receiving, by the network device, the data of the first logical function entity transmitted

by the terminal.

18. The method of claim 17, wherein the relationship that the data of the first logical function
entity has comprises at least one of:

importances of part or all of the data being different;

layers of part or all of the data being different;

Quality of Service Flow Identifiers (QFIs) of part or all of the data being different;

the data belonging to at least one Protocol Data Unit (PDU) set;

the data belonging to at least one data burst;

the data belonging to at least one Quality of Service (QoS) flow; or

the data belonging to at least one QoS flow, the QoS flow comprising at least one PDU

set.

19. The method of claim 18, wherein the QoS flow comprises at least one PDU set, and at least
one of followings applies to one of the at least one one PDU set:

the one PDU set forming a picture or a group of pictures (GoP);

the one PDU set forming one of an I-frame, a B-frame or a P-frame of a picture or a
GoP;

the one PDU set forming at least one of an I-frame, a B-frame or a P-frame of a picture
or a GoP;

the one PDU set forming at least one of an I-frame, a B-frame or a P-frame of a slice
and/or a tile of a picture or a GoP;

the one PDU set forming one of an I-frame, a B-frame or a P-frame of a slice and/or a
tile of a picture or a GoP;

the one PDU set forming at least one of different layers of a picture or a GoP; or

importances and/or layers of part of PDUs of the one PDU set being different.

20. The method of claim 17, wherein the information of the first logical function entity

comprises at least one of:
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at least one Protocol Data Unit (PDU) set;

at least one data burst;

at least one Quality of Service (QoS) flow;

at least one importance;

at least one of following parameters: at least one packet delay budget (PDB), a packet
error rate (PER), a packet set delay budget (PSDB), or a packet set error rate (PSER);

at least one of: a PDU set, a data burst, a QoS flow, a Data Radio Bearer (DRB) or a
PDU, which corresponds to at least one of following parameters: at least one PDB, a PER, a
PSDB or a PSER;

an indication with an integrity processing requirement;

a range of at least one of followings that have an integrity processing requirement: a
PDU set, a data burst, a QoS flow, a DRB or a PDU;

a multi-stream coordination indication;

a range of at least one of followings that have a multi-stream co-processing
requirement: a PDU set, a data burst, a QoS flow, a DRB or a PDU;

at least one layer;

at least one projection type; or

at least one packet loss policy indication.

21. The method of claim 18, wherein in a case where one QoS flow is mapped to at least one
Data Radio Bearer (DRB) corresponding to the first logical function entity, the QoS flow
comprises a plurality of PDU sets; and/or
in a case where a plurality of QoS flows are mapped to at least one DRB corresponding
to the first logical function entity, each of the plurality of QoS flows comprises one PDU set;
wherein each PDU set includes PDUs or data packets of one type or priority, or PDUs
or data packets comprised in each PDU set correspond to a same 5G QoS indicator (5QI).

22. The method of claim 17, wherein the information of the first logical function entity
comprises:

information of at least one of followings that correspond to the first logical function
entity: at least one first Radio Link Control (RLC) entity, at least one Packet Data Convergence
Protocol (PDCP) entity, or at least one L2 entity.

23. The method of claim 22, wherein the at least one first RLC entity corresponding to the first
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logical function entity comprises:

at least one PDCP entity corresponding to the at least one first RLC entity.

24. A device for scheduling, comprising: a first communication unit and a first processing unit;
wherein,

the first communication unit is configured to receive first information transmitted by a
network device, wherein the first information comprises information of at least one logical
function entity; and

the first processing unit is configured to process data of a first logical function entity
based on information of the first logical function entity and a first characteristic of the data of
the first logical function entity; wherein the first logical function entity is one of the at least
one logical function entity; the data of the first logical function entity has at least one
relationship; and the processing comprises at least one of: resource allocation, transmission,

reception, or delivery to an upper layer.

25. A device for scheduling, comprising: a first transmitting unit and a first receiving unit;
wherein,

the first transmitting unit is configured to transmit first information to a terminal,
wherein the first information comprises information of at least one logical function entity; the
information of the first logical function entity is used for processing data of the first logical
function entity by the terminal; the first logical function entity is any one of the at least one
logical function entity; the data of the first logical function entity has at least one relationship;
and the processing comprises at least one of: resource allocation, transmission, reception, or
delivery to an upper layer.

the first receiving unit is configured to receive the data of the first logical function entity

transmitted by the terminal.

26. A computer-readable storage medium having stored thereon a computer program which,
when executed by a processor, implements steps of the method of any one of claims 1 to 16,
or

the program, when executed by the processor, implements steps of the method of any

one of claims 17 to 23.

27. A communication device, comprising a memory, a processor, and a computer program
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stored on the memory and executable on the processor, the processor is configured to
implement steps of the method of any one of claims 1 to 16 when the program is executed; or
the processor is configured to steps of the method of any one of claims 17 to 34 when

the program is executed.
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