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(54) DATA TRANSMISSION METHOD AND APPARATUS, SYSTEM, AND STORAGE MEDIUM

(57) A data transmission method and apparatus, a
system, and a storage medium are provided. In the meth-
od, a user plane function network element may perform
transmission through an established unicast user plane
connection, and does not need to additionally establish
a multicast user plane connection, to reduce a data trans-
mission delay, and when sending data of a first service
to an access network device, the user plane function net-
work element sends only the data that is of the first service
and that is carried in one data flow, to improve use effi-

ciency of resources on a core network side. In addition,
after receiving the data that is of the first service and that
is carried in a first QoS flow, the access network device
can send, in a multicast manner through an established
unicast channel, the data of the first service to a group
of terminals corresponding to the data of the first service,
and does not need to additionally establish a multicast
channel and switch to the multicast channel, to further
reduce a data transmission delay.
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Description

TECHNICAL FIELD

[0001] Embodiments of this application relate to communications technologies, and in particular, to a data transmission
method and apparatus, a system, and a storage medium.

BACKGROUND

[0002] A data network (data network, DN), for example, an IP multimedia service (IP multimedia service, IMS) network
or the internet, may provide a data service for a user. The data service may be a service such as a video, audio, or a picture.
[0003] Currently, in a 5th generation (5th generation, 5G) mobile communications network system, a data network
may send data to a terminal through a unicast user plane connection established between the data network and the
terminal. An existing 5G network system currently does not support a broadcast transmission mechanism. If the data
network needs to send same data to a plurality of terminals, the data network needs to send the same data to a group
of terminals through a unicast user plane connection, causing a waste of network resources. In addition, if a 4th generation
(4th generation, 4G) mobile communications broadcast transmission mechanism is considered to be integrated into the
5G network system, a specific broadcast channel further needs to be used between an access network device and a
terminal of a user. In this way, a switching procedure needs to be introduced when a unicast transmission mechanism
and a broadcast transmission mechanism are switched, resulting in an increase in a delay.

SUMMARY

[0004] Embodiments of this application provide a data transmission method and apparatus, a system, and a storage
medium, to reduce a data transmission delay, and improve use efficiency of resources on an air interface side and a
core network side.
[0005] According to a first aspect, an embodiment of this application provides a data transmission method, including:
An access network device receives data that is of a first service and that is carried in a first QoS flow, where the first
QoS flow includes a common QoS flow between the access network device and a first user plane function network
element or a QoS flow of a first terminal, and both the access network device and the first user plane function network
element are nodes in the QoS flow of the first terminal. The access network device sends, in a multicast manner, the
data of the first service to a group of terminals corresponding to the data of the first service, where the group of terminals
includes the first terminal.
[0006] In this embodiment of this application, the user plane function network element may perform transmission
through an established unicast user plane connection, and does not need to additionally establish a multicast user plane
connection, to reduce a data transmission delay, and when sending the data of the first service to the access network
device, the user plane function network element sends only the data that is of the first service and that is carried in one
data flow, to improve use efficiency of resources on a core network side. In addition, after receiving the data that is of
the first service and that is in the first QoS flow, the access network device can send, in a multicast manner through an
established unicast channel, the data of the first service to the group of terminals corresponding to the data of the first
service, and does not need to additionally establish a multicast channel and switch to the multicast channel, to further
reduce a data transmission delay.
[0007] In a possible design, the method further includes: The access network device receives the data that is of the
first service and that is carried in a second QoS flow, where the second QoS flow includes a common QoS flow between
the access network device and a second user plane function network element or a QoS flow of a second terminal, and
both the access network device and the second user plane function network element are nodes in the QoS flow of the
second terminal.
[0008] The group of terminals corresponding to the data of the first service includes: a first group of terminals corre-
sponding to the first QoS flow; or a second group of terminals corresponding to the second QoS flow; or a set of the first
group of terminals and the second group of terminals.
[0009] In a possible design, that the access network device sends, in a multicast manner, the data of the first service
to a group of terminals corresponding to the data of the first service includes: The access network device sends, to the
group of terminals in a multicast manner, the data that is of the first service and that is carried in the first QoS flow or
the second QoS flow.
[0010] In this design, when receiving the data that is of the first service and that is carried in the first QoS flow from
the first user plane function network element and the data that is of the first service and that is carried in the second
QoS flow from the second user plane function network element, the access network device may send the data of the
first service to the group of terminals corresponding to the data of the first service, where the group of terminals may be
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the first group of terminals corresponding to the first QoS flow, the second group of terminals corresponding to the
second QoS flow, or the set of the first group of terminals and the second group of terminals. Further, in this embodiment
of this application, the access network device may send, to the group of terminals, the data that is of the first service
and that is carried in the first QoS flow or the second QoS flow, and perform optimized transmission on the data, to
improve use efficiency of resources on an air interface side.
[0011] In a possible design, the method further includes: The access network device receives a first correspondence.
[0012] The first correspondence includes: a correspondence between the first QoS flow and the group of terminals;
or a correspondence between the first QoS flow and any terminal in the group of terminals; or a correspondence between
the first QoS flow and any terminal other than the first terminal in the group of terminals; or a correspondence between
the data of the first service and any terminal in the group of terminals.
[0013] In a possible design, the first correspondence further includes a correspondence between the first QoS flow
and content of the data carried in the first QoS flow.
[0014] In this design, the access network device may determine, based on the first correspondence, that data of a
multicast service (the first service) corresponds to a group of terminals, so that the access network device can send the
data of the first service to the group of terminals in a multicast manner through an established unicast channel, to reduce
a data transmission delay.
[0015] In a possible design, that the access network device receives a first correspondence includes: The access
network device receives the first correspondence from a session management function network element.
[0016] In a possible design, the correspondence between the first QoS flow and the group of terminals includes a
correspondence between identification information of the first QoS flow and identification information and/or tunnel
information of a QoS flow of each terminal in the group of terminals; the correspondence between the first QoS flow and
the any terminal in the group of terminals includes a correspondence between the identification information of the first
QoS flow and identification information and/or tunnel information of a QoS flow of the any terminal in the group of
terminals; the correspondence between the first QoS flow and the any terminal other than the first terminal in the group
of terminals includes a correspondence between the identification information of the first QoS flow and identification
information and/or tunnel information of a QoS flow of the any terminal other than the first terminal in the group of
terminals; and the correspondence between the data of the first service and the any terminal in the group of terminals
includes a correspondence between index information of the data of the first service and identification information and/or
tunnel information of a QoS flow of the any terminal in the group of terminals.
[0017] According to a second aspect, an embodiment of this application provides a data transmission method, including:
A user plane function network element receives at least one data flow of a first service, where the first service is a
multicast service. The user plane function network element sends, to an access network device by using a first QoS
flow, data that is of the first service and that is carried in any one of the at least one data flow, where the first QoS flow
includes a common QoS flow between the access network device and the user plane function network element or a
QoS flow of a first terminal, and both the access network device and the user plane function network element are nodes
in the QoS flow of the first terminal.
[0018] In a possible design, the method further includes: The user plane function network element receives first
indication information from a session management function network element, where the first indication information
indicates the first QoS flow used to carry the data of the first service.
[0019] In a possible design, the first indication information includes a filtering rule of a group of terminals or a first
correspondence, where the group of terminals includes the first terminal.
[0020] The first correspondence includes: a correspondence between the first QoS flow and the group of terminals;
or a correspondence between the first QoS flow and any terminal in the group of terminals; or a correspondence between
the first QoS flow and any terminal other than the first terminal in the group of terminals; or a correspondence between
the data of the first service and any terminal in the group of terminals.
[0021] In a possible design, the first correspondence further includes a correspondence between the first QoS flow
and content of the data carried in the first QoS flow.
[0022] In a possible design, the correspondence between the first QoS flow and the group of terminals includes a
correspondence between identification information of the first QoS flow and identification information and/or tunnel
information of a QoS flow of each terminal in the group of terminals; the correspondence between the first QoS flow and
the any terminal in the group of terminals includes a correspondence between the identification information of the first
QoS flow and identification information and/or tunnel information of a QoS flow of the any terminal in the group of
terminals; the correspondence between the first QoS flow and the any terminal other than the first terminal in the group
of terminals includes a correspondence between the identification information of the first QoS flow and identification
information and/or tunnel information of a QoS flow of the any terminal other than the first terminal in the group of
terminals; and the correspondence between the data of the first service and the any terminal in the group of terminals
includes a correspondence between index information of the data of the first service and identification information and/or
tunnel information of a QoS flow of the any terminal in the group of terminals.
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[0023] In a possible design, before the user plane function network element receives the at least one data flow of the
first service, the method further includes: The user plane function network element receives a QoS flow establishment
request from the session management function network element, and establishes the first QoS flow, where the QoS
flow establishment request indicates to establish the first QoS flow.
[0024] For beneficial effects of the data transmission method provided in the second aspect and the possible designs,
refer to the beneficial effects brought by the first aspect and the possible designs. Details are not described herein.
[0025] According to a third aspect, an embodiment of this application provides a data transmission method, including:
A session management function network element sends first indication information to a first user plane function network
element, where the first indication information indicates a first QoS flow used to carry data of a first service; and the first
QoS flow includes a common QoS flow between an access network device and the first user plane function network
element or a QoS flow of a first terminal, both the access network device and the first user plane function network element
are nodes in the QoS flow of the first terminal, and the first service is a multicast service.
[0026] In a possible design, the method further includes: The session management function network element sends
second indication information to a second user plane function network element, where the second indication information
indicates a second QoS flow used to carry the data of the first service, the second QoS flow includes a common QoS
flow between the access network device and the second user plane function network element or a QoS flow of a second
terminal, and both the access network device and the second user plane function network element are nodes in the
QoS flow of the second terminal.
[0027] In a possible design, the first indication information includes a filtering rule of a group of terminals or a first
correspondence, where the group of terminals includes the first terminal.
[0028] The first correspondence includes: a correspondence between the first QoS flow and the group of terminals;
or a correspondence between the first QoS flow and any terminal in the group of terminals; or a correspondence between
the first QoS flow and any terminal other than the first terminal in the group of terminals; or a correspondence between
the data of the first service and any terminal in the group of terminals.
[0029] In a possible design, the first correspondence further includes a correspondence between the first QoS flow
and content of the data carried in the first QoS flow.
[0030] In a possible design, the method further includes: The session management function network element sends
a session management message to the access network device, where the session management message includes the
first correspondence.
[0031] In a possible design, the correspondence between the first QoS flow and the group of terminals includes a
correspondence between identification information of the first QoS flow and identification information and/or tunnel
information of a QoS flow of each terminal in the group of terminals; the correspondence between the first QoS flow and
the any terminal in the group of terminals includes a correspondence between the identification information of the first
QoS flow and identification information and/or tunnel information of a QoS flow of the any terminal in the group of
terminals; the correspondence between the first QoS flow and the any terminal other than the first terminal in the group
of terminals includes a correspondence between the identification information of the first QoS flow and identification
information and/or tunnel information of a QoS flow of the any terminal other than the first terminal in the group of
terminals; and the correspondence between the data of the first service and the any terminal in the group of terminals
includes a correspondence between index information of the data of the first service and identification information and/or
tunnel information of a QoS flow of the any terminal in the group of terminals.
[0032] In a possible design, when the correspondence between the data of the first service and the any terminal in
the group of terminals includes the correspondence between the index information of the data of the first service and
the identification information and/or tunnel information of the QoS flow of the any terminal in the group of terminals, the
method further includes: The session management function network element obtains the index information from a server
of the first service. Alternatively, the session management function network element obtains the index information from
the group of terminals. Alternatively, the session management function network element generates the index information.
[0033] In a possible design, the method further includes: The session management function network element receives
a QoS flow establishment request from the first terminal or the server of the first service, and generates the first corre-
spondence, where the QoS flow establishment request indicates to establish the first QoS flow.
[0034] For beneficial effects of the data transmission method provided in the third aspect and the possible designs,
refer to the beneficial effects brought by the first aspect and the possible designs. Details are not described herein.
[0035] According to a fourth aspect, an embodiment of this application provides a data transmission apparatus. The
data transmission apparatus is an access network device, and the data transmission apparatus includes a sending
module and a receiving module. The sending module is configured to perform the sending action of the access network
device in the first aspect and the possible designs, and the receiving module is configured to perform the receiving action
of the access network device in the first aspect and the possible designs.
[0036] According to a fifth aspect, an embodiment of this application provides a data transmission apparatus. The
data transmission apparatus is a user plane function network element. The data transmission apparatus includes a
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sending module and a receiving module. The sending module is configured to perform the sending action of the user
plane function network element in the second aspect and the possible designs, and the receiving module is configured
to perform the receiving action of the user plane function network element in the second aspect and the possible designs.
[0037] According to a sixth aspect, an embodiment of this application provides a data transmission apparatus. The
apparatus is a session management function network element. The data transmission apparatus includes a sending
module and a receiving module. The sending module is configured to perform the sending action of the session man-
agement function network element in the third aspect and the possible designs, and the receiving module is configured
to perform the receiving action of the session management function network element in the third aspect and the possible
designs.
[0038] For beneficial effects of the data transmission apparatus provided in the fourth aspect, the fifth aspect, the sixth
aspect, and the possible designs, refer to the beneficial effects brought by the first aspect, the second aspect, the third
aspect, and the possible designs. Details are not described herein.
[0039] According to a seventh aspect, an embodiment of this application provides a data transmission apparatus. The
apparatus may be the access network device in the fourth aspect, the user plane function network element in the fifth
aspect, or the session management function network element in the sixth aspect. The data transmission apparatus
includes a processor, a memory, a receiver, and a transmitter. Both the receiver and the transmitter are coupled to the
processor, the processor controls the receiver to perform the receiving actions in the first aspect, the second aspect,
and the third aspect, and the processor controls the transmitter to perform the sending actions in the first aspect, the
second aspect, and the third aspect. The memory is configured to store computer executable program code, where the
program code includes instructions. When the processor executes the instructions, the instructions enable the data
transmission apparatus to perform the data transmission method provided in the first aspect or the possible designs of
the first aspect.
[0040] According to an eighth aspect, an embodiment of this application provides a data transmission system, including,
for example, an access network device, a user plane function network element, and a session management function
network element. The access network device is configured to perform the method in the first aspect and the possible
designs, the user plane function network element is configured to perform the method in the second aspect and the
possible designs, and the session management function network element is configured to perform the method in the
third aspect and the possible designs.
[0041] According to a ninth aspect, an embodiment of this application provides a computer-readable storage medium.
The computer-readable storage medium stores instructions, and when the instructions are run on a computer, the
computer is enabled to perform the methods in the possible designs of the first aspect, the second aspect, and the third
aspect.
[0042] According to the data transmission method and apparatus, the system, and the storage medium provided in
the embodiments of this application, the user plane function network element may perform transmission through an
established unicast user plane connection, and does not need to additionally establish a multicast user plane connection,
to reduce a data transmission delay, and when sending the data of the first service to the access network device, the
user plane function network element sends only the data that is of the first service and that is carried in one data flow,
to improve use efficiency of resources on a core network side. In addition, after receiving the data that is of the first
service and that is in the first QoS flow, the access network device can send, in a multicast manner through an established
unicast channel, the data of the first service to the group of terminals corresponding to the data of the first service, and
does not need to additionally establish a multicast channel and switch to the multicast channel, to further reduce a data
transmission delay.

BRIEF DESCRIPTION OF DRAWINGS

[0043]

FIG. 1 is a schematic diagram of a network architecture according to an embodiment of this application;
FIG. 2 is a diagram of a QoS flow mapping rule and a transmission procedure in a unicast transmission mechanism;
FIG. 3A is a schematic diagram of transmitting data by using a unicast transmission mechanism in the conventional
technology;
FIG. 3B is a schematic diagram of transmitting data of a broadcast service by using a broadcast transmission
mechanism in the conventional technology;
FIG. 4 shows a broadcast/multicast transmission mechanism in an existing 4G system;
FIG. 5 is a schematic flowchart of an embodiment of a data transmission method according to an embodiment of
this application;
FIG. 6A is a schematic diagram 1 of a scenario of a data transmission method according to an embodiment of this
application;
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FIG. 7A is a schematic diagram 2 of a scenario of a data transmission method according to an embodiment of this
application;
FIG. 6B is a schematic diagram 3 of a scenario of a data transmission method according to an embodiment of this
application;
FIG. 7B is a schematic diagram 4 of a scenario of a data transmission method according to an embodiment of this
application;
FIG. 8 is a schematic flowchart of another embodiment of a data transmission method according to an embodiment
of this application;
FIG. 9 is a schematic flowchart of another embodiment of a data transmission method according to an embodiment
of this application;
FIG. 10A and FIG. 10B each are a schematic flowchart of another embodiment of a data transmission method
according to an embodiment of this application;
FIG. 11 is a schematic flowchart of another embodiment of a data transmission method according to an embodiment
of this application;
FIG. 12 is a schematic flowchart of another embodiment of a data transmission method according to an embodiment
of this application;
FIG. 13 is a schematic diagram 3 of a scenario of a data transmission method according to an embodiment of this
application;
FIG. 14 is a schematic diagram 4 of a scenario of a data transmission method according to an embodiment of this
application;
FIG. 15 is a schematic flowchart of another embodiment of a data transmission method according to an embodiment
of this application;
FIG. 16 is a schematic diagram of a structure of a data transmission apparatus according to an embodiment of this
application;
FIG. 17 is a schematic diagram of a structure of another data transmission apparatus according to an embodiment
of this application;
FIG. 18 is a schematic diagram of a structure of another data transmission apparatus according to an embodiment
of this application;
FIG. 19 is a schematic diagram of a structure of another data transmission apparatus according to an embodiment
of this application; and
FIG. 20 is a schematic diagram of a structure of a data transmission system according to an embodiment of this
application.

DESCRIPTION OF EMBODIMENTS

[0044] The following describes a network architecture in the embodiments of this application, to better understand a
data transmission method provided in the embodiments of this application. FIG. 1 is a schematic diagram of a network
architecture according to an embodiment of this application. As shown in FIG. 1, a 5G network architecture released by
a 3GPP standard group includes a terminal (user equipment, UE), an access network (including a radio access network
(RAN) or an access network (AN)) that supports a 3GPP technology, a user plane function (user plane function, UPF)
network element, an access and mobility management function (access and mobility management function, AMF) network
element, a session management function (session management function, SMF) network element, a policy control function
(policy control function, PCF) network element, a unified data management (unified data management, UDM) network
element, an application function (application function, AF) network element, and a data network (data network, DN). A
person skilled in the art may understand that the 5G network architecture shown in FIG. 1 constitutes no limitation on
the 5G network architecture. In a specific implementation, the 5G network architecture may include more or fewer network
elements than those shown in the figure, combine some network elements, or the like. It should be understood that the
AN or the RAN is represented by a (R)AN in FIG. 1. An example in which an access network is the AN is used for
description in the accompanying drawings in the embodiments of this application.
[0045] An access network device is a network element on an access network side. The AMF network element, the
SMF network element, the UPF network element, the PCF network element, and the UDM network element are network
elements in a 3GPP core network (core network elements for short). The UPF network element may be referred to as
a user plane function network element, and is mainly responsible for transmitting user data. Another network element
may be referred to as a control plane function network element, and is mainly responsible for authentication, authorization,
registration management, session management, mobility management, policy control, and the like, to ensure reliable
and stable transmission of the user data.
[0046] The terminal may be user equipment (user equipment, UE), a handheld terminal, a notebook computer, a
subscriber unit (subscriber unit), a cellular phone (cellular phone), a smartphone (smartphone), a wireless data card, a
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personal digital assistant (personal digital assistant, PDA) computer, a tablet computer, a wireless modem (modem), a
handheld (handheld) device, a laptop computer (laptop computer), a cordless phone (cordless phone) or a wireless local
loop (wireless local loop, WLL) station, a machine type communication (machine type communication, MTC) terminal,
a handheld device having a wireless communication function, a computing device, a processing device connected to a
wireless modem, an unmanned aerial vehicle, a vehicle-mounted device, a wearable device, a terminal in the internet
of things, a virtual reality device, a terminal device in a future 5G network, a terminal in a future evolved public land
mobile network (public land mobile network, PLMN), or the like.
[0047] The foregoing access network device that supports the 3GPP technology is an access device that is in the
network architecture and that is accessed by the terminal in a wireless manner, and is mainly responsible for radio
resource management on an air interface side, quality of service (quality of service, QoS) management, data compression
and encryption, and the like. For example, the access network device is a base station NodeB, an evolved NodeB
eNodeB, a base station in a 5G mobile communications system or a new radio (new radio, NR) communications system,
or a base station in a future mobile communications system.
[0048] The AMF network element may be configured to manage access of the terminal to the core network, for example,
location update of the terminal, network registration, access control, mobility management of the terminal, and attachment
and detachment of the terminal. When providing a service for a session of the terminal, the AMF network element may
further provide a control plane storage resource for the session, to store a session identifier, an SMF network element
identifier associated with the session identifier, and the like.
[0049] The SMF network element may be configured to: select a user plane function network element for the terminal,
redirect the user plane function network element for the terminal, allocate an internet protocol (internet protocol, IP)
address to the terminal, establish a bearer (also referred to as a session) between the terminal and the UPF network
element, and perform modification, release, and QoS control on a session. The bearer between the terminal and the
UPF network element may include a user plane connection between the UPF network element and the access network
device, and a channel established between the access network device and the terminal. The user plane connection is
a quality of service (quality of service, QoS) flow (flow) for transmitting data that may be established between the UPF
network element and the access network device.
[0050] The UPF network element may be configured to: forward and receive data of the terminal. For example, the
UPF network element may receive data of a service from a data network, and transmit the data of the service to the
terminal by using the access network device. Alternatively, the UPF network element may receive user data from the
terminal by using the access network device, and forward the user data to a data network. A transmission resource
allocated and scheduled by the UPF network element to the terminal is managed and controlled by the SMF network
element. It should be understood that the following UPF network element is briefly referred to as a UPF.
[0051] The PCF network element is configured to provide a policy, such as a QoS policy or a slice selection policy,
for the AMF network element and the SMF network element.
[0052] The UDM network element is configured to store user data such as subscription information and authentica-
tion/authorization information.
[0053] The AF network element is configured to: interact with a 3GPP core network element to support routing of data
transmission at an application layer, obtain a network exposure function, and interact with the PCF network element to
perform policy control and the like.
[0054] The DN, for example, an IP multimedia service (IP multimedia service, IMS) network or the internet, may provide
a data service for a user. The DN may include a plurality of application servers (application servers, ASs) to provide
different application services, and the AS may implement a function of the AF. It should be understood that, for functions
of a network slice selection function (network slice selection function, NSSF) network element and an authentication
server function (authentication server function, AUSF) network element that are shown in FIG. 1, refer to related de-
scriptions in the conventional technology.
[0055] The QoS flow is a finest granularity of QoS differentiation in a protocol data unit (protocol data unit, PDU)
session. In a 5G network system, the QoS flow is controlled by the SMF. The QoS flow may be pre-configured, or may
be established in a PDU session establishment procedure (refer to Section 4.3.2 in TS 23.502) or a PDU session
modification procedure (refer to Section 4.3.3.1 in TS 23.502). Same forwarding processing (for example, a scheduling
policy, a queue management policy, a rate shaping policy, or RLC configuration) is performed on data (including service
data from the application server and/or user data from the terminal) mapped to a same QoS flow.
[0056] Identification information of the QoS flow may be a QoS flow identifier (quality of service identifier, QFI). The
QFI is used to uniquely identify the QoS flow, and the QFI is unique in a PDU session of the terminal. For example, one
PDU session may have a plurality of (a maximum of 64) QoS flows, but QFIs of all the QoS flows are different (a value
range is 0 to 63). The QFI may be carried in an encapsulation header of a path N3 and/or a path N9.
[0057] The QoS flow has the following characteristics: The SMF network element sends a QoS profile (QoS Profile)
to the access network device through a path N2 by using the AMF network element, or the QoS profile may be pre-
configured in the access network device. The QoS flow has one or more QoS rules (QoS Rules). The QoS rules or QoS
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parameters (refer to TS 24.501) associated with the QoS rules may be sent by the SMF network element to the terminal
through a path N1 by using the AMF network element, or the QoS rules are derived by the terminal through application
reflective QoS control. Further, the SMF network element may provide one or more uplink and downlink packet detection
rules (packet detection rules, PDRs) for the UPF network element.
[0058] FIG. 2 is a diagram of a QoS flow mapping rule and a transmission procedure in a unicast transmission mech-
anism. As shown in FIG. 2, the following briefly describes the QoS flow mapping rule and the transmission procedure
by using an example in which an application server transmits service data to a terminal. In a PDU session, a UPF network
element receives service data (for example, the service data is encapsulated in a data packet) from the application
server, and the UPF network element may map the data packet to a corresponding QoS flow according to the QoS flow
mapping rule. The UPF network element maps, by using the QoS flow, data packets carrying same QoS data to a same
QoS flow, and sends the data packets to an access network device. After receiving the data packet carried in the QoS
flow, the access network device may map the received data packet to a corresponding AN resource (for example, a
data radio bearer (data radio bearer, DRB)) according to a preset resource mapping rule. The access network device
sends the data packet to the terminal through the corresponding AN resource. Similarly, when sending user data to the
application server, the terminal may also send the user data in a similar manner.
[0059] A type of a service of the data carried in the QoS flow may be a unicast service, a multicast service, a broadcast
service, or the like. Correspondingly, the service data sent by the application server to the terminal is data of the unicast
service, data of the multicast service, data of the broadcast service, or the like. The multicast service may be, for example,
a service such as a live audio and video service (for example, a concert, a sports event, or a game), a group communication
service, a vehicle-to-everything (vehicle-to-everything, V2X) service, or an internet of things (internet of things, IOT)
service. It should be understood that a broadcast service described below may be replaced with the multicast service.
[0060] FIG. 3A is a schematic diagram of transmitting data by using a unicast transmission mechanism in the con-
ventional technology. As shown in FIG. 3A, a unicast QoS flow established between UE and a UPF includes a unicast
user plane connection (or may be referred to as a unicast N3 user plane connection) established between the UPF and
an AN, and a DRB (or a unicast channel) established between the AN and the UE that receives data of a unicast service.
For example, FIG. 3A shows that the UPF receives data that is of each of UE 1, UE 2, and UE 3 and that is sent by an
AS through a data flow (IP flow) corresponding to each of the UE 1, the UE 2, and the UE 3. The UPF sends data of a
unicast service to the UE 1 through a unicast QoS corresponding to the UE 1. Similarly, the UPF sends data of a unicast
service to the UE 2 through a unicast QoS flow corresponding to the UE 2, and the UPF sends data of a unicast service
to the UE 3 through a unicast QoS flow corresponding to the UE 3.
[0061] For a broadcast service, the application server needs to transmit same data to all terminals that request data
of the service. FIG. 3B is a schematic diagram of transmitting data of a broadcast service by using a broadcast transmission
mechanism in the conventional technology. As shown in FIG. 3B, when an AS sends the data of the broadcast service
to a plurality of terminals, a broadcast QoS flow needs to be established between a UPF and a group of terminals, and
includes a broadcast user plane connection established between the UPF and an AN, and a broadcast channel estab-
lished between the AN and the UE that receives the data of the broadcast service. For example, data received by UE
1, UE 2, and UE 3 is the same. The AS sends the data of the broadcast service to the UE 1, the UE 2, and the UE 3
through the established broadcast QoS flow.
[0062] FIG. 4 shows a broadcast/multicast transmission mechanism in an existing 4G system. When an external server
(also referred to as a content provider (content provider, CP)) or a group communication service application server
(group communication service application server, GCS AS) needs to send data of a broadcast service, the external
server requests a broadcast/multicast service center (broadcast/multicast service center, BM-SC) network element to
activate a broadcast bearer. Then, the BM-SC triggers a broadcast session establishment or modification procedure,
and establishes a broadcast bearer including the BM-SC to a multimedia broadcast multicast service gateway (multimedia
broadcast multicast service gateway, MBMS GW) to an evolved universal terrestrial radio access network (evolved
universal terrestrial radio access network, E-UTRAN) and an air interface broadcast channel. When the external server
sends the data of the broadcast service, the external server sends the data of the broadcast service to the BM-SC. In
this case, the data of the broadcast service is carried over the broadcast bearer and sent to a group of terminals (for
example, UE 1, UE 2, and UE 3) corresponding to the data of the broadcast service. For functions of a mobility man-
agement entity (mobility management entity, MME) and a packet data network gateway (packet data network gateway,
PDN-GW) shown in FIG. 2, refer to related descriptions in the conventional technology.
[0063] An existing 5G network system supports only a unicast transmission manner, but does not support a broadcast
transmission manner. To transmit the data of the broadcast service between the application server and the terminal, in
an existing 4G broadcast transmission manner, a broadcast QoS flow needs to be established in the UPF for a group
of terminals or an area in the 5G system, and includes a broadcast user plane connection established between the UPF
and the access network device, and a broadcast channel established between the access network device and the
terminal that receives the data of the broadcast service. The broadcast channel is reserved based on a resource. Once
an air interface resource on the broadcast channel is allocated, the air interface resource on the broadcast channel
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cannot be allocated to another unicast air interface for use even if there is no data transmission. In addition, when the
service data received by the terminal is switched between unicast transmission and broadcast transmission, a new
signaling switching procedure is introduced, resulting in a long data transmission delay.
[0064] In addition, the terminal that requests the data of the broadcast service further needs to support protocol stacks
dedicated to the broadcast transmission manner, and the protocol stacks may be implemented on a chip. UE that supports
unicast transmission in the conventional technology may not support the broadcast transmission manner. In this case,
the terminal cannot receive the service data transmitted through broadcast. A broadcast transmission mechanism in the
conventional technology increases costs of the terminal. This leads to low transmission efficiency.
[0065] To resolve the foregoing problem, an embodiment of this application provides a data transmission method, to
efficiently transmit the data of the broadcast service by reusing and extending a unicast transmission mechanism in the
5G network system, so as to avoid a signaling procedure for establishing a broadcast channel and implementing broadcast
transmission. This reduces a data transmission delay, and improves use efficiency of resources on an air interface side
and a core network side. It should be understood that, the following embodiments describe data transmission methods
in the embodiments of this application by using a multicast service as an example. Multicast in the following embodiments
may be replaced with broadcast.
[0066] Based on the network architecture shown in FIG. 1, the following describes in detail the method in the embod-
iments of this application from a perspective of interaction between an application server, a user plane function network
element, an access network device, and a terminal. The following several embodiments may be combined with each
other, and a same or similar concept or process may not be described again in some embodiments.
[0067] FIG. 5 is a schematic flowchart of an embodiment of a data transmission method according to an embodiment
of this application. As shown in FIG. 5, the data transmission method includes the following steps.
[0068] S501: An application server sends at least one data flow of a first service to a user plane function network element.
[0069] The first service may be a multicast service. There may be one or more user plane function network elements.
This is not limited.
[0070] Correspondingly, the user plane function network element receives the at least one data flow of the first service.
[0071] The data flow of the first service may include data of the first service.
[0072] S502: The user plane function network element sends the data that is of the first service and that is in any one
of the at least one data flow to an access network device by using a first QoS flow.
[0073] S503: The access network device sends, in a multicast manner, the data of the first service to a group of
terminals corresponding to the data of the first service, where the group of terminals includes a first terminal.
[0074] In S501, correspondingly, the user plane function network element receives the at least one data flow of the
first service from the application server.
[0075] It should be noted that the first QoS flow in the embodiments of this application may include a common QoS
flow between the access network device and the user plane function network element or a QoS flow of the first terminal,
and both the access network device and the user plane function network element are nodes in the QoS flow of the first
terminal. It should be understood that the QoS flow of the first terminal includes an N3 connection part between the user
plane function network element and the access network device, and a data radio bearer DRB part between the access
network device and the terminal device. The first QoS flow may be one QoS flow. The first terminal is one terminal in
the group of terminals mentioned in step S503.
[0076] It should be understood that the first QoS flow in this embodiment of this application and the following embod-
iments may refer to the N3 connection part between the user plane function network element and the access network
device shown in FIG. 1.
[0077] In this embodiment of this application, the first service is the multicast service. It should be understood that the
first service in this embodiment of this application may be replaced with the multicast service. The multicast service is
used for description in the following embodiments.
[0078] When data requested by a plurality of terminals from the application server is the data of the first service,
because the data requested by the plurality of terminals is the same, the application server may send the at least one
data flow (IP flow) of the first service to the user plane function network element. Each of the at least one data flow is
used to carry the data of the first service. It should be understood that the first service may be a service such as a live
audio and video service (a concert, a sports event, or a game), a group communication service, a vehicle-to-everything
(vehicle-to-everything, V2X) service, or an internet of things (internet of things, IOT) service. The data flow may also be
represented as a service data flow (service data flow, SDF) or a data packet flow (packet flow).
[0079] The data of the first service in this embodiment of this application may include application layer data (Payload)
of the first service, but does not include a transport layer packet header used to transmit the application layer data.
Alternatively, when multicast communication is performed between the first service and a client of the first service (that
is, multicast communication is performed at an application layer), the data of the first service may include application
layer data of the first service and a transport layer packet header used to transmit the application layer data. A transport
layer includes a communications protocol layer below the application layer, and may be a transmission control protocol
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(transmission control protocol, TCP)/user datagram protocol (user datagram protocol, UDP) layer, and/or an IP layer.
[0080] In a possible implementation of step S501, the application server may send, to the user plane function network
element, the data that is of the first service and that is requested by each terminal. To be specific, the application server
sends a plurality of data flows of the first service to the user plane function network element, where the plurality of data
flows are in a one-to-one correspondence with terminals that request the data of the first service. Each data flow carries
the data of the first service, and a quantity of data flows may be the same as a quantity of terminals that request the
data of the first service. In this scenario, optionally, the application server may use a unicast IP address of the terminal
as a destination IP (destination IP) address for transmitting the data of the first service, and the application server sends,
to the user plane function network element by using an IP routing mechanism, a data packet in which the data of the
first service is encapsulated. For example, a destination IP address of the data packet corresponding to the data that is
of the first service and that is in the data flow sent by the application server to UE 1 is a unicast IP address of the UE 1.
Optionally, the application server may further use a multicast address as a destination IP address for transmitting the
data of the first service, and the application server sends, to the user plane function network element through a tunnel
or in an IP-in-IP transmission manner, a data packet in which the data of the first service is encapsulated. In this case,
an outer destination IP address of the data packet is an IP address of a UPF, and an inner destination IP address of the
data packet is a multicast IP address. For example, the inner destination IP address of the data packet corresponding
to the data that is of the first service and that is in the data flow sent by the application server to the UE 1 is the multicast
IP address, and the outer destination IP address of the data packet is the IP address of the UPF. Optionally, the application
server may further use a multicast address as a destination IP address for transmitting the data of the first service, and
the application server sends, to the user plane function network element through a tunnel or in an IP-in-IP transmission
manner, a data packet in which the data of the first service is encapsulated. In this case, an outer destination IP address
of the data packet is an IP address of a terminal. For example, an inner destination IP address of the data packet
corresponding to the data that is of the first service and that is in the data flow sent by the application server to the UE
1 is a multicast IP address, and the outer destination IP address of the data packet is the IP address of the UE 1. When
the application server sends, to the user plane function network element through the tunnel, the data packet in which
the data of the first service is encapsulated, a peer address of the tunnel is a tunnel identifier of the user plane function
network element.
[0081] In another possible implementation of step S501, because the data requested by the plurality of terminals is
the data of the first service, the application server may send one data flow of the first service to the user plane function
network element. Optionally, the application server sets, to a first multicast IP address, the destination IP address that
is of the data packet and that is used to transmit the data of the first service, and the application server may send the
data of the first service to the user plane function network element in an IP multicast manner. In this case, the UPF may
also join the multicast address to receive the data of the first service. The first multicast address indicates that a plurality
of terminals receive the data of the first service at the multicast address. The first multicast address may be a multicast
address negotiated by the application server and the terminal, or a multicast address determined by the application
server to be configured on the terminal. Optionally, the application server may further send one data flow of the first
service to the UPF through a tunnel or in an IP-in-IP transmission manner. To be specific, an inner IP address of a data
packet corresponding to the data flow is a first multicast address that is of the data packet and that is used to transmit
the data of the first service, and an outer IP address is a unicast address of the UPF or a second multicast address that
is of the data packet and that is used by the UPF to receive the data of the first service. When the application server
sends, to the user plane function network element through the tunnel, the data packet in which the data of the first service
is encapsulated, a peer address of the tunnel is a tunnel identifier of the user plane function network element. A manner
in which the application server sends the data of the first service to the user plane function network element is not limited
in this embodiment of this application.
[0082] Corresponding to S502, the access network device receives the data that is of the first service and that is
carried in the first QoS flow.
[0083] It may be understood that, when the data requested by the plurality of terminals from the application server is
the data of the first service, each of the plurality of terminals may establish an independent QoS flow (which may be
understood as a unicast QoS flow between the terminal and the first service) that is of the terminal and that is used to
carry the data of the first service. N3 connection parts between user plane function network elements and access network
devices that correspond to QoS flows are also independent of each other. It should be understood that, for a specific
process of establishing the QoS flow, refer to related descriptions in the conventional technology. It should be understood
that the QoS flow that corresponds to the plurality of terminals and that is used to carry the data of the first service is a
QoS flow that corresponds to each of the plurality of terminals and that is used to carry the data of the first service.
[0084] In this embodiment of this application, the user plane function network element may send the data that is of
the first service and that is in any one of the at least one data flow to the access network device by using the first QoS
flow, to improve use efficiency of resources on a core network side.
[0085] In an example of step S502, when the user plane function network element sends the data of the first service,
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assuming that the user plane function network element receives at least two data flows from the application server, the
user plane function network element sends the data that is of the first service and that is in any one of the at least two
data flows to the access network device only by using the first QoS flow.
[0086] S503 may be replaced as follows: The access network device sends, in a multicast manner, the data of the
first service to the plurality of terminals that request the data of the first service. It should be understood that, in this
embodiment of this application, descriptions are provided from a perspective of interaction between the access network
device and a user plane function network element (for example, a first user plane function network element). Corre-
spondingly, the first QoS flow received by the access network device is a common QoS flow between the access network
device and the first user plane function network element or a QoS flow of a first terminal. It should be understood that,
in this embodiment of this application, the group of terminals corresponding to the data of the first service may be a
plurality of terminals that are served by the first user plane function network element (provides a transmission service
for a corresponding group of terminals) and that request the data of the first service. A person skilled in the art may
understand that the first user plane function network element serving the group of terminals may be predetermined by
a session management function network element.
[0087] The access network device may send, in a multicast manner through a unicast channel pre-established between
the access network device and the terminal, the data of the first service to the corresponding group of terminals that
request the data of the first service. The multicast manner may be specifically understood as a multicast scheduling
manner. The access network device uses the multicast scheduling manner for an air interface resource.
[0088] In a possible implementation of step S503, the access network device may send a group radio network temporary
identifier (group radio network temporary identifier, G-RNTI) of the group of terminals to the terminal through a unicast
channel corresponding to each terminal in the group of terminals, where the G-RNTI of the group of terminals may be
used to schedule the data of the first service to the group of terminal devices. Optionally, the G-RNTI of the group of
terminals may be carried in a radio resource control (radio resource control, RRC) message.
[0089] In this embodiment of this application, the access network device schedules the data of the first service to the
group of terminals by using the G-RNTI.
[0090] According to the data transmission method provided in this embodiment of this application, the user plane
function network element may transmit the data of the multicast service through an established unicast user plane
connection, for example, the QoS flow of the terminal or the common QoS flow, and does not need to additionally
establish a multicast (broadcast in the conventional technology) user plane connection, to reduce a data transmission
delay, and when sending the data of the first service to the access network device, the user plane function network
element sends only the data that is of the first service and that is carried in one data flow, to improve use efficiency of
resources on a core network side. In addition, after receiving the data that is of the first service and that is in the first
QoS flow, the access network device can send, in a multicast manner through an established unicast channel, the data
of the first service to the group of terminals corresponding to the data of the first service, and does not need to additionally
establish a multicast channel and switch to the multicast channel, to further reduce a data transmission delay.
[0091] The foregoing embodiment describes that the access network device receives the data that is of the first service
and that is sent by one user plane function network element. It may be understood that the access network device may
receive the data that is of the first service and that is sent by at least two user plane function network elements. It should
be understood that, in an implementation scenario of this embodiment of this application, descriptions are provided by
using an example in which the access network device receives the data that is of the first service and that is sent by two
user plane function network elements. The two user plane function network elements include a first user plane function
network element and a second user plane function network element.
[0092] In this scenario, S501 may be replaced as follows: The application server sends the at least one data flow of
the first service to each of the first user plane function network element and the second user plane function network
element. Correspondingly, the first user plane function network element receives the at least one data flow from the
application server, and the second user plane function network element receives the at least one data flow from the
application server.
[0093] In this scenario, the method may further include: The second user plane function network element sends the
data that is of the first service and that is in any one of the at least one data flow to the access network device by using
a second QoS flow.
[0094] It should be noted that the second QoS flow in the embodiments of this application includes a common QoS
flow between the access network device and the second user plane function network element or a QoS flow of a second
terminal. Both the access network device and the second user plane function network element are nodes in the QoS
flow of the second terminal. The second terminal may be one terminal in the group of terminals mentioned in step S503.
Alternatively, the second terminal may be a terminal in a second group of terminals corresponding to the data that is of
the first service and that is carried in the second QoS flow, but does not belong to the group of terminals mentioned in
step S503. For a specific implementation in this embodiment of this application, refer to related descriptions of S906 in
the following embodiment.
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[0095] In this embodiment of this application, when the access network device receives the data that is of the first
service and that is sent by both the two user plane function network elements, correspondingly, the access network
device in S503 may send, in a multicast manner, the data of the first service to the group of terminals corresponding to
the data of the first service. It should be understood that the group of terminals in this embodiment of this application
may include: a first group of terminals corresponding to the first QoS flow; or a second group of terminals corresponding
to the second QoS flow; or a set of the first group of terminals and the second group of terminals.
[0096] The group of terminals may alternatively be replaced with a first group of terminals corresponding to the data
that is of the first service and that is carried in the first QoS flow, a second group of terminals corresponding to the data
that is of the first service and that is carried in the second QoS flow, or a set of the first group of terminals and the second
group of terminals.
[0097] Specifically, the application server may send the at least one data flow of the first service to each of the first
user plane function network element and the second user plane function network element in a manner shown in FIG.
6A, FIG. 6B, FIG. 7A, or FIG. 7B.
[0098] For example, FIG. 6A is a schematic diagram 1 of a scenario of a data transmission method according to an
embodiment of this application. In this embodiment of this application, the application server may send, to the user plane
function network element, the data that is of the first service and that is requested by each terminal. To be specific, the
application server sends a plurality of data flows of the first service to the user plane function network element, where
the plurality of data flows are in a one-to-one correspondence with terminals that request the data of the first service.
[0099] As shown in FIG. 6A, terminals that request the data of the first service include UE 1, UE 2, UE 3, and UE 4.
There are two user plane function network elements configured to send the data of the first service: a UPF 1 and a UPF
2. A user plane function network element serving the UE 1 and the UE 2 is the UPF 1, and a user plane function network
element serving the UE 3 and the UE 4 is the UPF 2. The application server AS sends one data flow of the first service
to the UPF 1, and sends one data flow of the first service to the UPF 2. It should be understood that a black square in
the figure represents the data of the first service.
[0100] FIG. 7A is a schematic diagram 2 of a scenario of a data transmission method according to an embodiment of
this application. In this embodiment of this application, the application server may send one data flow of the first service
to the user plane function network element. As shown in FIG. 7A, the AS sends, to the UPF 1, a data flow corresponding
to the data that is of the first service and that is requested by each UE, that is, the AS sends two data flows of the first
service to the UPF 1. Correspondingly, the AS in FIG. 7A also sends two data flows of the first service to the UPF 2.
[0101] FIG. 6B is a schematic diagram 3 of a scenario of a data transmission method according to an embodiment of
this application. Corresponding to FIG. 6A, FIG. 6B shows that the AS may further send one data flow of the first service
to both the UPF 1 and the UPF 2. FIG. 7B is a schematic diagram 4 of a scenario of a data transmission method according
to an embodiment of this application. Corresponding to FIG. 7A, FIG. 7B shows that the AS may further simultaneously
send two data flows of the first service to each of the UPF 1 and the UPF 2.
[0102] It may be understood that, in this embodiment of this application, when the application server sends the data
flow of the first service to a plurality of user plane function network elements, rules for sending the data flow of the first
service for the user plane function network elements may be different. For example, as shown in FIG. 7B, the AS may
send one data flow of the first service (sending of per UPF) to the UPF 1, and send two data flows of the first service
(sending of per terminal) to the UPF 2.
[0103] As shown in FIG. 6A, the UPF 1 is used as an example. When receiving one data flow from the AS, the UPF
1 may send the data that is of the first service and that is in the data flow to the access network device by using a QoS
flow of the UE 1. The QoS flow of the UE 1 is a QoS flow that is of the UE 1 and that is used to transmit the data of the
first service. As shown in FIG. 7A, when receiving two data flows from the AS, the UPF 1 may send the data that is of
the first service and that is in any one of the two data flows to the access network device by using a QoS flow of the UE
1. An example in which the first QoS flow is the QoS flow of the first terminal is used in FIG. 6A and FIG. 7A. Usually,
the UPF 1 uses either the QoS flow of the UE 1 or the common QoS flow, but does not use both the QoS flow of the UE
1 and the common QoS flow.
[0104] It may be understood that, in this embodiment of this application, when the application server sends the data
flow of the first service to a plurality of user plane function network elements, rules for sending the data flow of the first
service for the user plane function network elements may be different or the same. For example, as shown in FIG. 7A,
the AS may send one data flow of the first service to the UPF 1, and send two data flows of the first service to the UPF 2.
[0105] For descriptions of the first group of terminals corresponding to the first QoS flow, the second group of terminals
corresponding to the second QoS flow, and the set of the first group of terminals and the second group of terminals in
this embodiment of this application, refer to related descriptions of S907 in the following embodiment.
[0106] In this embodiment of this application, when receiving the data that is of the first service and that is carried in
the first QoS flow from the first user plane function network element and the data that is of the first service and that is
carried in the second QoS flow from the second user plane function network element, the access network device may
send the data of the first service to the group of terminals corresponding to the data of the first service, where the group
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of terminals may be the first group of terminals corresponding to the first QoS flow, the second group of terminals
corresponding to the second QoS flow, or the set of the first group of terminals and the second group of terminals.
Further, in this embodiment of this application, the access network device may send, to the group of terminals, the data
that is of the first service and that is carried in the first QoS flow or the second QoS flow, and perform optimized
transmission on the data, to improve use efficiency of resources on an air interface side.
[0107] The foregoing embodiment describes a scenario in which the application server sends the at least one data
flow to the user plane function network element, and the user plane function network element sends, to the access
network device, the data that is of the first service and that is carried in the first QoS flow. Corresponding to the foregoing
scenario, the access network device may send, in a multicast manner through an established unicast channel, the data
of the first service to the group of terminals corresponding to the data of the first service.
[0108] According to the foregoing embodiment, how the access network device determines the group of terminals
corresponding to the data of the first service in this embodiment of this application is described below with reference to
FIG. 8. FIG. 8 is a schematic flowchart of another embodiment of a data transmission method according to an embodiment
of this application. As shown in FIG. 8, the data transmission method may include the following steps:
S801: An access network device receives a first correspondence.
[0109] S802: An application server sends at least one data flow of a first service to a user plane function network
element, where the first service is a multicast service.
[0110] S803: The user plane function network element sends data that is of the first service and that is in any one of
the at least one data flow to the access network device by using a first QoS flow.
[0111] S804: The access network device sends the data of the first service to a group of terminals in a multicast manner.
[0112] It should be understood that, for implementations of S802, S803, and S804 in this embodiment of this application,
refer to related descriptions of S501, S502, and S503 in the foregoing embodiment. Details are not described herein again.
[0113] In S801, the first correspondence may be used to indicate the group of terminals mentioned in step S804.
[0114] Optionally, the first correspondence may be sent by a session management function network element, that is,
the access network device may receive the first correspondence from the session management function network element.
In this case, based on the network architecture shown in FIG. 1, the first correspondence may be sent by the SMF
network element to the access network device by using the AMF network element. Alternatively, the first correspondence
may be carried in a session management message sent by the SMF network element to the access network device,
and sent by the AMF network element to the access network device.
[0115] Optionally, after receiving a QoS flow establishment request from a first terminal or a server of the first service,
the session management function network element may generate the first correspondence, where the QoS flow estab-
lishment request indicates to establish the first QoS flow.
[0116] In this scenario, after receiving the QoS flow establishment request from the first terminal, the session man-
agement function network element may further generate the first correspondence based on service identification infor-
mation corresponding to a QoS flow that the first terminal requests to establish. The service identification information is
used to indicate that the QoS flow is used to transmit a multicast service. The service identification information may
include a temporary group identity (that is, another concept equivalent to a 4G temporary mobile group identity (temporary
mobile group identity, TMGI)), description information of the first service indicates that the first service is a multicast
service, or a source IP address or a destination IP address corresponding to the first service is a multicast address. The
session management function network element generates the first correspondence when determining, based on the
service identification information, that the first service is the multicast service and that optimized transmission can be
performed. Optionally, the service identification information may be carried in the QoS flow establishment request.
[0117] Optionally, the service identification information may include identification information of the first service, a 3-
tuple of the first service, and/or a 4-tuple of the first service. The identification information of the first service is used to
indicate that the first service is the multicast service. For example, the identification information of the first service is
football live 1. The session management function network element may determine, based on the football live 1, that the
first service is the multicast service. The 3-tuple of the first service includes a communications protocol, a server IP
address, and a port number. The session management function network element may determine, based on the server
IP address and the port number in the 3-tuple, that the first service is the multicast service. The 4-tuple of the first service
includes a communications protocol, a server IP address, a port number, and a multicast address, and the multicast
address may be an address that is of a group of terminals and that is used to receive the data of the first service.
Correspondingly, the session management function network element may determine, based on the 4-tuple, that the first
service is the multicast service.
[0118] Optionally, the session management function network element may also generate the first correspondence
after receiving a QoS flow establishment request from a group of terminals and determining that the group of terminals
requests the data of the first service.
[0119] It should be understood that the QoS flow establishment request of the terminal may be a PDU session estab-
lishment/modification request sent by the terminal to the session management function network element.
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[0120] In this embodiment of this application, before the access network device sends, in a multicast manner, the data
of the first service to the group of terminals corresponding to the data of the first service, the method may further include:
The access network device determines, based on the first QoS flow and the first correspondence, the group of terminals
corresponding to the data of the first service.
[0121] The following describes the first correspondence provided in this embodiment of this application and a specific
manner in which the access network device determines, based on the first QoS flow and the first correspondence, the
group of terminals corresponding to the data of the first service.
[0122] (1) The first correspondence may include a correspondence between the first QoS flow and the group of
terminals. In this scenario, the session management function network element may generate the correspondence be-
tween the first QoS flow and the group of terminals after receiving a QoS flow establishment request from each terminal
in the group of terminals and determining that the group of terminals requests the data of the first service. The group of
terminals includes a first terminal.
[0123] The correspondence between the first QoS flow and the group of terminals includes a correspondence between
identification information of the first QoS flow and identification information and/or tunnel information of a QoS flow of
each terminal in the group of terminals. The identification information of the first QoS flow may be an identifier QFI of
the first QoS flow, the identification information of the QoS flow of each terminal may also be a QFI of the QoS flow, and
the tunnel information of the QoS flow of each terminal may be, for example, an access network device side tunnel
identifier AN_Tunnel_ID, a core network side tunnel identifier CN_Tunnel_ID, and/or a terminal side tunnel identifier
UE_Tunnel_ID. After receiving the data that is of the first service and that is carried in the first QoS flow, the access
network device may determine, based on the correspondence between the identification information of the first QoS
flow and the identification information and/or tunnel information of the QoS flow of each terminal in the group of terminals,
the group of terminals corresponding to the data of the first service.
[0124] For example, a correspondence between the identification information of the first QoS flow and the identification
information of the QoS flow of each terminal in the group of terminals may be shown in Table 2, and a correspondence
between the identification information of the first QoS flow and the tunnel information of the QoS flow of each terminal
in the group of terminals is shown in Table 3.

[0125] As shown in Table 2, after receiving the data that is of the first service and that is carried in the first QoS flow,
the access network device may determine, based on the correspondence between the identification information of the
first QoS flow and the identification information of the QoS flow of each terminal in the group of terminals, the group of
terminals corresponding to the data that is of the first service and that is carried in the first QoS flow. Specifically, the
group of terminals determined based on the identification information of the QoS flow of each terminal in the group of
terminals may include a terminal (a first terminal) corresponding to a QoS flow whose identifier is QFI_1-1, a terminal
(a second terminal) corresponding to a QoS flow whose identifier is QFI_1-2, a terminal (a third terminal) corresponding
to a QoS flow whose identifier is QFI_1-3, and a terminal (a fourth terminal) corresponding to a QoS flow whose identifier
is QFI_1-4. It should be understood that the identification information of the first QoS flow may be identification information
QFI_1-1 of the QoS flow of the first terminal, or identification information QFI-C1 of the common QoS flow.

Table 2

Identification information of a first QoS flow Identification information of a QoS flow of each terminal

QFI_1-1/QFI-C1 QFI_1-1

QFI_1-2

QFI_1-3

QFI_1-4

Table 3

Identification information of a first QoS flow Tunnel information of a QoS flow of each terminal

QFI_1-1/QFI-C1 UE_Tunnel_a

UE_Tunnel_b

UE_Tunnel_c

UE_Tunnel_d
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[0126] As shown in Table 3, after receiving the identification information of the first QoS flow and the tunnel information
of the QoS flow of each terminal in the group of terminals, the access network device may determine the group of
terminals corresponding to the data that is of the first service and that is carried in the first QoS flow. Specifically, the
group of terminals determined based on the tunnel information of the QoS flow of each terminal in the group of terminals
may include a terminal (for example, a first terminal) whose identifier is UE Tunnel a, a terminal (for example, a second
terminal) whose identifier is UE_Tunnel b, a terminal (for example, a third terminal) whose identifier is UE_Tunnel_c,
and a terminal (for example, a fourth terminal) whose identifier is UE_Tunnel_d.
[0127] (2) The first correspondence may include a correspondence between the first QoS flow and any terminal in the
group of terminals.
[0128] In this case, after receiving a QoS flow establishment request from the first terminal or the application server,
the session management function network element may establish the correspondence between the first QoS flow and
the any terminal in the group of terminals. Alternatively, after receiving a QoS flow establishment request from each
terminal in the group of terminals and determining that the group of terminals requests the data of the first service, the
session management function network element may generate the correspondence between the first QoS flow and the
group of terminals.
[0129] After receiving the data that is of the first service and that is carried in the first QoS flow, the access network
device may determine, based on the correspondence between the first QoS flow and the any terminal in the group of
terminals, the group of terminals corresponding to the data of the first service.
[0130] Optionally, after receiving the QoS flow establishment request from the first terminal or the application server,
the session management function network element may establish a correspondence between the first QoS flow and the
first terminal. After receiving a QoS flow establishment request from a third terminal and determining that both data
requested by the third terminal and data requested by the first terminal are the data of the first service, the session
management function network element may establish a correspondence between the first QoS flow and the third terminal.
According to the method, the session management function network element may establish the correspondence between
the first QoS flow and each terminal in the group of terminals corresponding to the data of the first service.
[0131] After receiving the first correspondence between the first QoS flow and each terminal in the group of terminals
from the session management function network element, the access network device may determine the group of terminals
based on the first correspondence. For example, if the access network device determines, based on the received
correspondence, that there is a correspondence between the any terminal and the first QoS flow, the access network
device may determine, based on the correspondence, the group of terminals corresponding to the data that is of the
first service and that is carried in the first QoS flow.
[0132] The correspondence between the first QoS flow and the any terminal in the group of terminals includes a
correspondence between identification information of the first QoS flow and identification information and/or tunnel
information of a QoS flow of the any terminal in the group of terminals. For the identification information of the first QoS
flow and the identification information and/or tunnel information of the QoS flow of the terminal herein, refer to related
descriptions in (1). Table 4 and Table 5 respectively show a correspondence between the identification information of
the first QoS flow and identification information of a QoS flow of a first terminal in the group of terminals and a corre-
spondence between the identification information of the first QoS flow and identification information of a QoS flow of a
third terminal in the group of terminals. Table 6 and Table 7 respectively show a correspondence between the identification
information of the first QoS flow and tunnel information of the QoS flow of the first terminal in the group of terminals and
a correspondence between the identification information of the first QoS flow and tunnel information of the QoS flow of
the third terminal in the group of terminals.

Table 4

Identification information of a first QoS flow Identification information of a QoS flow of any terminal

QFI_1-1/QFI-C1 QFI_1-1

Table 5

Identification information of a first QoS flow Identification information of a QoS flow of any terminal

QFI_1-1/QFI-C1 QFI_1-3
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[0133] For example, as shown in Table 4 and Table 5, after receiving the correspondence between the identification
information of the first QoS flow and the identification information of the QoS flow of the first terminal and the corre-
spondence between the identification information of the first QoS flow and the identification information of the QoS flow
of the third terminal, the access network device may determine that the first terminal and the third terminal are terminals
in the group of terminals. It should be understood that the access network device may receive in advance the corre-
spondence between the identification information of the first QoS flow and the identification information and/or tunnel
information of the QoS flow of each terminal in the group of terminals, and therefore can determine the group of terminals.
[0134] Optionally, after receiving the correspondences shown in Table 4 and Table 5, the access network device may
update the identification information that is of the QoS flow of the terminal and that has the correspondence with the
identification information of the first QoS flow, to obtain the first correspondence shown in Table 2. Similarly, after
receiving the correspondences shown in Table 6 and Table 7, the access network device may update the tunnel infor-
mation that is of the QoS flow of the terminal and that has the correspondence with the identification information of the
first QoS flow, to obtain the first correspondence shown in Table 3.
[0135] (3) The first correspondence may include a correspondence between the first QoS flow and any terminal other
than the first terminal in the group of terminals.
[0136] For a case of establishing the first correspondence, refer to related description of the case of establishing the
first correspondence in (2).
[0137] The correspondence between the first QoS flow and the any terminal other than the first terminal in the group
of terminals includes a correspondence between identification information of the first QoS flow and identification infor-
mation and/or tunnel information of a QoS flow of the any terminal other than the first terminal in the group of terminals.
For the identification information of the first QoS flow and the identification information and/or tunnel information of the
QoS flow of the terminal, refer to related descriptions in (1).
[0138] Different from (2), in (3), assuming that the first QoS flow is a QoS flow of the first terminal, the session
management function network element does not need to establish a correspondence between the first QoS flow and
the first terminal, and it is considered, by default, that there is a correspondence between the first QoS flow and the first
terminal. For example, Table 4 is converted into Table 8.

[0139] Similar to (2), after receiving the first correspondence between the first QoS flow and the any terminal other
than the first terminal in the group of terminals from the session management function network element, the access
network device may determine, based on the first correspondence, that there is a correspondence between the group
of terminals and the first QoS flow, and determine the group of terminals based on the correspondence. It should be
understood that the group of terminals may be a group of terminals in a preset time window. For details, refer to related
descriptions in (2).
[0140] (4) The first correspondence may include a correspondence between the data of the first service and any
terminal in the group of terminals.
[0141] For a case of establishing the first correspondence, refer to related description of the case of establishing the
first correspondence in (2).
[0142] The correspondence between the data of the first service and the any terminal in the group of terminals includes
a correspondence between index information of the data of the first service and identification information and/or tunnel
information of a QoS flow of the any terminal in the group of terminals. For the identification information and/or tunnel

Table 6

Identification information of a first QoS flow Tunnel information of a QoS flow of any terminal

QFI_1-1/QFI-C1 UE_Tunnel_a

Table 7

Identification information of a first QoS flow Tunnel information of a QoS flow of any terminal

QFI_1-1/QFI-C1 UE_Tunnel_c

Table 8

Identification information of a first QoS 
flow

Identification information of a QoS flow of any terminal other than a first 
terminal

QFI_1-1 ...
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information of the QoS flow of the terminal, refer to related descriptions in (1). The index information of the data of the
first service is used to indicate the data of the first service. A plurality of QoS flows associated with same index information
carry same data. Optionally, the index information of the data of the first service may be a number, a character string,
an enumerated value, an index identifier, or the like, or may be a multicast address. The index identifier may be a value
of an index ID, for example, index ID = 1 or index ID = 2. When index ID = 1, it is used to indicate that the data that is
of the first service and that is carried in the first QoS flow is data of a football live service. When index ID = 2, it is used
to indicate that the data that is of the first service and that is carried in the first QoS flow is data of a basketball live service.
[0143] It should be understood that, after receiving the QoS flow establishment request from the first terminal, the
session management function network element may establish a correspondence between the index information of the
data of the first service and identification information and/or tunnel information of a QoS flow of the first terminal. After
receiving a QoS flow establishment request from a third terminal and determining that both data requested by the third
terminal and data requested by the first terminal are the data of the first service, the session management function
network element may establish a correspondence between the index information of the data of the first service and
identification information and/or tunnel information of a QoS flow of the third terminal. According to the method, the
session management function network element may establish a correspondence between the index information of the
data of the first service and the identification information/tunnel information of the QoS flow of each terminal in the group
of terminals.
[0144] Correspondingly, after receiving the correspondence between the index information of the data of the first
service and the identification information and/or tunnel information of the QoS flow of the first terminal and the corre-
spondence between the index information of the data of the first service and the identification information and/or tunnel
information of the QoS flow of the third terminal, the access network device may determine, based on the index information
of the data of the first service, that the first terminal and the third terminal are terminals in the group of terminals.
[0145] It should be understood that the access network device may receive in advance the correspondence between
the index information of the data of the first service and the identification information and/or tunnel information of the
QoS flow of each terminal in the group of terminals, and therefore can determine the group of terminals. Table 9 and
Table 10 respectively show a correspondence between the index information of the data of the first service and identi-
fication information of a QoS flow of a first terminal in the group of terminals and a correspondence between the index
information of the data of the first service and identification information of a QoS flow of a third terminal in the group of
terminals.

[0146] For example, after receiving the first correspondences shown in Table 9 and Table 10, the access network
device may determine that both data that is of the service and that is requested by the first terminal corresponding to
QFI_1-1 and data that is of the service and that is requested by the third terminal corresponding to QFI_1-3 are the data
that is of the first service and whose index information is index ID = 1, and therefore may determine that the first terminal
and the third terminal belong to the group of terminals. Correspondingly, the access network device may determine the
group of terminals after receiving the correspondence between the index information of the data of the first service and
the identification information/or tunnel information of the QoS flow of each terminal in the group of terminals. It should
be understood that the group of terminals may be a group of terminals in a preset time window. For details, refer to
related descriptions in (2).
[0147] In a possible implementation of obtaining the index information of the data of the first service in this embodiment
of this application, the index information of the data of the first service may be obtained by the session management
function network element from a server of the first service. Optionally, when the session management function network
element receives the QoS flow establishment request from the first terminal, the session management function network
element can determine that the QoS flow is used to carry the data of the first service. The session management function
network element may obtain the index information of the data of the first service from an application server corresponding
to the data of the first service. Optionally, when the session management function network element receives a QoS flow

Table 9

Index information of data of a first service Identification information of a QoS flow of any terminal

index ID = 1 QFI_1-1

Table 10

Index information of data of a first service Identification information of a QoS flow of any terminal

index ID = 1 QFI_1-3
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establishment request from the application server, the application server may send, to the session management function
network element, the index information of the data that is of the first service and that is carried in a QoS flow, or the
index information of the data of the first service is pre-configured by the server of the first service in the session man-
agement function network element. In this case, if there are a plurality of session management function network elements
corresponding to the first service, the plurality of session management function network elements have same index
information.
[0148] Alternatively, the index information of the data of the first service may be obtained by the session management
function network element from the group of terminals. Optionally, when the session management function network
element receives a QoS flow establishment request from each terminal in the group of terminals, each terminal may
send, to the session management function network element, the index information of the data that is of the first service
and that is carried in a QoS flow that the terminal requests to establish.
[0149] Alternatively, the index information of the data of the first service may be generated by the session management
function network element. Optionally, when receiving a QoS flow establishment request from the first terminal or the
application server, the session management function network element may generate the index information of the data
of the first service based on the data that is of the first service that is carried in a QoS flow. It should be understood that,
if there are a plurality of session management function network elements corresponding to the first service, the plurality
of session management function network elements may generate same or different index information of the data of the
first service. Optionally, the session management function network element may generate the index information of the
data of the first service based on service identification information or a destination multicast address of the first service.
[0150] When the first correspondence is the correspondence in (1), (2), (3), or (4), the first correspondence may further
include:
(5) A correspondence between the first QoS flow and content of the data carried in the first QoS flow.
[0151] It should be understood that, when receiving the correspondence in (1), (2), (3), or (4), the access network
device may determine the group of terminals corresponding to the data that is of the first service and that is carried in
the first QoS flow. In this case, if the access network device also receives the data that is of the first service and that is
carried in a second QoS flow from another user plane function network element, the access network device may also
determine, based on the correspondence in (1), (2), (3), or (4), the group of terminals corresponding to the data that is
of the first service and that is carried in the second QoS flow. In this case, the access network device cannot determine
the data carried in the first QoS flow and the second QoS flow, that is, the access network device cannot determine
whether the data carried in the first QoS flow and the second QoS flow is the same. It should be understood that the
second QoS flow may be a common QoS flow between the another user plane function network element and the access
network device or a QoS flow of a second terminal, and the another user plane function network element and the access
network device are nodes in the QoS flow of the second terminal. The second QoS flow in this embodiment of this
application refers to an N3 connection part between the another user plane function network element and the access
network device.
[0152] In this scenario, in this embodiment of this application, the first correspondence may further include the corre-
spondence between the first QoS flow and the content of the data carried in the first QoS flow. The correspondence
between the first QoS flow and the content of the data carried in the first QoS flow includes a correspondence between
identification information of the first QoS flow and identification information of the content of the data carried in the first
QoS flow.
[0153] The identification information of the content of the data carried in the first QoS flow is used to represent the
content of the data carried in the first QoS flow. Identification information of content of the data carried in the second
QoS flow is used to represent the content of the data carried in the second QoS flow. The access network device may
determine, based on the correspondence between the identification information of the first QoS flow and the identification
information of the content of the data carried in the first QoS flow and a correspondence between identification information
of the second QoS flow and the identification information of the content of the data carried in the second QoS flow, that
the data carried in the first QoS flow and the second QoS flow is the same. In this scenario, a specific manner of
processing the data carried in the first QoS flow and the second QoS flow by the access network device is described in
detail in the following embodiment (for details, refer to related descriptions corresponding to FIG. 9).
[0154] In a possible implementation of obtaining the identification information of the content of the data carried in the
first QoS flow in this embodiment of this application, the identification information of the content of the data carried in
the first QoS flow may be obtained by the session management function network element from the server of the first
service, may be obtained by the session management function network element from the group of terminals, or may be
generated by the session management function network element. For a manner in which the session management
function network element obtains the identification information of the content of the data carried in the first QoS flow,
refer to a manner in which the session management function network element obtains the index information of the data
of the first service. Details are not described herein again.
[0155] In this embodiment of this application, the session management function network element may generate the
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first correspondence, and send the first correspondence to the access network device. The access network device may
determine, based on the first correspondence, that data of a multicast service (the first service) corresponds to a group
of terminals, so that the access network device can send the data of the first service to the group of terminals in a
multicast manner through an established unicast channel, to reduce a data transmission delay.
[0156] The foregoing embodiments describe that the access network device receives the data that is of the first service
and that is in the first QoS flow from a user plane function network element (a first user plane function network element).
The following embodiment describes, with reference to FIG. 9, a transmission manner in which the access network
device receives the data that is of the first service and that is in QoS flows from at least two user plane function network
elements. It should be understood that, in this embodiment of this application, descriptions are provided by using a
transmission manner in which the access network device receives the data that is of the first service and that is in QoS
flows from two user plane function network elements as an example.
[0157] FIG. 9 is a schematic flowchart of another embodiment of a data transmission method according to an embod-
iment of this application. As shown in FIG. 9, the data transmission method may include the following steps.
[0158] S901: A session management function network element sends a first correspondence to an access network
device.
[0159] S902: The session management function network element sends a second correspondence to the access
network device.
[0160] S903: An application server sends at least one data flow of a first service to a first user plane function network
element, where the first service is a multicast service.
[0161] S904: The application server sends the at least one data flow of the first service to a second user plane function
network element, where the first service is the multicast service.
[0162] S905: The first user plane function network element sends data that is of the first service and that is in any one
of the at least one data flow to the access network device by using a first QoS flow.
[0163] The first QoS flow includes a common QoS flow between the access network device and the first user plane
function network element or a QoS flow of a first terminal.
[0164] S906: The second user plane function network element sends the data that is of the first service and that is in
any one of the at least one data flow to the access network device by using a second QoS flow.
[0165] The second QoS flow includes a common QoS flow between the access network device and the second user
plane function network element or a QoS flow of a second terminal.
[0166] It should be understood that in this embodiment of this application, a sequence of S901 and S902, a sequence
of S903 and S904, and a sequence of S905 and S906 are not limited. S901 and S902 may be performed simultaneously
or separately, S903 and S904 may be performed simultaneously or separately, and S905 and S906 may be performed
simultaneously or separately.
[0167] It should be understood that, when S905 and S906 are performed separately, time points at which the access
network device receives the data that is of the first service and that is carried in the first QoS flow and the data that is
of the first service and that is carried in the second QoS flow are in a preset time window. For the preset time window,
refer to related descriptions in the foregoing embodiments. For implementations of S905 and S906 in this embodiment
of this application, refer to related descriptions of S502 in the foregoing embodiment. Details are not described herein
again.
[0168] S907: The access network device sends, to a group of terminals in a multicast manner, the data that is of the
first service and that is carried in the first QoS flow or the second QoS flow.
[0169] The first correspondence is used to indicate a first group of terminals mentioned in the embodiments of this
application, and the second correspondence is used to indicate a second group of terminals mentioned in the embodi-
ments of this application. The group of terminals mentioned in step S907 may include the first group of terminals and/or
the second group of terminals.
[0170] For the first correspondence in this embodiment of this application, refer to related descriptions of the first
correspondence in the foregoing embodiment. It should be understood that the first correspondence in the foregoing
embodiment is a correspondence that is from the first user plane function network element and that is related to the first
QoS flow or data that is of the first service and that is carried in the first QoS flow. Correspondingly, when there are two
user plane function network elements (for example, the first user plane function network element and the second user
plane function network element) corresponding to the access network device, the access network device may further
receive, from the second user plane function network element, a correspondence related to the first QoS flow or the
data that is of the first service and that is carried in the first QoS flow, that is, the second correspondence.
[0171] Similar to the first correspondence, the second correspondence in this embodiment of this application may
include: a correspondence between the second QoS flow and the group of terminals; or a correspondence between the
second QoS flow and any terminal in the group of terminals; or a correspondence between the second QoS flow and
any terminal other than the first terminal in the group of terminals; or a correspondence between the data of the first
service and any terminal in the group of terminals. In addition, the second correspondence may further include a corre-
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spondence between the second QoS flow and content of the data carried in the second QoS flow. For the second
correspondence, refer to related descriptions of the first correspondence.
[0172] In S906, it should be understood that both the second QoS flow and the first QoS flow are used to carry the
data of the first service, that is, data carried in the second QoS flow and the first QoS flow is the data of the first service.
A difference between the second QoS flow and the first QoS flow lies in that the QoS flows correspond to different user
plane function network elements. The first QoS flow is the common QoS flow between the access network device and
the first user plane function network element or the QoS flow of the first terminal. The second QoS flow is the common
QoS flow between the access network device and the second user plane function network element or the QoS flow of
the second terminal. For the second QoS flow in this embodiment of this application, refer to related descriptions of the
first QoS flow in S502 in the foregoing embodiment. It should be understood that the second QoS flow may be the
common QoS flow between the second user plane function network element and the access network device or the QoS
flow of the second terminal, and the second user plane function network element and the access network device are
nodes in the QoS flow of the second terminal. The second QoS flow in this embodiment of this application refers to an
N3 connection part between the second user plane function network element and the access network device.
[0173] It should be noted that the group of terminals in the second correspondence in this embodiment of this application
is a group of terminals served by the second user plane function network element. The group of terminals includes the
second terminal. In addition, it should be further noted that the second terminal in this embodiment of this application is
a terminal served by the second user plane function network element, and is different from the second terminal in the
group of terminals served by the first user plane function network element in the foregoing embodiment.
[0174] In this embodiment of this application, after the access network device receives the data that is of the first
service and that is carried in the first QoS flow and the second QoS flow, the access network device may determine,
based on the first correspondence and the second correspondence, the group of terminals corresponding to the data
of the first service.
[0175] The access network device can determine, based on the first correspondence, a group of terminals served by
the first user plane function network element, where the group of terminals is a first group of terminals corresponding to
the first QoS flow. Similarly, the access network device may also determine, based on the second correspondence, a
group of terminals served by the second user plane function network element, where the group of terminals is a second
group of terminals corresponding to the data that is of the first service and that is carried in the second QoS flow. For a
manner in which the access network device may also determine the second group of terminals based on the first
correspondence, refer to a manner in which the access network device determines the first group of terminals based
on the first correspondence in the foregoing embodiment.
[0176] In this embodiment of this application, after receiving the data that is of the first service and that is carried in
the first QoS flow and the second QoS flow, the access network device may perform optimized transmission on the data.
To be specific, the access network device may send, to the group of terminals in a multicast manner, the data that is of
the first service and that is carried in the first QoS flow or the second QoS flow.
[0177] In a possible implementation in which the access network device sends the data of the first service to the group
of terminals, the group of terminals receiving the data that is of the first service and that is carried in the first QoS flow
or the second QoS flow may be the first group of terminals or the second group of terminals. In this scenario, the first
correspondence and the second correspondence each may include the correspondence in (1), (2), (3), or (4) in the
foregoing embodiment. To be specific, the access network device can determine the first group of terminals corresponding
to the data carried in the first QoS flow, and the access network device can determine the second group of terminals
corresponding to the data carried in the second QoS flow. However, the access network device cannot determine that
data transmitted in the first QoS flow is the same as data transmitted in the second QoS flow. Therefore, in a multicast
manner, the access network device sends the data carried in the first QoS flow to the first group of terminals, and sends
the data carried in the second QoS flow to the second group of terminals.
[0178] In a possible implementation in which the access network device sends the data of the first service to the group
of terminals, the group of terminals receiving the data that is of the first service and that is carried in the first QoS flow
or the second QoS flow may be a set of the first group of terminals and the second group of terminals. In this scenario,
the first correspondence and the second correspondence each may include the correspondence in (1), (2), (3), or (4)
in the foregoing embodiment. The first correspondence may further include a correspondence between the first QoS
flow and content of the data carried in the first QoS flow, and the second correspondence may further include a corre-
spondence between the first QoS flow and content of the data carried in the second QoS flow.
[0179] In this embodiment of this application, with reference to related descriptions in (5) in the first correspondence
in the foregoing embodiment, in this scenario, the access network device can determine the first group of terminals
corresponding to the data carried in the first QoS flow, can determine the second group of terminals corresponding to
the data carried in the second QoS flow, and can further determine that the data carried in the first QoS flow and the
second QoS flow is the same.
[0180] Based on this, because the data carried in the first QoS flow and the second QoS flow is the same, the access
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network device may send, to the set of the first group of terminals and the second group of terminals in a multicast
manner, the data that is of the first service and that is carried in the first QoS flow or the second QoS flow.
[0181] In this embodiment of this application, the access network device may not sense service information, that is,
does not sense a service to which the received data carried in the first QoS flow or the second QoS flow belongs.
However, the access network device in this embodiment of this application may sense data, that is, the access network
device may sense that the data carried in the first QoS flow and the second QoS flow is the same and belongs to a same
service, that is, the first service in this embodiment of this application. It should be understood that the data of the first
service in this embodiment of this application represents any data for the access network device.
[0182] In a possible implementation in which the session management function network element sends the first cor-
respondence and the second correspondence to the access network device, in a scenario in which the first correspond-
ence and the second correspondence each include a correspondence between index information of the data of the first
service and identification information and/or tunnel information of a QoS flow of any terminal in the group of terminals,
in this embodiment of this application, the session management function network element may send the first correspond-
ence and the second correspondence to the access network device by using one piece of information to carry the first
correspondence and the second correspondence, for example, may use session management information to carry both
the first correspondence and the second correspondence.
[0183] In this embodiment of this application, when the access network device receives the data that is of the first
service and that is carried in the first QoS flow from the first user plane function network element and the data that is of
the first service and that is carried in the second QoS flow from the second user plane function network element, the
access network device may determine, based on the first correspondence and the second correspondence, the group
of terminals corresponding to the data of the first service, where the group of terminals may be the first group of terminals
corresponding to the first QoS flow, the second group of terminals corresponding to the second QoS flow, or the set of
the first group of terminals and the second group of terminals. Further, in this embodiment of this application, the access
network device may send, to the group of terminals, the data that is of the first service and that is carried in the first QoS
flow or the second QoS flow, and perform optimized transmission on the data, to improve use efficiency of resources
on an air interface side.
[0184] The foregoing embodiment describes that the data that is of the first service and that is received by the access
network device from a user plane function network element is carried in a QoS flow, for example, the first QoS flow or
the second QoS flow. The following embodiment describes, with reference to FIG. 10A, another data transmission
method provided in an embodiment of this application, that is, a manner in which the user plane function network element
transmits the received data that is of the first service and that is carried in the at least one data flow. It should be
understood that, in FIG. 10A, descriptions are provided by using an example in which the user plane function network
element is a first user plane function network element.
[0185] FIG. 10A is a schematic flowchart of another embodiment of a data transmission method according to an
embodiment of this application. As shown in FIG. 10A, the data transmission method includes the following steps.
[0186] S1001: A session management function network element sends first indication information to a first user plane
function network element, where the first indication information indicates a first QoS flow used to carry data of a first service.
[0187] S1002: An application server sends at least one data flow of the first service to the first user plane function
network element, where the first service is a multicast service.
[0188] S1003: The first user plane function network element sends the data that is of the first service and that is in
any one of the at least one data flow to an access network device by using the first QoS flow.
[0189] S1004: The access network device sends the data of the first service to a group of terminals in a multicast manner.
[0190] It should be understood that for implementations of S1002 to S1004 in this embodiment of this application,
refer to related descriptions of S802 to S804 in the foregoing embodiment.
[0191] Corresponding to S1001, the first user plane function network element receives the first indication information
from the session management function network element. The first indication information indicates the first QoS flow
used to carry the data of the first service, and the first QoS flow includes a common QoS flow between the access
network device and the first user plane function network element or a QoS flow of a first terminal.
[0192] The first indication information in this embodiment of this application may include a filtering rule of a group of
terminals or a first correspondence. The group of terminals may include one or more terminals. The group of terminals
is a group of terminals served by the first user plane function network element, and is the first group of terminals
corresponding to the foregoing embodiment. For the first correspondence, refer to related descriptions in the foregoing
embodiments. It should be noted that the first indication information in this embodiment of this application may further
include the filtering rule of the group of terminals. The filtering rule of the group of terminals is used to indicate to map
a received data flow of the group of terminals to the first QoS flow. Optionally, the filtering rule may include a relationship
between the first QoS flow and 5-tuple information of the data that is of the first service and that corresponds to the
group of terminals, 5-tuple information of the data of the first service corresponding to the group of terminals, or a
relationship between the first QoS flow and a destination multicast address of the first service. The destination multicast
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address corresponds to the group of terminals.
[0193] In a possible implementation in which the first user plane function network element receives the first indication
information, the session management function network element may generate the first indication information. For a
manner of generating the first indication information and sending the first indication information by the session manage-
ment function network element, refer to a manner of generating the first correspondence and related descriptions about
sending the first correspondence by the session management function network element in the foregoing embodiment.
[0194] In a possible implementation in which the first user plane function network element receives the first indication
information, the first indication information may be carried in a PDU session establishment/modification request (that is,
an N4 session message between the SMF and the UPF shown in FIG. 1) for sending, or may be sent separately.
[0195] When the first indication information includes the filtering rule, the first indication information includes a filtering
rule of one terminal (which may be a sending filtering rule of per UE), and the filtering rule indicates to map a data flow
of the terminal to the first QoS flow. The first indication information may be carried in a PDU session establishment/mod-
ification request (that is, the N4 session message between the SMF and UPF) of the terminal. In this scenario, if the first
QoS flow is a QoS flow of the terminal, optionally, if the QoS flow of the terminal changes, the corresponding session
management function network element may adaptively adjust the filtering rule that is of the terminal and that is carried
in the PDU session establishment/modification request sent to the terminal.
[0196] In this embodiment of this application, the first user plane function network element may determine, based on
the first indication information, the first QoS flow that carries the data of the first service.
[0197] The first user plane function network element may determine, based on the first indication information, the
group of terminals corresponding to the data of the first service. The first indication information may include a first
correspondence. Specifically, for a manner in which the first user plane function network element determines, based on
the first correspondence, the group of terminals corresponding to the data of the first service, refer to a manner in which
the access network device determines, based on the first correspondence, the group of terminals corresponding to the
data of the first service in the foregoing embodiment. In addition, in this embodiment of this application, the first user
plane function network element may determine, according to the filtering rule, the group of terminals corresponding to
the data of the first service. Specifically, the filtering rule is used to indicate a manner of obtaining, through filtering, the
group of terminals corresponding to the data of the first service. The first user plane function network element may
obtain, through filtering according to the filtering rule, the group of terminals corresponding to the data of the first service.
[0198] In a possible implementation in which the first user plane function network element determines the first QoS
flow, after determining the group of terminals corresponding to the data of the first service, the first user plane function
network element may determine the first QoS flow that carries the data of the first service. The first user plane function
network element may use a QoS flow of any terminal in the group of terminals as the first QoS flow that carries the data
of the first service, or may use a common QoS flow between the access network device and the first user plane function
network element as the first QoS flow that carries the data of the first service. It should be understood that when the first
QoS flow is the QoS flow of the any terminal in the group of terminals, the QoS flow of the first terminal is used as the
first QoS flow in this embodiment of this application.
[0199] That the first user plane function network element uses the QoS flow of the any terminal in the group of terminals
or the common QoS flow between the access network device and the first user plane function network element as the
first QoS flow may be specified by the first indication information. When the first QoS flow is the common QoS flow
between the access network device and the first user plane function network element, the first indication information
may carry identification information and/or tunnel information of the common QoS flow. When the first QoS flow is the
QoS flow of the any terminal in the group of terminals, the first indication information may not carry indication information
of the first QoS flow. After determining the group of terminals, the first user plane function network element may use the
QoS flow of the any terminal in the group of terminals as the first QoS flow.
[0200] In this embodiment of this application, the user plane function network element may receive the first indication
information from the session management function network element, and the user plane function network element may
determine, based on the first correspondence, the group of terminals corresponding to the data of the first service, and
may further use the QoS flow of the any terminal in the group of terminals or the common QoS flow to carry the data of
the first service, to improve use efficiency of resources on a core network side.
[0201] It should be understood that there may be a plurality of user plane function network elements in this embodiment
of this application, and all the user plane function network elements perform a same action. For example, the user plane
function network element that receives the first indication information may be used as the first user plane function network
element, and the user plane function network element may further include a second user plane function network element.
For details, refer to FIG. 10B. FIG. 10B is a schematic flowchart of another embodiment of a data transmission method
according to an embodiment of this application. After S1001, the method may further include the following step:
S1005: The session management function network element sends second indication information to a second user plane
function network element, where the second indication information indicates a second QoS flow used to carry the data
of the first service.



EP 4 030 689 A1

23

5

10

15

20

25

30

35

40

45

50

55

[0202] Correspondingly, the method may further include the following step:
S1006: The application server sends the at least one data flow of the first service to the second user plane function
network element, where the first service is the multicast service.
[0203] Correspondingly, the method may further include the following step:
S1007: The second user plane function network element sends the data that is of the first service and that is in any one
of the at least one data flow to the access network device by using the second QoS flow.
[0204] For implementations of S1005, S1006, and S1007 in this embodiment of this application, refer to related de-
scriptions of S1102, S1106, and S1108 in the following embodiment. Details are not described herein.
[0205] It should be understood that in this embodiment of this application, a sequence of S1001 and S1005 is not
limited. S1001 and S1005 may be performed simultaneously. Correspondingly, a sequence of S1002 and S1006 and
a sequence of S1003 and S1007 are not limited. S1002 and S1006 may be performed simultaneously, and S1003 and
S1007 may be performed simultaneously.
[0206] After the access network device receives the data that is of the first service and that is carried in the first QoS
flow and the second QoS flow, correspondingly, S1004 may be replaced with S1008: The access network device sends,
to the group of terminals in a multicast manner, the data that is of the first service and that is carried in the first QoS flow
or the second QoS flow.
[0207] In the scenario in which the access network device receives the data of the first service from the two user plane
function network elements in the foregoing embodiment, the following describes, with reference to FIG. 11, a data
transmission method provided in an embodiment of this application. FIG. 11 is a schematic flowchart of another embod-
iment of a data transmission method according to an embodiment of this application. As shown in FIG. 11, the data
transmission method may include the following steps:
S1101: A session management function network element sends first indication information to a first user plane function
network element.
[0208] S1102: The session management function network element sends second indication information to a second
user plane function network element.
[0209] S1103: The session management function network element sends a first correspondence to an access network
device.
[0210] S1104: The session management function network element sends a second correspondence to the access
network device.
[0211] S1105: An application server sends at least one data flow of a first service to the first user plane function network
element, where the first service is a multicast service.
[0212] S1106: The application server sends the at least one data flow of the first service to the second user plane
function network element, where the first service is the multicast service.
[0213] S1107: The first user plane function network element sends data that is of the first service and that is in any
one of the at least one data flow to the access network device by using a first QoS flow.
[0214] S1108: The second user plane function network element sends the data that is of the first service and that is
in any one of the at least one data flow to the access network device by using a second QoS flow.
[0215] S1109: The access network device sends, to a group of terminals in a multicast manner, the data that is of the
first service and that is carried in the first QoS flow or the second QoS flow.
[0216] It should be understood that in this embodiment of this application, a sequence of S1101 to S1104 is not limited.
S1101 to S1104 may be performed simultaneously. Correspondingly, a sequence of S1105 and S1106 and a sequence
of S1107 and S1108 are not limited. S1105 and S1106 may be performed simultaneously, and S1107 and S1108 may
be performed simultaneously.
[0217] Different from FIG. 10A, in FIG. 11, the session management function network element and the access network
device in this embodiment of this application correspond to two user plane function network elements. For implementations
of S1102, S1104, S1105, S1106, and S1108, refer to related descriptions of S1001, S1002, S1003, S1004, and S1005
in the foregoing embodiment.
[0218] The foregoing embodiment describes a manner in which the user plane function network element sends the
data that is of the first service and that is in any one of the at least one data flow to the access network device by using
the first QoS flow, where the first QoS flow is one QoS flow. To be specific, the user plane function network element in
the foregoing embodiment performs optimized transmission on the received data of the first service, to improve use
efficiency of resources on a core network side. In addition, in the following embodiments, the data transmission method
provided in this embodiment of this application is described from a perspective that the user plane function network
element does not perform optimized transmission on the data of the first service.
[0219] FIG. 12 is a schematic flowchart of another embodiment of a data transmission method according to an em-
bodiment of this application. As shown in FIG. 12, the data transmission method in this embodiment of this application
may include the following steps:
S1201. A session management function network element sends a first correspondence to an access network device.
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[0220] S1202: An application server sends at least one data flow of a first service to a user plane function network
element, where the first service is a multicast service.
[0221] S1203: The user plane function network element sends data that is of the first service and that is in any one
of the at least one data flow to the access network device by using a QoS flow of each terminal in a group of terminals
corresponding to the data of the first service.
[0222] S1204: The access network device determines, based on the first correspondence, the group of terminals
corresponding to the data of the first service.
[0223] S1205: The access network device sends, in a multicast manner, the data that is of the first service and that
is carried in any QoS flow of the group of terminals to the group of terminals corresponding to the data of the first service.
[0224] For implementations of S1201, S1202, and S1204 in this embodiment of this application, refer to related de-
scriptions of S1001, S1002, and S1006 in the foregoing embodiment.
[0225] In S1203, after receiving the at least one data flow of the first service from the application server, the user plane
function network element may send the data that is of the first service and that is in any one of the at least one data flow
to the access network device by using the established QoS flow of each terminal in the group of terminals. Different
from the foregoing embodiment, in this embodiment of this application, the user plane function network element does
not perform optimized transmission on the data of the first service (for example, sends the data that is of the first service
and that is in any one of the at least one data flow to the access network device in the first QoS flow), but sends the
data of the first service in the QoS flow of each terminal in the group of terminals.
[0226] Correspondingly, the access network device receives the data that is of the first service and that is carried in
the QoS flow of each terminal in the group of terminals.
[0227] For example, FIG. 13 is a schematic diagram 3 of a scenario of a data transmission method according to an
embodiment of this application. As shown in FIG. 13, in this embodiment of this application, terminals that request data
of a first service include UE 1, UE 2, UE 3, and UE 4. There are two user plane function network elements configured
to forward the data of the first service: a UPF 1 and a UPF 2. A user plane function network element serving the UE 1
and the UE 2 is the UPF 1, and a user plane function network element serving the UE 3 and the UE 4 is the UPF 2. An
AS sends one data flow of the first service to the UPF 1 and the UPF 2 respectively. FIG. 14 is a schematic diagram 4
of a scenario of a data transmission method according to an embodiment of this application. As shown in FIG. 14, the
AS sends, to the UPF 1, a data flow corresponding to the data that is of the first service and that is requested by each
UE, that is, the AS sends two data flows of the first service to the UPF 1. Correspondingly, the AS in FIG. 14 also sends
two data flows of the first service to the UPF 2.
[0228] In this scenario, as shown in FIG. 13, the UPF 1 is used as an example. When receiving one data flow from
the AS, the UPF 1 may send the data that is of the first service and that is in the data flow to the access network device
by using a QoS flow of each terminal in a group of terminals, for example a QoS flow of the UE 1 and a QoS flow of the
UE 2. The QoS flow of the UE 1 is a QoS flow that is of the UE 1 and that is used to transmit the data of the first service.
Correspondingly, the QoS flow of the UE 2 is a QoS flow that is of the UE 2 and that is used to transmit the data of the
first service. As shown in FIG. 14, when receiving two data flows from the AS, the UPF 1 may send the data that is of
the first service and that is in any one of the two data flows to the access network device by using a QoS flow of each
terminal in a group of terminals, for example, a QoS flow of the UE 1 and a QoS flow of the UE 2.
[0229] In this embodiment of this application, when the session management function network element sends the first
correspondence to the access network device, the session management function network element may not send indi-
cation information to the user plane function network element, or the session management function network element
may send indication information to the user plane function network element, but the user plane function network element
does not perform optimized transmission on the received data of the first service. The indication information may include
first indication information and second indication information.
[0230] In S 1205, in this embodiment of this application, for a manner in which the access network device sends, in
a multicast manner, the data of the first service to the group of terminals corresponding to the data of the first service,
refer to S503. Different from S503, in S1205, the access network device may receive the data that is of the first service
and that is carried in the QoS flow of each terminal in the group of terminals, and the access network device may select,
from the QoS flows of each terminal in the group of terminals, the data that is of the first service and that is carried in
the any QoS flow, and send the data of the first service to the group of terminals corresponding to the data of the first service.
[0231] Optionally, a first QoS flow selected by the access network device from the QoS flow of each terminal in the
group of terminals may be an earliest established QoS flow of a terminal or a latest established QoS flow of a terminal.
[0232] In this embodiment of this application, in a possible implementation in which the access network device sends
the data of the first service, the access network device may select, in a preset time window, the data of the first service
from a same QoS flow (for example, a QoS flow of a first terminal) for sending. When no data is received in the QoS
flow, the access network device may select the data that is of the first service and that is in another QoS flow for sending.
[0233] In this embodiment of this application, although the user plane function network element sends the data of the
first service by using the QoS flow of each terminal in the group of terminals, a difference between this embodiment and



EP 4 030 689 A1

25

5

10

15

20

25

30

35

40

45

50

55

the conventional technology lies in that in this embodiment of this application, the access network device may select,
from the QoS flow of each terminal, the data that is of the first service and that is carried in the any QoS flow, and send
the data of the first service to the group of terminals corresponding to the data of the first service, but does not send, to
the group of terminals, all the received data that is of the first service and that is carried in the QoS flow of each terminal.
Therefore, transmission of the data of the multicast service is optimized, a multicast channel does not need to be re-
established, and a data transmission delay is reduced.
[0234] FIG. 15 is a schematic flowchart of another embodiment of a data transmission method according to an em-
bodiment of this application. As shown in FIG. 15, the data transmission method in this embodiment of this application
may include the following steps:
[0235] S1501: A session management function network element sends first indication information to a user plane
function network element.
[0236] S1502: An application server sends at least one data flow of a first service to the user plane function network
element, where the first service is a multicast service.
[0237] S1503: The user plane function network element sends, to an access network device by using a QoS flow of
each terminal in a group of terminals corresponding to data of the first service, a data packet corresponding to the data
that is of the first service and that is in any one of the at least one data flow, where a packet header of the data packet
carries identification information of content of the data of the first service.
[0238] S1504: The access network device determines, based on the identification information of the content in the
data packet in the QoS flow of each terminal, the group of terminals corresponding to the data of the first service.
[0239] S1505: The access network device sends, in a multicast manner, the data that is of the first service and that
is carried in any QoS flow of the group of terminals to the group of terminals corresponding to the data of the first service.
[0240] For implementations of S1501, S1502, and S1505 in this embodiment of this application, refer to related de-
scriptions of S1001, S1002, and S1205 in the foregoing embodiments.
[0241] In S1503, the user plane function network element sends, to the access network device by using the QoS flow
of each terminal in the group of terminals, the data that is of the first service and that is in any one of the at least one
data flow, where the data is carried in a corresponding data packet.
[0242] In this embodiment of this application, the user plane function network element may receive the first indication
information from the session management function network element, and can further determine, based on the first
indication information, the group of terminals corresponding to the data of the first service. After receiving the at least
one data flow that is of the first service and that corresponds to the group of terminals, the user plane function network
element may mark the identification information in the data packet corresponding to the data that is of the first service
and that is carried in the data flow, where the identification information is used to indicate the content of the data of the
first service.
[0243] Correspondingly, in S1504, when receiving data packets carried in QoS flows, the access network device may
determine, based on identification information in the data packets, whether data carried in the QoS flows is the same.
Similarly, in this embodiment of this application, terminals corresponding to QoS flows that carry same data and that
are received by the access network device in a preset time window are used as the group of terminals.
[0244] The access network device determines, based on the identification information of the content in the data packet
in the QoS flow of each terminal, the group of terminals corresponding to the data of the first service.
[0245] In a possible implementation in which the access network device sends the data of the first service, the access
network device may select, in a preset time window, the data of the first service from a same QoS flow (for example, a
QoS flow of a first terminal) for sending. When no data is received in the QoS flow, the access network device may
select the data that is of the first service and that is in another QoS flow for sending.
[0246] In this embodiment of this application, the user plane function network element may receive the first indication
information from the session management function network element, and may determine, based on the first indication
information, the group of terminals corresponding to the data of the first service. The user plane function network element
marks the identification information indicating the data of the first service in the data packet corresponding to the data
that is of the first service and that is carried in each QoS flow of the group of terminals. After receiving the data packet,
the access network device may determine, based on the identification information in the data packet, QoS flows that
are of terminals and that carry same data, and further determine the group of terminals. In this embodiment of this
application, the access network device may select, from the QoS flow of each terminal, the data that is of the first service
and that is carried in the any QoS flow, and send the data of the first service to the group of terminals corresponding to
the data of the first service, but does not send, to the group of terminals, all the received data that is of the first service
and that is carried in each QoS flow. Therefore, transmission of the data of the multicast service is optimized, a multicast
channel does not need to be re-established, and a data transmission delay is reduced.
[0247] FIG. 16 is a schematic diagram of a structure of a data transmission apparatus according to an embodiment
of this application. As shown in FIG. 16, the data transmission apparatus in this embodiment may be the access network
device described above, or may be a chip applied to the access network device. The data transmission apparatus may
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be configured to perform actions of the access network device in the foregoing method embodiments. As shown in FIG.
16, the data transmission apparatus may include a receiving module 1601 and a sending module 1602.
[0248] The receiving module 1601 is configured to receive data that is of a first service and that is carried in a first
QoS flow, where the first QoS flow includes a common QoS flow between the access network device and a first user
plane function network element or a QoS flow of a first terminal, and both the access network device and the first user
plane function network element are nodes in the QoS flow of the first terminal.
[0249] The sending module 1602 is configured to send, in a multicast manner, the data of the first service to a group
of terminals corresponding to the data of the first service, where the group of terminals includes the first terminal.
[0250] In a possible design, the receiving module 1601 is further configured to receive the data that is of the first
service and that is carried in a second QoS flow, where the second QoS flow includes a common QoS flow between the
access network device and a second user plane function network element or a QoS flow of a second terminal, and both
the access network device and the second user plane function network element are nodes in the QoS flow of the second
terminal.
[0251] The group of terminals corresponding to the data of the first service includes: a first group of terminals corre-
sponding to the first QoS flow; or a second group of terminals corresponding to the second QoS flow; or a set of the first
group of terminals and the second group of terminals.
[0252] Correspondingly, the sending module 1602 is further configured to send, to the group of terminals in a multicast
manner, the data that is of the first service and that is carried in the first QoS flow or the second QoS flow.
[0253] In a possible design, the receiving module 1601 is further configured to receive a first correspondence.
[0254] The first correspondence includes: a correspondence between the first QoS flow and the group of terminals;
or a correspondence between the first QoS flow and any terminal in the group of terminals; or a correspondence between
the first QoS flow and any terminal other than the first terminal in the group of terminals; or a correspondence between
the data of the first service and any terminal in the group of terminals.
[0255] In a possible design, the first correspondence further includes a correspondence between the first QoS flow
and content of the data carried in the first QoS flow.
[0256] In a possible design, the receiving module 1601 is specifically configured to receive the first correspondence
from a session management function network element.
[0257] In a possible design, the correspondence between the first QoS flow and the group of terminals includes a
correspondence between identification information of the first QoS flow and identification information and/or tunnel
information of a QoS flow of each terminal in the group of terminals; the correspondence between the first QoS flow and
the any terminal in the group of terminals includes a correspondence between the identification information of the first
QoS flow and identification information and/or tunnel information of a QoS flow of the any terminal in the group of
terminals; the correspondence between the first QoS flow and the any terminal other than the first terminal in the group
of terminals includes a correspondence between the identification information of the first QoS flow and identification
information and/or tunnel information of a QoS flow of the any terminal other than the first terminal in the group of
terminals; and the correspondence between the data of the first service and the any terminal in the group of terminals
includes a correspondence between index information of the data of the first service and identification information and/or
tunnel information of a QoS flow of the any terminal in the group of terminals.
[0258] The data transmission apparatus provided in this embodiment of this application may perform the actions of
the access network device in the foregoing method embodiments. An implementation principle and a technical effect of
the data transmission apparatus are similar to those of the method embodiments. Details are not described herein again.
[0259] FIG. 17 is a schematic diagram of a structure of another data transmission apparatus according to an embod-
iment of this application. As shown in FIG. 17, the data transmission apparatus in this embodiment may be the user
plane network element described above, or may be a chip applied to the user plane network element. The data trans-
mission apparatus may be configured to perform actions of the user plane network element in the foregoing method
embodiments. As shown in FIG. 17, the data transmission apparatus may include a receiving module 1701 and a sending
module 1702.
[0260] The receiving module 1701 is configured to receive at least one data flow of a first service, where the first
service is a multicast service.
[0261] The sending module 1702 is configured to send, to an access network device by using a first QoS flow, data
that is of the first service and that is carried in any one of the at least one data flow, where the first QoS flow includes a
common QoS flow between the access network device and the user plane function network element or a QoS flow of
a first terminal, and both the access network device and the user plane function network element are nodes in the QoS
flow of the first terminal.
[0262] In a possible design, the receiving module 1701 is further configured to receive first indication information from
a session management function network element, where the first indication information indicates the first QoS flow used
to carry the data of the first service.
[0263] In a possible design, the first indication information includes a filtering rule of a group of terminals or a first
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correspondence, where the group of terminals includes the first terminal.
[0264] The first correspondence includes: a correspondence between the first QoS flow and the group of terminals;
or a correspondence between the first QoS flow and any terminal in the group of terminals; or a correspondence between
the first QoS flow and any terminal other than the first terminal in the group of terminals; or a correspondence between
the data of the first service and any terminal in the group of terminals.
[0265] In a possible design, the first correspondence further includes a correspondence between the first QoS flow
and content of the data carried in the first QoS flow.
[0266] In a possible design, the correspondence between the first QoS flow and the group of terminals includes a
correspondence between identification information of the first QoS flow and identification information and/or tunnel
information of a QoS flow of each terminal in the group of terminals; the correspondence between the first QoS flow and
the any terminal in the group of terminals includes a correspondence between the identification information of the first
QoS flow and identification information and/or tunnel information of a QoS flow of the any terminal in the group of
terminals; the correspondence between the first QoS flow and the any terminal other than the first terminal in the group
of terminals includes a correspondence between the identification information of the first QoS flow and identification
information and/or tunnel information of a QoS flow of the any terminal other than the first terminal in the group of
terminals; and the correspondence between the data of the first service and the any terminal in the group of terminals
includes a correspondence between index information of the data of the first service and identification information and/or
tunnel information of a QoS flow of the any terminal in the group of terminals.
[0267] In a possible design, the receiving module 1701 is further configured to: receive a QoS flow establishment
request from the session management function network element, and establish the first QoS flow, where the QoS flow
establishment request indicates to establish the first QoS flow.
[0268] The data transmission apparatus provided in this embodiment of this application may perform the actions of
the user plane network element in the foregoing method embodiments. An implementation principle and a technical
effect of the data transmission apparatus are similar to those of the method embodiments. Details are not described
herein again.
[0269] FIG. 18 is a schematic diagram of a structure of another data transmission apparatus according to an embod-
iment of this application. As shown in FIG. 18, the data transmission apparatus in this embodiment may be the session
management function network element described above, or may be a chip applied to the session management function
network element. The data transmission apparatus may be configured to perform actions of the session management
function network element in the foregoing method embodiments. As shown in FIG. 18, the data transmission apparatus
may include a sending module 1801, a receiving module 1802, and a processing module 1803.
[0270] The sending module 1801 is configured to send first indication information to a first user plane function network
element, where the first indication information indicates a first QoS flow used to carry data of a first service; and the first
QoS flow includes a common QoS flow between an access network device and the first user plane function network
element or a QoS flow of a first terminal, both the access network device and the first user plane function network element
are nodes in the QoS flow of the first terminal, and the first service is a multicast service.
[0271] In a possible design, the sending module 1801 is further configured to send second indication information to
a second user plane function network element, where the second indication information indicates a second QoS flow
used to carry the data of the first service, the second QoS flow includes a common QoS flow between the access network
device and the second user plane function network element or a QoS flow of a second terminal, and both the access
network device and the second user plane function network element are nodes in the QoS flow of the second terminal.
[0272] In a possible design, the first indication information includes a filtering rule of a group of terminals or a first
correspondence, where the group of terminals includes the first terminal.
[0273] The first correspondence includes: a correspondence between the first QoS flow and the group of terminals;
or a correspondence between the first QoS flow and any terminal in the group of terminals; or a correspondence between
the first QoS flow and any terminal other than the first terminal in the group of terminals; or a correspondence between
the data of the first service and any terminal in the group of terminals.
[0274] In a possible design, the first correspondence further includes a correspondence between the first QoS flow
and content of the data carried in the first QoS flow.
[0275] In a possible design, the sending module 1801 is specifically configured to send a session management message
to the access network device, where the session management message includes the first correspondence.
[0276] In a possible design, the correspondence between the first QoS flow and the group of terminals includes a
correspondence between identification information of the first QoS flow and identification information and/or tunnel
information of a QoS flow of each terminal in the group of terminals; the correspondence between the first QoS flow and
the any terminal in the group of terminals includes a correspondence between the identification information of the first
QoS flow and identification information and/or tunnel information of a QoS flow of the any terminal in the group of
terminals; the correspondence between the first QoS flow and the any terminal other than the first terminal in the group
of terminals includes a correspondence between the identification information of the first QoS flow and identification



EP 4 030 689 A1

28

5

10

15

20

25

30

35

40

45

50

55

information and/or tunnel information of a QoS flow of the any terminal other than the first terminal in the group of
terminals; and the correspondence between the data of the first service and the any terminal in the group of terminals
includes a correspondence between index information of the data of the first service and identification information and/or
tunnel information of a QoS flow of the any terminal in the group of terminals.
[0277] In a possible design, when the correspondence between the data of the first service and the any terminal in
the group of terminals includes the correspondence between the index information of the data of the first service and
the identification information and/or tunnel information of the QoS flow of the any terminal in the group of terminals,
the processing module 1803 is configured to: obtain the index information from a server of the first service; or obtain the
index information from the group of terminals; or generate the index information.
[0278] In a possible design, the receiving module 1802 receives a QoS flow establishment request from the first
terminal or the server of the first service.
[0279] Correspondingly, the processing module 1803 is further configured to generate the first correspondence when
the receiving module 1802 receives the QoS flow establishment request from the first terminal or the server of the first
service, where the QoS flow establishment request indicates to establish the first QoS flow.
[0280] The data transmission apparatus provided in this embodiment of this application may perform the actions of
the session management function network element in the foregoing method embodiments. An implementation principle
and a technical effect of the data transmission apparatus are similar to those of the method embodiments. Details are
not described herein again.
[0281] FIG. 19 is a schematic diagram of a structure of another data transmission apparatus according to an embod-
iment of this application. As shown in FIG. 19, the data transmission apparatus may be the access network device shown
in FIG. 16, the user plane function network element shown in FIG. 17, or the session management function network
element shown in FIG. 18. The data transmission apparatus may include a processor 1901 (for example, a CPU), a
memory 1902, and a transceiver 1906. The memory 1902 may include a high-speed random access memory (random
access memory, RAM), and may further include a non-volatile memory (non-volatile memory, NVM), for example, at
least one disk memory. The memory 1902 may store various instructions to complete various processing functions and
implement the method steps of this application. Optionally, the data transmission apparatus in this application may
further include a power supply 1903, a communications bus 1904, and a communications port 1905. The communications
bus 1904 is configured to implement a communication connection between components. The communications port 1905
is configured to implement a communication connection between the data transmission apparatus and another peripheral.
The transceiver 1906 is configured to point to the receiving or sending action of the access network device, the user
plane function network element, or the session management function network element in the foregoing embodiments.
[0282] In this embodiment of this application, the memory 1902 is configured to store computer executable program
code, where the program code includes instructions. When the processor 1901 executes the instructions, the instructions
enable the processor 1901 of the data transmission apparatus to perform actions of the SMF network element in the
foregoing method embodiments, or the instructions enable the processor 1901 of the data transmission apparatus to
perform actions of the UPF network element in the foregoing method embodiments, or the instructions enable the
processor 1901 of the data transmission apparatus to perform actions of the access network device in the foregoing
method embodiments. An implementation principle and a technical effect of the data transmission apparatus are similar
to those of the method embodiments. Details are not described herein again.
[0283] An embodiment of this application further provides a data transmission system. FIG. 20 is a schematic diagram
of a structure of a data transmission system according to an embodiment of this application. As shown in FIG. 20, the
data transmission system may include an access network device, a user plane function network element, and a session
management function network element.
[0284] The access network device may be the data transmission apparatus in FIG. 16, and is configured to perform
actions of the access network device in the foregoing embodiments. The user plane function network element may be
the data transmission apparatus in FIG. 17, and is configured to perform actions of the user plane function network
element in the foregoing embodiments. The session management function network element may be the data transmission
apparatus in FIG. 18, and is configured to perform actions of the session management function network element in the
foregoing embodiments. Implementation principles and technical effects are similar. Details are not described herein
again.
[0285] All or some of the foregoing embodiments may be implemented by using software, hardware, firmware, or any
combination thereof. When software is used to implement the embodiments, the embodiments may be implemented
completely or partially in a form of a computer program product. The computer program product includes one or more
computer instructions. When the computer program instructions are loaded and executed on a computer, the procedures
or functions according to the embodiments of this application are completely or partially generated. The computer may
be a general-purpose computer, a dedicated computer, a computer network, or another programmable apparatus. The
computer instructions may be stored in a computer-readable storage medium or may be transmitted from a computer-
readable storage medium to another computer-readable storage medium. For example, the computer instructions may
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be transmitted from a website, computer, server, or data center to another website, computer, server, or data center in
a wired (for example, a coaxial cable, an optical fiber, or a digital subscriber line (DSL)) or wireless (for example, infrared,
radio, or microwave) manner. The computer-readable storage medium may be any usable medium accessible by a
computer, or a data storage device, such as a server or a data center, integrating one or more usable media. The usable
medium may be a magnetic medium (for example, a floppy disk, a hard disk, or a magnetic tape), an optical medium
(for example, DVD), a semiconductor medium (for example, a solid-state disk (Solid-State Disk, SSD)), or the like.
[0286] The term "a plurality of’ in this specification means two or more. The term "and/or" in this specification describes
only an association relationship for describing associated objects and indicates that there may be three relationships.
For example, A and/or B may represent the following three cases: Only A exists, both A and B exist, and only B exists.
In addition, the character "/" in this specification usually indicates an "or" relationship between the associated objects.
In a formula, the character "/" indicates a "division" relationship between associated objects.
[0287] It may be understood that various numbers in the embodiments of this application are merely used for ease of
distinguishing, and are not used to limit the scope of the embodiments of this application.
[0288] It may be understood that in the embodiments of this application, sequence numbers of the foregoing processes
do not mean execution sequences. The execution sequences of the processes should be determined based on functions
and internal logic of the processes, and should not be construed as any limitation on the implementation processes of
the embodiments of this application.

Claims

1. A data transmission method, comprising:

receiving, by an access network device, data that is of a first service and that is carried in a first QoS flow,
wherein the first QoS flow comprises a common QoS flow between the access network device and a first user
plane function network element or a QoS flow of a first terminal, and both the access network device and the
first user plane function network element are nodes in the QoS flow of the first terminal; and
sending, by the access network device in a multicast manner, the data of the first service to a group of terminals
corresponding to the data of the first service, wherein the group of terminals comprises the first terminal.

2. The method according to claim 1, wherein the method further comprises:

receiving, by the access network device, the data that is of the first service and that is carried in a second QoS
flow, wherein the second QoS flow comprises a common QoS flow between the access network device and a
second user plane function network element or a QoS flow of a second terminal, and both the access network
device and the second user plane function network element are nodes in the QoS flow of the second terminal,
wherein
the group of terminals corresponding to the data of the first service comprises:

a first group of terminals corresponding to the first QoS flow; or
a second group of terminals corresponding to the second QoS flow; or
a set of the first group of terminals and the second group of terminals.

3. The method according to claim 2, wherein the sending, by the access network device in a multicast manner, the
data of the first service to a group of terminals corresponding to the data of the first service comprises:
sending, by the access network device to the group of terminals in a multicast manner, the data that is of the first
service and that is carried in the first QoS flow or the second QoS flow.

4. The method according to claim 1, wherein the method further comprises:

receiving, by the access network device, a first correspondence, wherein
the first correspondence comprises:

a correspondence between the first QoS flow and the group of terminals; or
a correspondence between the first QoS flow and any terminal in the group of terminals; or
a correspondence between the first QoS flow and any terminal other than the first terminal in the group of
terminals; or
a correspondence between the data of the first service and any terminal in the group of terminals.
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5. The method according to claim 4, wherein the first correspondence further comprises a correspondence between
the first QoS flow and content of the data carried in the first QoS flow.

6. The method according to claim 4 or 5, wherein the receiving, by the access network device, a first correspondence
comprises:
receiving, by the access network device, the first correspondence from a session management function network
element.

7. The method according to any one of claims 4 to 6, wherein the correspondence between the first QoS flow and the
group of terminals comprises a correspondence between identification information of the first QoS flow and identi-
fication information and/or tunnel information of a QoS flow of each terminal in the group of terminals;

the correspondence between the first QoS flow and the any terminal in the group of terminals comprises a
correspondence between the identification information of the first QoS flow and identification information and/or
tunnel information of a QoS flow of the any terminal in the group of terminals;
the correspondence between the first QoS flow and the any terminal other than the first terminal in the group
of terminals comprises a correspondence between the identification information of the first QoS flow and iden-
tification information and/or tunnel information of a QoS flow of the any terminal other than the first terminal in
the group of terminals; and
the correspondence between the data of the first service and the any terminal in the group of terminals comprises
a correspondence between index information of the data of the first service and identification information and/or
tunnel information of a QoS flow of the any terminal in the group of terminals.

8. A data transmission method, comprising:

receiving, by a user plane function network element, at least one data flow of a first service, wherein the first
service is a multicast service; and
sending, by the user plane function network element, data that is of the first service and that is in any one of
the at least one data flow to an access network device by using a first QoS flow, wherein
the first QoS flow comprises a common QoS flow between the access network device and the user plane function
network element or a QoS flow of a first terminal, and both the access network device and the user plane function
network element are nodes in the QoS flow of the first terminal.

9. The method according to claim 8, wherein the method further comprises:
receiving, by the user plane function network element, first indication information from a session management
function network element, wherein the first indication information indicates the first QoS flow used to carry the data
of the first service.

10. The method according to claim 9, wherein the first indication information comprises:

a filtering rule of a group of terminals or a first correspondence, wherein the group of terminals comprises the
first terminal; and
the first correspondence comprises:

a correspondence between the first QoS flow and the group of terminals; or
a correspondence between the first QoS flow and any terminal in the group of terminals; or
a correspondence between the first QoS flow and any terminal other than the first terminal in the group of
terminals; or
a correspondence between the data of the first service and any terminal in the group of terminals.

11. The method according to claim 10, wherein the first correspondence further comprises a correspondence between
the first QoS flow and content of the data carried in the first QoS flow.

12. The method according to claim 10 or 11, wherein the correspondence between the first QoS flow and the group of
terminals comprises a correspondence between identification information of the first QoS flow and identification
information and/or tunnel information of a QoS flow of each terminal in the group of terminals;

the correspondence between the first QoS flow and the any terminal in the group of terminals comprises a
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correspondence between the identification information of the first QoS flow and identification information and/or
tunnel information of a QoS flow of the any terminal in the group of terminals;
the correspondence between the first QoS flow and the any terminal other than the first terminal in the group
of terminals comprises a correspondence between the identification information of the first QoS flow and iden-
tification information and/or tunnel information of a QoS flow of the any terminal other than the first terminal in
the group of terminals; and
the correspondence between the data of the first service and the any terminal in the group of terminals comprises
a correspondence between index information of the data of the first service and identification information and/or
tunnel information of a QoS flow of the any terminal in the group of terminals.

13. The method according to any one of claims 8 to 12, wherein before the receiving, by a user plane function network
element, at least one data flow of a first service, the method further comprises:
receiving, by the user plane function network element, a QoS flow establishment request from the session manage-
ment function network element, and establishing the first QoS flow, wherein the QoS flow establishment request
indicates to establish the first QoS flow.

14. A data transmission method, comprising:

sending, by a session management function network element, first indication information to a first user plane
function network element, wherein the first indication information indicates a first QoS flow used to carry data
of a first service; and
the first QoS flow comprises a common QoS flow between an access network device and the first user plane
function network element or a QoS flow of a first terminal, both the access network device and the first user
plane function network element are nodes in the QoS flow of the first terminal, and the first service is a multicast
service.

15. The method according to claim 14, wherein the method further comprises:
sending, by the session management function network element, second indication information to a second user
plane function network element, wherein the second indication information indicates a second QoS flow used to
carry the data of the first service, the second QoS flow comprises a common QoS flow between the access network
device and the second user plane function network element or a QoS flow of a second terminal, and both the access
network device and the second user plane function network element are nodes in the QoS flow of the second terminal.

16. The method according to claim 14 or 15, wherein the first indication information comprises:

a filtering rule of a group of terminals or a first correspondence, wherein the group of terminals comprises the
first terminal; and
the first correspondence comprises:

a correspondence between the first QoS flow and the group of terminals; or
a correspondence between the first QoS flow and any terminal in the group of terminals; or
a correspondence between the first QoS flow and any terminal other than the first terminal in the group of
terminals; or
a correspondence between the data of the first service and any terminal in the group of terminals.

17. The method according to claim 16, wherein the first correspondence further comprises a correspondence between
the first QoS flow and content of the data carried in the first QoS flow.

18. The method according to claim 16 or 17, wherein the method further comprises:
sending, by the session management function network element, a session management message to the access
network device, wherein the session management message comprises the first correspondence.

19. The method according to any one of claims 16 to 18, wherein the correspondence between the first QoS flow and
the group of terminals comprises a correspondence between identification information of the first QoS flow and
identification information and/or tunnel information of a QoS flow of each terminal in the group of terminals;

the correspondence between the first QoS flow and the any terminal in the group of terminals comprises a
correspondence between the identification information of the first QoS flow and identification information and/or
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tunnel information of a QoS flow of the any terminal in the group of terminals;
the correspondence between the first QoS flow and the any terminal other than the first terminal in the group
of terminals comprises a correspondence between the identification information of the first QoS flow and iden-
tification information and/or tunnel information of a QoS flow of the any terminal other than the first terminal in
the group of terminals; and
the correspondence between the data of the first service and the any terminal in the group of terminals comprises
a correspondence between index information of the data of the first service and identification information and/or
tunnel information of a QoS flow of the any terminal in the group of terminals.

20. The method according to claim 19, wherein when the correspondence between the data of the first service and the
any terminal in the group of terminals comprises the correspondence between the index information of the data of
the first service and the identifier information and/or tunnel information of the QoS flow of the any terminal in the
group of terminals, the method further comprises:

obtaining, by the session management function network element, the index information from a server of the first
service; or
obtaining, by the session management function network element, the index information from the group of ter-
minals; or
generating, by the session management function network element, the index information.

21. The method according to any one of claims 16 to 20, wherein the method further comprises:
receiving, by the session management function network element, a QoS flow establishment request from the first
terminal or the server of the first service, and generating the first correspondence, wherein the QoS flow establishment
request indicates to establish the first QoS flow.

22. A data transmission apparatus, comprising a memory and a processor, wherein the memory stores computer exe-
cutable instructions; and
the processor executes the computer executable instructions stored in the memory, so that the data transmission
apparatus performs the method according to any one of claims 1 to 7.

23. A data transmission apparatus, comprising a memory and a processor, wherein the memory stores computer exe-
cutable instructions; and
the processor executes the computer executable instructions stored in the memory, so that the data transmission
apparatus performs the method according to any one of claims 8 to 13.

24. A data transmission apparatus, comprising a memory and a processor, wherein the memory stores computer exe-
cutable instructions; and
the processor executes the computer executable instructions stored in the memory, so that the data transmission
apparatus performs the method according to any one of claims 14 to 21.

25. A communications system, comprising the data transmission apparatus according to claim 22, the data transmission
apparatus according to claim 23, and the data transmission apparatus according to claim 24.

26. A computer readable storage medium, configured to store a computer program or instructions, wherein when the
computer program or the instructions are run on a computer, the computer is enabled to perform the method according
to any one of claims 1 to 21.
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