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METHOD FOR DATA TRANSMISSION BY MAPPING AND
RELATED PRODUCT

TECHNICAL FIELD

The disclosure relates to the technical field of communications, and
particularly to a method for implementing data mapping and transmission and a

related product.

BACKGROUND

Sth-generation (5G) new radio (NR) is a subject raised recently by the 3rd
generation partnership project (3GPP). With the in-depth discussion about a 5G
technology, on one hand, because of backward compatibility of a communication
system, a new technology researched and developed later tends to be compatible with
a technology which has been standardized before; and on the other hand, because of
existence of numerous existing designs for 4th generation (4G) mobile
communication long term evolution (LTE), flexibility of 5G may inevitably be
sacrificed for compatibility to further bring reduction in performance. Therefore,
researches in the two directions are concurrently made by the 3GPP at present. Herein,
the technical discussion group not considering backward compatibility is called 5G
NR.

In an LTE system, a transport block (TB) refers to a data block including a
media access control (MAC) protocol data unit (PDU). The TB may be transmitted in
a transmission time interval (TTI), and is also a unit for data retransmission in hybrid
automatic repeat request (HARQ). It is specified in the LTE system that, for each
terminal, no more than two TBs may be transmitted in one TTI. A TB in the LTE
system may be divided into multiple relatively small code blocks, and each code
block is independently encoded. After any code block is failed to be decoded, a
receiver feeds back a piece of wunified acknowledgement (ACK)/megative
acknowledgement (NACK) information to a sender, and the sender will retransmit the

whole TB.
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For improving transmission efficiency, it has been determined in a 5G NR
system that code block group (CBG)-based feedback and retransmission is supported.
Herein, a TB includes at least one CBG, and a CBG includes at least one code block.
A sender is only required to retransmit a code block in a CBG which has failed to be
decoded, and is not required to retransmit the whole TB.

When different CBGs include different numbers of code blocks or have
different code rates or the like, how to perform resource mapping to reduce a

decoding delay of a receiver as much as possible is a problem urgent to be solved.

SUMMARY

Implementations of the disclosure provide a method for implementing data
mapping and transmission and a related product, so as to reduce a data transmission
delay of a communication system, improve data transmission efficiency and improve
a user experience.

According to a first aspect, the implementations of the disclosure provide a
method for implementing data mapping and transmission, which includes the
following operations.

Data to be transmitted is segmented into N code blocks, and the N code blocks
are divided into at least M CBGs. Here, a difference between numbers of code blocks
in any two CBGs is less than or equal to a preset value, N and M are positive integers,
N is greater than or equal to M, and M is greater than or equal to 2.

The M CBGs are mapped to at least one transmission unit for bearing and
transmission. Here, the M CBGs at least include a first CBG and a second CBG, the at
least one transmission unit at least includes a first physical resource corresponding to
the first CBG and a second physical resource corresponding to the second CBG, a
parameter of information amount of the first CBG and a parameter of information
amount of the second CBG satisfy a preset condition, and the first physical resource is
ahead of the second physical resource in time domain.

According to a second aspect, the implementations of the disclosure provide a
method for implementing data mapping and transmission, which includes the
following operations.

M CBGs mapped to at least one transmission unit are received. Herein, the M
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CBGs are obtained by dividing N code blocks, the N code blocks are obtained by
segmenting data to be transmitted, a difference between numbers of code blocks in
any two CBGs is less than or equal to a preset value, the M CBGs at least include a
first CBG and a second CBG, the at least one transmission unit at least includes a first
physical resource corresponding to the first CBG and a second physical resource
corresponding to the second CBG, a parameter of information amount of the first
CBG and a parameter of information amount of the second CBG satisfy a preset
condition, the first physical resource is ahead of the second physical resource in time
domain, N and M are positive integers, N is greater than or equal to M, and M is
greater than or equal to 2.

Each of the M CBGs is decoded after the respective CBG is received.

According to a third aspect, the implementations of the disclosure provide a
device for implementing data mapping and transmission, which is applied to a sender
and includes a segmenting unit and a transmitting unit.

The segmenting unit is configured to segment data to be transmitted into N
code blocks, and divide the N code blocks into at least M CBGs. Herein, a difference
between numbers of code blocks in any two CBGs is less than or equal to a preset
value, N and M are positive integers, N is greater than or equal to M, and M is greater
than or equal to 2.

The transmitting unit is configured to map the M CBGs to at least one
transmission unit for bearing and transmission. Herein, the M CBGs at least include a
first CBG and a second CBG, the at least one transmission unit at least includes a first
physical resource corresponding to the first CBG and a second physical resource
corresponding to the second CBG, a parameter of information amount of the first
CBG and a parameter of information amount of the second CBG satisfy a preset
condition, and the first physical resource is ahead of the second physical resource in
time domain.

According to a fourth aspect, the implementations of the disclosure provide a
device for implementing data mapping and transmission, which is applied to a
receiver and includes a receiving unit and a decoding unit.

The receiving unit is configured to receive M CBGs mapped to at least one
transmission unit. Herein, the M CBGs are obtained by dividing N code blocks, the N

code blocks are obtained by segmenting data to be transmitted, a difference between
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numbers of code blocks in any two CBGs is less than or equal to a preset value, the M
CBGs at least include a first CBG and a second CBG, the at least one transmission
unit at least includes a first physical resource corresponding to the first CBG and a
second physical resource corresponding to the second CBG, a parameter of
information amount of the first CBG and a parameter of information amount of the
second CBG satisfy a preset condition, the first physical resource is ahead of the
second physical resource in time domain, N and M are positive integers, N is greater
than or equal to M, and M is greater than or equal to 2.

The decoding unit is configured to decode each of the M CBGs after the
respective CBG is received.

According to a fifth aspect, the implementations of the disclosure provide a
sender, which includes a processor, a memory, a radio frequency chip and a program.
The program is stored in the memory and is configured to be executed by the
processor, and the program includes instructions configured to execute the method
according to the first aspect of the implementations of the disclosure.

According to a sixth aspect, the implementations of the disclosure provide a
receiver, which includes a processor, a memory, a communication interface and a
program. The program is stored in the memory and is configured to be executed by
the processor, and the program includes instructions configured to execute the method
according to the second aspect of the implementations of the disclosure.

According to a seventh aspect, the implementations of the disclosure provide a
computer storage medium, which stores a computer program. The computer program
is operated to enable a computer to execute the method according to the first aspect or
second aspect of the implementations of the disclosure. The computer includes a
receiver and a sender.

According to an eighth aspect, the implementations of the disclosure provide a
computer program product, which includes a computer program. The computer
program is operated to enable a computer to execute the method according to the first
aspect or second aspect of the implementations of the disclosure. The computer
includes a receiver and a sender.

It can be seen that, in the implementations of the disclosure, the data to be
transmitted in a communication system is segmented into the M CBGs, and the M

CBGs are mapped to M physical resources for bearing and transmission. The M
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physical resources at least include the first physical resource corresponding to the first
CBG and the second physical resource corresponding to the second CBG. Since the
parameter of information amount of the first CBG is greater than the parameter of
information amount of the second CBG and the first physical resource is ahead of the
second physical resource in time domain, the physical resource corresponding to a
CBG with a longer decoding delay in the M continuous CBGs is ahead of the physical
resource corresponding to another CBG with a shorter decoding delay in the M
continuous CBGs in time domain. Correspondingly, the receiver may receive the
CBG with the relatively long decoding delay earlier and the decoding delay of the
CBG may be balanced out by transmission delays of as many as possible subsequent
CBGs. Therefore, an overall reception delay of the data is reduced, and improvement
of data transmission efficiency of the communication system and improvement of a

user experience are facilitated.

BRIEF DESCRIPTION OF DRAWINGS

The drawings required to be used for descriptions about the implementations
or a related art will be simply introduced below.

FIG. 1 illustrates a possible network architecture of an exemplary
communication system according to an implementation of the disclosure.

FIG. 2 illustrates a communication schematic diagram of a method for
implementing data mapping and transmission according to an implementation of the
disclosure.

FIG. 3A illustrates a schematic diagram of implementing data mapping and
transmission in a 5G NR system according to an implementation of the disclosure.

FIG. 3B illustrates another schematic diagram of implementing data mapping
and transmission in a 5G NR system according to an implementation of the disclosure.

FIG. 4 illustrates a structure diagram of a sender according to an
implementation of the disclosure.

FIG. 5 illustrates a structure diagram of a receiver according to an
implementation of the disclosure.

FIG. 6 illustrates a functional unit composition block diagram of a sender

according to an implementation of the disclosure.
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FIG. 7 illustrates a functional unit composition block diagram of a receiver

according to an implementation of the disclosure.

DETAILED DESCRIPTION

Referring to FIG. 1, FIG. 1 illustrates a possible network architecture of an
exemplary communication system according to an implementation of the disclosure.
The exemplary communication system may be, for example, a global system for
mobile communications (GSM), a code division multiple access (CDMA) system, a
time division multiple access (TDMA) system, wideband code division multiple
access (WCDMA) system, a frequency division multiple access (FDMA) system, an
orthogonal frequency-division multiple access (OFDMA) system, a single carrier
FDMA (SC-FDMA) system, a general packet radio service (GPRS) system, a long
term evolution (LTE) system, a 5G NR system and other similar communication
systems. The exemplary communication system specifically includes a network
device and a terminal. When the terminal accesses a mobile communication network
provided by the network device, the terminal forms a communication connection with
the network device through a wireless link. Such a communication connection manner
may be a single-connection manner or a dual-connection manner or a multi-
connection manner. When the communication connection manner is the single-
connection manner, the network device may be an LTE base station or an NR base
station (also called a gNB). When the communication manner is the dual-connection
manner (which may specifically be implemented by a carrier aggregation (CA)
technology or implemented by multiple network devices), and when the terminal is
connected with the multiple network devices, the multiple networke devices include a
master eNodeB (MCG) and a secondary eNodeB (SCG). Data is transmitted between
eNodeBs through backhauls. The MeNB may be an LTE base station and the SeNB
may be an LTE base station. Or, the MeNB may be an NR base station and the SeNB
may be an LTE base station. Or, the MeNB may be an NR base station and the SeNB
may be a NR base station.

In the implementations of the disclosure, terms "network" and "system" are
often used interchangeably and their meanings may be understood by those skilled in

the art. A terminal involved in the implementations of the disclosure may include



10

15

20

25

30

various handheld devices, vehicle-mounted devices, wearable devices, computing
devices or other processing devices connected to wireless modems, which have a
wireless communication function, as well as user equipment (UE), mobile stations
(MSs), terminal devices and the like in various forms. For convenient description, the
devices mentioned above are collectively referred to as terminals.

A sender described in the implementations of the disclosure may be a network
device and, correspondingly, a receiver is a terminal. Or, the sender may be a terminal
and, correspondingly, the receiver is a network device. There are no limits made
herein.

The technical solutions in the implementations of the disclosure will be
described below in combination with the drawings in detail.

Referring to FIG. 2, FIG. 2 illustrates a flowchart of a method for
implementing data mapping and transmission according to an implementation of the
disclosure. The method is applied to a communication system including a sender and
areceiver. The method includes the following operations.

In 201, the sender segments data to be transmitted into N code blocks and
divides the N code blocks into at least M code block groups (CBGs). Herein, a
difference between the numbers of the code blocks in any two CBGs is less than or
equal to a preset value. N and M are positive integers. N is greater than or equal to M,
and M is greater than or equal to 2.

In a possible example, the preset value is 1. The preset value may be set by the
system or set by a user. There are no limits made herein.

In 202, the sender maps the M CBGs oo at least one transmission unit for
bearing and transmission. The M CBGs at least include a first CBG and a second
CBG. The at least one transmission unit at least includes a first physical resource
corresponding to the first CBG and a second physical resource corresponding to the
second CBG. A parameter of information amount of the first CBG and a parameter of
information amount of the second CBG satisfy a preset condition. The first physical
resource is ahead of the second physical resource in time domain.

Herein, the “ahead of” may refer to that the entire first physical resource is
ahead of the second physical resource in time domain, and may also refer to that part
of the first physical resource including a starting time point is ahead of the second

physical resource in time domain.
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In 203, a receiver receives the M CBGs mapped to the at least one
transmission unit. The M CBGs are obtained by dividing the N code blocks. The N
code blocks are obtained by segmenting the data to be transmitted. The difference
between the numbers of the code blocks in any two CBGs is less than or equal to the
preset value. The M CBGs at least include the first CBG and the second CBG. The at
least one transmission unit at least includes the first physical resource corresponding
to the first CBG and the second physical resource corresponding to the second CBG.
The parameter of information amount of the first CBG and the parameter of
information amount of the second CBG satisfy the preset condition. The first physical
resource is ahead of the second physical resource in time domain. N and M are
positive integers. N is greater than or equal to M, and M is greater than or equal to 2.

In 204, the receiver decodes each of the M CBGs after the respective CBG is
received.

It can be seen that, in the implementations of the disclosure, the data to be
transmitted in a communication system is segmented into the M CBGs, and the M
CBGs are mapped to M physical resources for bearing and transmission. The M
physical resources at least include the first physical resource corresponding to the first
CBG and the second physical resource corresponding to the second CBG. Since the
parameter of information amount of the first CBG is greater than the parameter of
information amount of the second CBG and the first physical resource is ahead of the
second physical resource in time domain, the physical resource corresponding to a
CBG with a longer decoding delay in the M continuous CBGs is ahead of the physical
resource corresponding to another CBG with a shorter decoding delay in the M
continuous CBGs in time domain. Correspondingly, the receiver may receive the
CBG with the relatively long decoding delay earlier and the decoding delay of the
CBG may be balanced out by transmission delays of as many as possible subsequent
CBGs. Therefore, an overall reception delay of the data is reduced, and improvement
of data transmission efficiency of the communication system and improvement of a
user experience are facilitated.

In a possible example, the parameter of information amount may include at
least one of:

a number of the code blocks in the CBG, a modulation and code level of the

code blocks in the CBG, a code rate of the code blocks in the CBG, or a number of
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initial bits in the CBG.

In a possible example, the preset condition may include that the parameter of
information amount of the first CBG is greater than the parameter of information
amount of the second CBG.

In a possible example, the operation that the M CBGs are mapped to the at
least one transmission unit for bearing and transmission may include that: an
information amount of each of the M CBGs is determined, and a reference decoding
delay of each code block is determined based on an information amount of each code
block; a time-domain position of a physical resource for each CBG is determined
based on the reference decoding delay of each CBG and preset correspondences
between reference decoding delays and time-domain positions of physical resources,
the physical resource being a transmission resource configured to bear the CBG in the
at least one transmission unit; and each CBG is born and transmitted on the physical
resource corresponding to the CBG based on the time-domain position of the physical
resource for each CBG.

Herein, the correspondences may be directly proportional correspondences.
The directly proportional correspondences refer to that, if the reference decoding
delay of a CBG is longer, the physical resource corresponding to the CBG is ahead of
a physical resource corresponding to another CBG having a shorter reference
decoding delay in time domain, which may also be understood as that the time-
domain position of the physical resource corresponding to the CBG is in the front of a
time domain position of a physical resource corresponding to another CBG having a
shorter reference decoding delay.

In a possible example, the number of the code blocks in the first CBG is
greater than the number of the code blocks in the second CBG.

It can be seen that, in the example, for the CBGs including different numbers
of code blocks, during resource mapping, the sender may preferably map the CBG
including a larger number of code blocks to the physical resource of which the time-
domain position is ahead. Therefore, the decoding delay of the CBG may be balanced
out by the transmission delays of as many as possible subsequent CBGs, thereby
facilitating reduction of the whole data reception delay, improvement of the data
transmission efficiency and improvement of the user experience.

In a possible example, the number of the code blocks in the first CBG is equal
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to the number of the code blocks in the second CBG, and the modulation and code
level for the code blocks in the first CBG is higher than the modulation and code level
for the code blocks in the second CBG.

It can be seen that, in the example, for multiple CBGs including the same
number of code blocks, during resource mapping, the sender may preferably map the
CBG for which a relatively high modulation and code level is adopted, to the physical
resource of which the time-domain position is ahead. Therefore, the decoding delay of
the CBG may be balanced out by the transmission delays of as many as possible
subsequent CBGs, thereby facilitating reduction of the whole data reception delay,
improvement of the data transmission efficiency and improvement of the user
experience.

In a possible example, the number of the code blocks in the first CBG is equal
to the number of the code blocks in the second CBG, and the code rate of the code
blocks in the first CBG is higher than the code rate of the code blocks in the second
CBG.

It can be seen that, in the example, for multiple CBGs including the same
number of code blocks, during resource mapping, the sender may preferably map the
CBG of which the code rate is relatively high to the physical resource of which the
time-domain position is ahead. Therefore, the decoding delay of the CBG may be
balanced out by the transmission delays of as many as possible subsequent CBGs,
thereby facilitating reduction of the whole data reception delay, improvement of the
data transmission efficiency and improvement of the user experience.

In a possible example, the number of the code blocks in the first CBG is equal
to the number of the code blocks in the second CBG, and a number of initial bits of
the code blocks in the first CBG is greater than a number of initial bits of the code
blocks in the second CBG.

It can be seen that, in the example, for multiple CBGs including the same
number of code blocks, during resource mapping, the sender may preferably map the
CBG of which the number of initial bits is relatively large to the physical resource of
which the time-domain position is ahead. Therefore, the decoding delay of the CBG
may be balanced out by the transmission delays of as many as possible subsequent
CBGs, thereby facilitating reduction of the whole data receiving delay, improvement

of the data transmission efficiency and improvement of the user experience.
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In a possible example, the transmission unit represents a transmission resource
specified by the communication system. The physical resource further includes a
frequency-domain resource or a code-domain resource.

The implementation of the disclosure will specifically be described below in
combination with specific application scenarios.

As illustrated in FIG. 3A, there is made such a hypothesis that the sender is a
network device and the receiver is a terminal. The network device is a gNB in a 5G
NR system. The terminal is UE in the 5G NR system. The data to be transmitted is
segmented into ten code blocks. The ten code blocks are divided into four CBGs. The
four CBGs are CBG1, CBG2, CBG3 and CBG4. The numbers of the code blocks in
the CBG1, CBG2, CBG3 and CBG4 are 2, 2, 3 and 3 respectively. During physical
resource mapping, the gNB allocates a transmission unit for the four CBGs.
Specifically, the gNB maps CBG3 to a physical resource 1 of the transmission unit,
maps CBG4 to a physical resource 2 of the transmission unit, maps CBGI1 to a
physical resource 3 of the transmission unit and maps CBG2 to a physical resource 4
of the transmission unit. The physical resource 1 is ahead of the physical resource 2 in
time domain, the physical resource 2 is ahead of the physical resource 3 in time
domain, and the physical resource 3 is ahead of the physical resource 4 in time
domain. The gNB bears and transmits the CBG3, the CBG4, the CBG1 and the CBG2
respectively on the physical resource 1, the physical resource 2, the physical resource
3 and the physical resource 4. Correspondingly, the UE receives the CBG3, the CBG4,
the CBG1 and the CBG2 respectively on the physical resource 1, the physical
resource 2, the physical resource 3 and the physical resource 4, and decodes each of
the 4 CBGs after the respective CBG is received.

As illustrated in FIG. 3B, there is made such a hypothesis that the sender is a
terminal and the receiver is a network device. The terminal is the UE in the 5G NR
system. The network device is the gNB in the 5G NR system. The data to be
transmitted is segmented into eight code blocks. The eight code blocks are divided
into four CBGs. The four CBGs are CBG1, CBG2, CBG3 and CBG4. Each CBG
includes two code blocks. Herein, a sequence of modulation and code levels for the
code blocks is: CBG2>CBG3>CBG1>CBG4. During physical resource mapping, the
terminal allocates two transmission units for the four CBGs. Specifically, the terminal

maps CBG2 to a physical resource 1 of the two transmission units, maps CBG3 to a
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physical resource 2 of the two transmission units, maps CBG1 to a physical resource
3 of the two transmission units and maps CBG4 to a physical resource 4 of the two
transmission units. The physical resource 1 is ahead of the physical resource 2 in time
domain, the physical resource 2 is ahead of the physical resource 3 in time domain,
and the physical resource 3 is ahead of the physical resource 4 in time domain. The
gNB bears and transmits the CBG2, the CBG3, the CBG1 and the CBG4 respectively
on the physical resource 1, the physical resource 2, the physical resource 3 and the
physical resource 4. The UE receives the CBG2, the CBG3, the CBG1 and the CBG4
respectively on the physical resourcel, the physical resource 2, the physical resource
3 and the physical resource 4, and decodes each of the 4 CBGs after the respective
CBG is received.

Consistent with the implementation illustrated in FIG. 2, referring to FIG. 4,
FIG. 4 illustrates a structure diagram of a sender according to an implementation of
the disclosure. As illustrated in the FIG. 4, the sender includes a processor, a memory,
a radio frequency chip and a program. The program is stored in the memory and is
configured to be executed by the processor. The program includes instructions
configured to execute the following operations.

Data to be transmitted is segmented into N code blocks, and the N code blocks
are divided into at least M CBGs. Herein, a difference between the numbers of the
code blocks in any two CBGs is less than or equal to a preset value. N and M are
positive integers. N is greater than or equal to M, and M is greater than or equal to 2.

The M CBGs are mapped to at least one transmission unit for bearing and
transmission. The M CBGs at least include a first CBG and a second CBG. The at
least one transmission unit at least includes a first physical resource corresponding to
the first CBG and a second physical resource corresponding to the second CBG. A
parameter of information amount of the first CBG and a parameter of information
amount of the second CBG satisfy a preset condition. The first physical resource is
ahead of the second physical resource in time domain.

It can be seen that, in the implementation of the disclosure, the data to be
transmitted in a communication system is divided into the M CBGs, and the M CBGs
are mapped to M physical resources for bearing and transmission. The M physical
resources at least include the first physical resource corresponding to the first CBG

and the second physical resource corresponding to the second CBG. Since the
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parameter of information amount of the first CBG is greater than the parameter of
information amount of the second CBG and the first physical resource is ahead of the
second physical resource in time domain, the physical resource corresponding to a
CBG with a longer decoding delay in the M continuous CBGs is ahead of a physical
resource corresponding to another CBG with a shorter decoding delay in the M
continuous CBGs in time domain. Correspondingly, the receiver may receive the
CBG with the relatively long decoding delay earlier. Thus, the decoding delay of the
CBG may be balanced out by transmission delays of as many as possible subsequent
CBGs. Therefore, an overall reception delay of the data is reduced, and improvement
of data transmission efficiency of the communication system and improvement of a
user experience are facilitated.

In a possible example, the parameter of information amount may include at
least one of: the number of the code blocks in the CBG, a modulation and code level
for the code blocks in the CBG, a code rate of the code blocks in the CBG, or a
number of initial bits in the CBG.

In a possible example, the preset condition may include that the parameter of
information amount of the first CBG is greater than the parameter of information
amount of the second CBG.

In a possible example, the number of the code blocks in the first CBG is
greater than the number of the code blocks in the second CBG.

In a possible example, the number of the code blocks in the first CBG is equal
to the number of the code blocks in the second CBG, and the modulation and code
level for the code blocks in the first CBG is higher than the modulation and code level
for the code blocks in the second CBG.

In a possible example, the number of the code blocks in the first CBG is equal
to the number of the code blocks in the second CBG, and the code rate of the code
blocks in the first CBG is higher than the code rate of the code blocks in the second
CBG.

In a possible example, the number of the code blocks in the first CBG is equal
to the number of the code blocks in the second CBG, and a number of initial bits of
the code blocks in the first CBG is greater than a number of initial bits of the code
blocks in the second CBG.

In a possible example, the transmission unit represents a transmission resource
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specified by a communication system.

The physical resource further includes a frequency-domain resource or a code-
domain resource.

Consistent with the implementation illustrated in FIG. 2, referring to FIG. 5,
FIG. 5 illustrates a structure diagram of a receiver according to an implementation of
the disclosure. As illustrated in the FIG. 5, the receiver includes a processor, a
memory, a communication interface and a program. The program is stored in the
memory and is configured to be executed by the processor. The program includes
instructions configured to execute the following operations.

M CBGs mapped to at least one transmission unit are received. Herein, the M
CBGs are obtained by dividing N code blocks. The N code blocks are obtained by
segmenting data to be transmitted. A difference between the numbers of the code
blocks in any two CBGs is less than or equal to a preset value. The M CBGs at least
include a first CBG and a second CBG. The at least one transmission unit at least
includes a first physical resource corresponding to the first CBG and a second
physical resource corresponding to the second CBG. A parameter of information
amount of the first CBG and a parameter of information amount of the second CBG
satisfy a preset condition. The first physical resource is ahead of the second physical
resource in time domain. N and M are positive integers. N is greater than or equal to
M, and M is greater than or equal to 2.

Each of the M CBGs is decoded after the respective CBG is received.

It can be seen that, in the implementation of the disclosure, the data to be
transmitted in a communication system is divided into the M CBGs, and the M CBGs
are mapped to M physical resources for bearing and transmission. The M physical
resources at least include the first physical resource corresponding to the first CBG
and the second physical resource corresponding to the second CBG. Since the
parameter of information amount of the first CBG is greater than the parameter of
information amount of the second CBG and the first physical resource is ahead of the
second physical resource in time domain, the physical resource corresponding to a
CBG with a longer decoding delay in the M continuous CBGs is ahead of a physical
resource corresponding to another CBG with a shorter decoding delay in the M
continuous CBGs in time domain. Correspondingly, the receiver may receive the

CBG with the relatively long decoding delay earlier. Thus, the decoding delay of the
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CBG may be balanced out by transmission delays of as many as possible subsequent
CBGs. Therefore, an overall reception delay of the data is reduced, and improvement
of data transmission efficiency of the communication system and improvement of a
user experience are facilitated.

In a possible example, the parameter of information amount includes at least
one of: the number of the code blocks in the CBG, a modulation and code level for the
code blocks in the CBG, a code rate of the code blocks in the CBG, or a number of
initial bits in the CBG.

In a possible example, the preset condition may include that the parameter of
information amount of the first CBG is greater than the parameter of information
amount of the second CBG.

In a possible example, the number of the code blocks in the first CBG is
greater than the number of the code blocks in the second CBG.

In a possible example, the number of the code blocks in the first CBG is equal
to the number of the code blocks in the second CBG, and the modulation and code
level for the code blocks in the first CBG is higher than the modulation and code level
for the code blocks in the second CBG.

In a possible example, the number of the code blocks in the first CBG is equal
to the number of the code blocks in the second CBG, and the code rate of the code
blocks in the first CBG is higher than the code rate of the code blocks in the second
CBG.

In a possible example, the number of the code blocks in the first CBG is equal
to the number of the code blocks in the second CBG, and a number of initial bits of
the code blocks in the first CBG is greater than a number of initial bits of the code
blocks in the second CBG.

In a possible example, the transmission unit represents a transmission resource
specified by the communication system. The physical resource further includes a
frequency-domain resource or a code-domain resource.

The solutions of the implementations of the disclosure are introduced mainly
from the perspective of interaction between the network elements. It can be
understood that, for implementing the above functions, the sender and the receiver
include corresponding hardware structures and/or software modules executing the

functions. Those skilled in the art may easily realize that the units and algorithm
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operations of each example described in combination with the implementations
disclosed in the disclosure may be implemented by hardware or a combination of the
hardware and computer software in the disclosure. Whether a certain function is
executed by the hardware or in a manner of driving the hardware by the computer
software depends on specific applications and design constraints of the technical
solutions. Professionals may realize the described functions for each specific
application by use of different methods, but such realizations shall fall within the
scope of the disclosure.

According to the implementations of the disclosure, functional units of the
sender and the receiver may be divided according to the abovementioned method
examples. For example, each functional unit may be divided correspondingly to each
function and two or more than two functions may also be integrated into a processing
unit. The integrated unit may be implemented in a hardware form and may also be
implemented in form of software program module. It is to be noted that division of the
units in the implementation of the disclosure is schematic and only logical function
division and another division manner may be adopted during practical implementation.

Under the condition that the integrated unit is adopted, FIG. 6 illustrates a
possible functional unit composition block diagram of a device for implementing data
mapping and transmission according to an implementation of the disclosure. The
device for implementing data mapping and transmission is applied to the sender of the
abovementioned implementations. The device 600 for implementing data mapping
and transmission includes a segmenting unit 601 and a transmitting unit 602.

The segmenting unit 601 is configured to segment data to be transmitted into
N code blocks and divide the N code blocks into at least M CBGs. Herein, a
difference between the numbers of the code blocks in any two CBGs is less than or
equal to a preset value. N and M are positive integers. N is greater than or equal to M,
and M is greater than or equal to 2.

The transmitting unit 602 is configured to map the M CBGs to at least one
transmission unit for bearing and transmission. Herein, The M CBGs at least include a
first CBG and a second CBG. The at least one transmission unit at least includes a
first physical resource corresponding to the first CBG and a second physical resource
corresponding to the second CBG. A parameter of information amount of the first

CBG and a parameter of information amount of the second CBG satisfy a preset
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condition. The first physical resource is ahead of the second physical resource in time
domain.

In a possible example, the parameter of information amount may include at
least one of: the number of the code blocks in the CBG, a modulation and code level
for the code blocks in the CBG, a code rate of the code blocks in the CBG, or a
number of initial bits in the CBG.

In a possible example, the preset condition may include that the parameter of
information amount of the first CBG is greater than the parameter of information
amount of the second CBG.

In a possible example, the number of the code blocks in the first CBG is
greater than the number of the code blocks in the second CBG.

In a possible example, the number of the code blocks in the first CBG is equal
to the number of the code blocks in the second CBG, and the modulation and code
level for the code blocks in the first CBG is higher than the modulation and code level
for the code blocks in the second CBG.

In a possible example, the number of the code blocks in the first CBG is equal
to the number of the code blocks in the second CBG, and the code rate of the code
blocks in the first CBG is higher than the code rate of the code blocks in the second
CBG.

In a possible example, the number of the code blocks in the first CBG is equal
to the number of the code blocks in the second CBG, and a number of initial bits of
the code blocks in the first CBG is greater than a number of initial bits of the code
blocks in the second CBG.

In a possible example, the transmission unit represents a transmission resource
specified by the communication system. The physical resource further includes a
frequency-domain resource or a code-domain resource.

Herein, the segmenting unit 601 may be a processor, and the transmission unit
602 may be a radio frequency chip and the like.

When the segmenting unit 601 is the processor and the transmission unit 602
is a communication interface, the device for implementing data mapping and
transmission in the implementation of the disclosure may be the sender illustrated in
FIG. 4.

Under the condition that the integrated unit is adopted, FIG. 7 illustrates a

17



10

15

20

25

30

possible functional unit composition block diagram of a device for implementing data
mapping and transmission according to an implementation of the disclosure. The
device for implementing data mapping and transmission is applied to a receiver. The
device 700 for implementing data mapping and transmission includes a receiving unit
701 and a decoding unit 702.

The receiving unit 701 is configured to receive M CBGs mapped to at least
one transmission unit. The M CBGs are obtained by dividing N code blocks. The N
code blocks are obtained by segmenting data to be transmitted. A difference between
the numbers of the code blocks in any two CBGs is less than or equal to a preset value.
The M CBGs at least include a first CBG and a second CBG. The at least one
transmission unit at least includes a first physical resource corresponding to the first
CBG and a second physical resource corresponding to the second CBG. A parameter
of information amount of the first CBG and a parameter of information amount of the
second CBG satisfy a preset condition. The first physical resource is ahead of the
second physical resource in time domain. N and M are positive integers. N is greater
than or equal to M, and M is greater than or equal to 2.

The decoding unit 702 is configured to decode each of the M CBGs after the
respective CBG is received.

In a possible example, the parameter of information amount may include at
least one of: the number of the code blocks in the CBG, a modulation and code level
for the code blocks in the CBG, a code rate of the code blocks in the CBG, or a
number of initial bits in the CBG.

In a possible example, the preset condition may include that the parameter of
information amount of the first CBG is greater than the parameter of information
amount of the second CBG.

In a possible example, the number of the code blocks in the first CBG is
greater than the number of the code blocks in the second CBG.

In a possible example, the number of the code blocks in the first CBG is equal
to the number of the code blocks in the second CBG, and the modulation and code
level for the code blocks in the first CBG is higher than the modulation and code level
for the code blocks in the second CBG.

In a possible example, the number of the code blocks in the first CBG is equal

to the number of the code blocks in the second CBG, and the code rate of the code
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blocks in the first CBG is higher than the code rate of the code blocks in the second
CBG.

In a possible example, the number of the code blocks in the first CBG is equal
to the number of the code blocks in the second CBG, and a number of initial bits of
the code blocks in the first CBG is greater than a number of initial bits of the code
blocks in the second CBG.

In a possible example, the transmission unit represents a transmission resource
specified by the communication system. The physical resource further includes a
frequency-domain resource or a code-domain resource.

Herein, the receiving unit 701 may be a communication interface, and the
decoding unit 702 may be a processor.

When the receiving unit 701 is the communication interface and the decoding
unit 702 is the processor, the device for implementing data mapping and transmission
in the implementation of the disclosure may be the receiver illustrated in FIG. 5.

An implementation of the disclosure also provides a computer storage medium,
which stores a computer program, the computer program enabling a computer to
execute any operation in the implementations of the disclosure. The computer
includes a receiver and a sender.

An implementation of the disclosure also provides a computer program
product, which includes a computer program. The computer program may be operated
to enable a computer to execute any operation in the implementations of the
disclosure. The computer includes a receiver and a sender.

The operations of the method or algorithm described in the implementations of
the disclosure may be implemented in a hardware manner, and may also be
implemented in a manner of executing, by a processor, software. A software
instruction may consist of a corresponding software module. The software module
may be stored in a random access memory (RAM), a flash memory, a read only
memory (ROM), an erasable programmable ROM (EPROM), an electrically EPROM
(EEPROM), a register, a hard disk, a mobile hard disk, a compact disc-ROM (CD-
ROM) or a storage medium in any other form well known in the art. An exemplary
storage medium is coupled to the processor, thereby enabling the processor to read
information from the storage medium and write information into the storage medium.

Of course, the storage medium may also be a component of the processor. The
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processor and the storage medium may be located in an application specific integrated
circuit (ASIC). In addition, the ASIC may be located in an access network device, a
target network device or a core network device. Of course, the processor and the
storage medium may also exist in the access network device, the target network
device or the core network device as discrete components.

Those skilled in the art may realize that, in one or more abovementioned
examples, all or part of the functions described in the implementations of the
disclosure may be realized through software, hardware or any combination thereof.
During implementation with the software, the implementations may be implemented
completely or partially in form of computer program product. The computer program
product includes one or more computer instructions. When the computer program
instruction is loaded and executed on a computer, the flows or functions according to
the implementations of the disclosure are completely or partially generated. The
computer may be a universal computer, a dedicated computer, a computer network or
another programmable device. The computer instruction may be stored in a computer
storage medium or transmitted from one computer storage medium to another
computer storage medium. For example, the computer instruction may be born and
transmitted from a website, computer, server or data center to another website,
computer, server or data center in a wired (for example, coaxial cable, optical fiber
and digital subscriber line (DSL)) or wireless (for example, infrared, wireless and
microwave) manner. The computer storage medium may be any available medium
accessible for the computer or a data storage device, such as a server and a data center,
including one or more integrated available media. The available medium may be a
magnetic medium (for example, a floppy disk, a hard disk and a magnetic tape), an
optical medium (for example, a digital video disc (DVD)), a semiconductor medium
(for example, a solid state disk (SSD)) or the like.

The abovementioned specific implementations further describe the purposes,
technical solutions and beneficial effects of the implementations of the disclosure in
detail. It is to be understood that the above is only the specific implementations of the
implementations of the disclosure and is not intended to limit the protection scope of
the implementations of the disclosure. Any modifications, equivalent replacements,
improvements and the like made on the basis of the technical solutions of the

implementations of the disclosure shall fall within the protection scope of the
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CLAIMS

1. A method for implementing data mapping and transmission, comprising:

segmenting data to be transmitted into N code blocks, and dividing the N code
blocks into at least M code block groups (CBGs), wherein a difference between
numbers of code blocks in any two CBGs is less than or equal to a preset value, N and
M are positive integers, N is greater than or equal to M, and M is greater than or equal
to 2; and

mapping the M CBGs to at least one transmission unit for bearing and
transmission,

wherein, the M CBGs at least comprise a first CBG and a second CBG, the at
least one transmission unit at least comprises a first physical resource corresponding
to the first CBG and a second physical resource corresponding to the second CBG, a
parameter of information amount of the first CBG and a parameter of information
amount of the second CBG satisfy a preset condition, and the first physical resource is

ahead of the second physical resource in time domain.

2. The method of claim 1, wherein the parameter of information amount comprises at
least one of:

a number of code blocks in a CBG,

a modulation and code level for code blocks in a CBG,

a code rate of code blocks in a CBG, or

a number of initial bits in a CBG.

3. The method of claim 1 or 2, wherein the preset condition comprises: the parameter
of information amount of the first CBG is greater than the parameter of information

amount of the second CBG.

4. The method of any one of claims 1-3, wherein a number of code blocks in the first

CBG is greater than a number of code blocks in the second CBG.

5. The method of any one of claims 1-3, wherein a number of code blocks in the first
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CBG is equal to a number of code blocks in the second CBG, and a modulation and
code level for the code blocks in the first CBG is higher than a modulation and code
level for the code blocks in the second CBG.

6. The method of any one of claims 1-3, wherein a number of code blocks in the first
CBG is equal to a number of code blocks in the second CBG, and a code rate of the
code blocks in the first CBG is higher than a code rate of the code blocks in the
second CBG.

7. The method of any one of claims 1-3, wherein a number of code blocks in the first
CBG is equal to a number of code blocks in the second CBG, and a number of initial
bits of the code blocks in the first CBG is greater than a number of initial bits of the
code blocks in the second CBG.

8. The method of any one of claims 1-7, wherein the transmission unit represents a
transmission resource specified by a communication system; and
the physical resource further comprises a frequency-domain resource or a

code-domain resource.

9. A method for implementing data mapping and transmission, comprising;:

receiving M code block groups (CBGs) mapped to at least one transmission
unit, wherein the M CBGs are obtained by dividing N code blocks, the N code blocks
are obtained by segmenting data to be transmitted, a difference between numbers of
code blocks in any two CBGs is less than or equal to a preset value, the M CBGs at
least comprise a first CBG and a second CBG, the at least one transmission unit at
least comprises a first physical resource corresponding to the first CBG and a second
physical resource corresponding to the second CBG, a parameter of information
amount of the first CBG and a parameter of information amount of the second CBG
satisfy a preset condition, the first physical resource is ahead of the second physical
resource in time domain, N and M are positive integers, N is greater than or equal to
M, and M is greater than or equal to 2; and

decoding each of the M CBGs after the respective CBG is received.
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10. The method of claim 9, wherein the parameter of information amount comprises
at least one of:

a number of code blocks in a CBG,

a modulation and code level for code blocks in a CBG,

a code rate of code blocks in a CBG, or

a number of initial bits in a CBG.

11. The method of claim 9 or 10, wherein the preset condition comprises: the
parameter of information amount of the first CBG being greater than the parameter of

information amount of the second CBG.

12. The method of any one of claims 9-11, wherein a number of code blocks in the

first CBG is greater than a number of code blocks in the second CBG.

13. The method of any one of claims 9-11, wherein a number of code blocks in the
first CBG is equal to a number of code blocks in the second CBG, and a modulation
and code level for the code blocks in the first CBG is higher than a modulation and
code level for the code blocks in the second CBG.

14. The method of any one of claims 9-11, wherein a number of code blocks in the
first CBG is equal to a number of code blocks in the second CBG, and a code rate of
the code blocks in the first CBG is higher than a code rate of the code blocks in the
second CBG.

15. The method of any one of claims 9-11, wherein a number of code blocks in the
first CBG is equal to a number of code blocks in the second CBG, and a number of
initial bits of the code blocks in the first CBG is greater than a number of initial bits of

the code blocks in the second CBG.

16. The method of any one of claims 9-11, wherein the transmission unit represents a
transmission resource specified by a communication system; and
the physical resource further comprises a frequency-domain resource or a

code-domain resource.
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17. A device for implementing data mapping and transmission, applied to a sender,
comprising a segmenting unit and a transmitting unit, wherein

the segmenting unit is configured to segment data to be transmitted into N
code blocks, and divide the N code blocks into at least M code block groups (CBGs),
wherein a difference between numbers of code blocks in any two CBGs is less than or
equal to a preset value, N and M are positive integers, N is greater than or equal to M,
and M is greater than or equal to 2; and

the transmitting unit is configured to map the M CBGs to at least one
transmission unit for bearing and transmission, wherein the M CBGs at least comprise
a first CBG and a second CBG, the at least one transmission unit at least comprises a
first physical resource corresponding to the first CBG and a second physical resource
corresponding to the second CBG, a parameter of information amount of the first
CBG and a parameter of information amount of the second CBG satisfy a preset
condition, and the first physical resource is ahead of the second physical resource in

time domain.

18. A device for implementing data mapping and transmission, applied to a receiver,
comprising a receiving unit and a decoding unit, wherein

the receiving unit is configured to receive M code block groups (CBGs)
mapped to at least one transmission unit, wherein the M CBGs is obtained by dividing
N code blocks, the N code blocks is obtained by segmenting data to be transmitted, a
difference between numbers of code blocks in any two CBGs is less than or equal to a
preset value, the M CBGs at least comprise a first CBG and a second CBG, the at
least one transmission unit at least comprises a first physical resource corresponding
to the first CBG and a second physical resource corresponding to the second CBG, a
parameter of information amount of the first CBG and a parameter of information
amount of the second CBG satisfy a preset condition, the first physical resource is
ahead of the second physical resource in time domain, N and M are positive integers,
N is greater than or equal to M, and M is greater than or equal to 2; and

the decoding unit is configured to decode each of the M CBGs after the

respective CBG is received.

25



10

19. A sender, comprising a processor, a memory, a radio frequency chip and a
program, wherein the program is stored in the memory and is configured to be
executed by the processor, and the program comprises instructions configured to

execute the method of any one of claims 1-7.

20. A receiver, comprising a processor, a memory, a communication interface and a
program, wherein the program is stored in the memory and is configured to be
executed by the processor, and the program comprises instructions configured to

execute the method of any one of claims §8-14.
21. A computer storage medium, storing a computer program, the computer program

enabling a computer to execute the method of any one of claims 1-14 and the

computer comprising a receiver and a sender.
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