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MULTICAST SERVICE IMPLEMENTING METHOD,
DEVICE, AND COMMUNICATION DEVICE

CROSS-REFERENCE TO RELATED APPLICATIONS

This application claims priority to Chinese Patent Application No. 202010002085.2,
filed in China on January 2, 2020, which is incorporated herein by reference in its

entirety.

TECHNICAL FIELD

[0001] The present invention relates to the field of communications technologies,
and in particular, to a multicast service implementation method and apparatus and a

communications device.

BACKGROUND

[0002] In the related art, multicast services are provided based on network elements.
However, the core network of a 5G network is a service architecture based on network
functions. Therefore, multicast services are unable to be provided on the 5G network

architecture.

SUMMARY

[0003] Embodiments of the present invention provide a multicast service
implementation method and apparatus and a communications device such that multicast
services are able to be provided on a 5G network architecture.

[0004] According to a first aspect, an embodiment of the present invention provides
a multicast service implementation method, applied to a first network function of a

communications device and including:
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receiving from a terminal a request carrying multicast service information;
and

executing a unicast session establishment procedure to establish a unicast
session connection to the terminal.
[0005] According to a second aspect, an embodiment of the present invention
provides a multicast service implementation method, applied to a second network
function of a communications device and including:

receiving a first invocation parameter from a first network function, where
the first invocation parameter is used for invoking a multicast session context service
operation of the second network function; and

sending a first invocation result to the first network function, where the first
invocation result indicates that a multicast session connection has failed to be
established.
[0006] According to a third aspect, an embodiment of the present invention further
provides a multicast service implementation method, applied to a third network
function of a communications device and including:

receiving a second invocation parameter from a second network function,
where the second invocation parameter is used for invoking an authorization service
operation of the third network function; and

returning a second invocation result to the second network function, where
the second invocation result indicates that an error has occurred.
[0007] According to a fourth aspect, an embodiment of the present invention
provides a multicast service implementation method, applied to a terminal and
including:

sending to a first network function a request carrying multicast service
information; and

executing a unicast session establishment procedure.
[0008] According to a fifth aspect, an embodiment of the present invention provides
a multicast service implementation apparatus, applied to a first network function of a

communications device and including:
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a first receiving module, configured to receive from a terminal a request
carrying multicast service information; and

a first execution module, configured to execute a unicast session
establishment procedure to establish a unicast session connection to the terminal.
[0009] According to a sixth aspect, an embodiment of the present invention
provides a multicast service implementation apparatus, applied to a second network
function of a communications device and including:

a second receiving module, configured to receive a first invocation
parameter from a first network function, where the first invocation parameter is used
for invoking a multicast session context service operation of the second network
function; and

a first sending module, configured to send a first invocation result to the first
network function, where the first invocation result indicates that a multicast session
connection has failed to be established.

[0010] According to a seventh aspect, an embodiment of the present invention
provides a multicast service implementation apparatus, applied to a third network
function of a communications device and including:

a third receiving module, configured to receive a second invocation
parameter from a second network function, where the second invocation parameter is
used for invoking an authorization service operation of the third network function; and

a second sending module, configured to return a second invocation result to
the second network function, where the second invocation result indicates that an error
has occurred.

[0011] According to an eighth aspect, an embodiment of the present invention
provides a multicast service implementation apparatus, applied to a terminal and
including:

a third sending module, configured to send to a first network function a
request carrying multicast service information; and

a second execution module, configured to execute a unicast session

establishment procedure.
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[0012] According to a ninth aspect, an embodiment of the present invention further
provides a communications device, where the communications device includes a
processor, a memory, and a computer program stored in the memory and running on the
processor; and when the processor executes the computer program, the steps of the
foregoing multicast service implementation method are implemented.

[0013] According to a tenth aspect, an embodiment of the present invention
provides a computer-readable storage medium, where the computer-readable storage
medium stores a computer program, and when the computer program is executed by a
processor, the steps of the foregoing multicast service implementation method are
implemented.

[0014] In the preceding solutions, when the terminal requests a multicast service,
the first network function interacts with the second network function before executing
a unicast session establishment procedure with the terminal to establish a unicast
session connection to the terminal. In this way, multicast services are able to be

provided based on service configurations of a 5G network architecture.

BRIEF DESCRIPTION OF DRAWINGS

[0015] To describe the technical solutions in the embodiments of the present
invention more clearly, the following briefly describes the accompanying drawings
required for describing the embodiments of the present invention. Apparently, the
accompanying drawings in the following description show merely some embodiments
of the present invention, and a person of ordinary skill in the art may still derive other
drawings from these accompanying drawings without creative efforts.

[0016] FIG. 1 is a flowchart 1 of a multicast service implementation method
according to an embodiment of the present invention;

[0017] FIG. 2 is a flowchart 2 of a multicast service implementation method
according to an embodiment of the present invention;

[0018] FIG. 3 is a flowchart 3 of a multicast service implementation method

according to an embodiment of the present invention;
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[0019] FIG. 4 is a flowchart 4 of a multicast service implementation method
according to an embodiment of the present invention;

[0020] FIG. 5 is a schematic diagram of a multicast service architecture according
to an embodiment of the present invention;

[0021] FIG. 6 is a flowchart 5 of a multicast service implementation method
according to an embodiment of the present invention;

[0022] FIG. 7 is a flowchart 6 of a multicast service implementation method
according to an embodiment of the present invention;

[0023] FIG. 8 is a flowchart 7 of a multicast service implementation method
according to an embodiment of the present invention;

[0024] FIG. 9 is a schematic structural diagram of a first network function
according to an embodiment of the present invention;

[0025] FIG. 10 is a schematic structural diagram of a second network function
according to an embodiment of the present invention;

[0026] FIG. 11 is a schematic structural diagram of a third network function
according to an embodiment of the present invention;

[0027] FIG. 12 is a schematic structural diagram of a terminal according to an
embodiment of the present invention; and

[0028] FIG. 13 is a schematic structural diagram of a communications device

according to an embodiment of the present invention.

DESCRIPTION OF EMBODIMENTS

[0029] The following describes exemplary embodiments of the present invention
in more detail with reference to the accompanying drawings. Although the exemplary
embodiments of the present invention are shown in the accompanying drawings, it
should be understood that the present invention may be implemented in various forms
and should not be limited by the embodiments set forth herein. On the contrary, the

embodiments are provided to enable a more thorough understanding of the present
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invention and completely convey the scope of the present invention to a person skilled
in the art.

[0030] The terms "first", "second", and the like in this specification and claims of
this application are used to distinguish between similar objects rather than describing a
specific order or sequence. It should be understood that the figures used in this way are
interchangeable in appropriate circumstances, so that the embodiments of this
application described herein can be implemented in other orders than the order
illustrated or described herein. In addition, the terms "include", "comprise", and any
other variants thereof are intended to cover a non-exclusive inclusion. For example, a
process, method, system, product, or device that includes a list of steps or units is not
necessarily limited to those steps or units that are expressly listed, but may include other
steps or units that are not expressly listed or are inherent to such process, method,
product, or device. "And/or" in the specification and claims represents at least one of
the connected objects.

[0031] Examples provided in the following description are not intended to limit the
scope, applicability, or configuration described in the claims. Functions and
arrangements of discussed elements may be changed without departing from the spirit
and scope of this disclosure. Various examples may be omitted or replaced properly, or
various procedures or components may be added. For example, the described method
may be performed in an order different from the described order, and steps may be
added, omitted, or combined. In addition, features described with reference to some
examples may be combined in other examples.

[0032] Optionally, the communications device in the embodiments of the present
invention may be a terminal or network device. The terminal may also be referred to as
a terminal device or user equipment (User Equipment, UE). The terminal may be a
terminal-side device such as a mobile phone, a tablet computer (Tablet Personal
Computer), a laptop computer (Laptop Computer), a personal digital assistant (Personal
Digital Assistant, PDA), a mobile Internet device (Mobile Internet Device, MID), a
wearable device (Wearable Device), or an in-vehicle device. It should be noted that a
specific type of the terminal is not limited in the embodiments of the present invention.
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[0033] The network device may be a base station or a core network element. The
base station may be a 5G base station and a base station of a later release (for example,
gNB or 5G NR NB), or a base station in other communications systems (for example,
eNB, WLAN access point, or other access points). The base station may be referred to
as an access point, a base transceiver station (Base Transceiver Station, BTS), a radio
base station, a radio transceiver, a basic service set (Basic Service Set, BSS), an
extended service set (Extended Service Set, ESS), a NodeB, an evolved NodeB (eNB),
ahome NodeB, a home evolved NodeB, a WLAN access point, a Wi-Fi node, or another
appropriate term in the art. As long as a same technical effect is achieved, the base
station is not limited to a specific technical term.

[0034] The core network element is optionally an access and mobility management
function (Access and Mobility Management Function, AMF), where the AMF may also
be referred to as an access management function; or the core network element is
optionally a session management function (Session Management Function, SMF).
[0035] The 3rd Generation Partnership Project (3rd Generation Partnership Project,
3GPP) has defined a multicast service user-add procedure for mobile networks.
However, this procedure is applicable only to 2G, 3G, and 4G networks. The core
network of a 5G network employs a service based architecture (Service Based
Architecture) such that the core network provides services no longer based on network
elements with complete software and hardware, but based on network functions in the
form of software. Existing multicast network elements are unable to adapt to the new
architecture through simple changes. As a result, existing multicast services cannot be
provided on 5G networks.

[0036] Embodiments of the present invention provide a multicast service
implementation method and apparatus and a communications device such that multicast
services are able to be provided on a 5G network architecture.

[0037] An embodiment of the present invention provides a multicast service
implementation method applied to a first network function of a communications device,

which, as shown in FIG. 1, includes:
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[0038] Step 11: Receive from a terminal a request carrying multicast service
information; and
[0039] Step 12: Execute a unicast session establishment procedure to establish a
unicast session connection to the terminal.
[0040] In this embodiment, after receiving the request carrying multicast service
information from the terminal, the first network function executes the unicast session
establishment procedure to establish a unicast session connection to the terminal such
that multicast services are able to be provided on a 5G network architecture.
[0041] In an exemplary embodiment of the present invention, the method further
includes:

sending a first invocation parameter to a second network function, where
the first invocation parameter is used for invoking a multicast session context service
operation of the second network function; and

receiving a first invocation result from the second network function, where
the first invocation result indicates that a multicast session connection has failed to be
established.
[0042] In an exemplary embodiment of the present invention, the request includes
any one of the following:

a multicast session establishment request;

a first data packet for requesting to join a multicast group; and

a unicast session establishment request.
[0043] In an exemplary embodiment of the present invention, the first invocation
parameter includes a user identifier of the terminal and the multicast service information.
[0044] In an exemplary embodiment of the present invention, the multicast service
information includes at least one of the following: a multicast address, a multicast group
identifier, and first indication information for indicating a multicast session.
[0045] In an exemplary embodiment of the present invention, the request may be
sent to the first network function through a signaling path; or

the request may be sent to the first network function through a user-plane

path.
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[0046] In an exemplary embodiment of the present invention, the first invocation
result may further include at least one of the following:

second indication information indicating whether a user is in a multicast
service group; and

a failure cause.
[0047] In an exemplary embodiment of the present invention, the method further
includes:

sending the failure cause and/or the second indication information to the
terminal. After the failure cause is sent to the terminal, the terminal is able to know the
failure cause.
[0048] In the embodiments of the present invention, the first network function may
be an AMF or SMF.
[0049] In the embodiments of the present invention, terminal and terminal user are
different concepts. A terminal user may be understood as an owner or user of a terminal.
[0050] An embodiment of the present invention provides a multicast service
implementation method, applied to a second network function of a communications
device, as shown in FIG. 2, and including:
[0051] Step 21: Receive a first invocation parameter from a first network function,
where the first invocation parameter is used for invoking a multicast session context
service operation of the second network function; and
[0052] Step 22: Send a first invocation result to the first network function, where
the first invocation result indicates that a multicast session connection has failed to be
established.
[0053] In an exemplary embodiment of the present invention, the method may
further include:

sending a second invocation parameter to a third network function, where
the second invocation parameter is used for invoking an authorization service operation
of the third network function; and

receiving a second invocation result from the third network function, where
the second invocation result indicates that an error has occurred.

9
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[0054] In an exemplary embodiment of the present invention, the second invocation
parameter may further include a user identifier of a terminal and multicast service
information. The multicast service information includes at least one of the following: a
multicast address, a multicast group identifier, and first indication information for
indicating a multicast session.
[0055] In an exemplary embodiment of the present invention, the second invocation
result may include at least one of the following:

third indication information indicating that a user is in a multicast service
group or that a user is not in a multicast service group;

a multicast service group identifier; and

a failure cause.
[0056] The second network function may send the failure cause to the first network
function so that the first network function knows the failure cause.
[0057] In the embodiments of the present invention, the second network function
may be a multicast broadcast session function (Multicast Broadcast Session Function,
MBSF), or an AMF and MBSF, or an SMF and MBSF.
[0058] An embodiment of the present invention provides a multicast service
implementation method, applied to a third network function of a communications
device, as shown in FIG. 3, and including:
[0059] Step 31: Receive a second invocation parameter from a second network
function, where the second invocation parameter is used for invoking an authorization
service operation of the third network function; and
[0060] Step 32: Return a second invocation result to the second network function,
where the second invocation result indicates that an error has occurred.
[0061] In an exemplary embodiment of the present invention, the returning a second
invocation result to the second network function includes at least one of the following:

returning the second invocation result to the second network function based
on a user identifier of a terminal and multicast service information that are in the second

invocation parameter; or

10
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receiving event operation information from a fourth network function,
sending a decision request to the fourth network function, and receiving a third result
from the fourth network function, where the third result indicates that an error has
occurred.
[0062] In the embodiments of the present invention, the third network function may
be a multicast broadcast policy control function (Multicast Broadcast Policy Control
Function, MBPCF).
[0063] An embodiment of the present invention provides a multicast service
implementation method applied to a terminal, which, as shown in FIG. 4, includes:
[0064] Step 41: Send to a first network function a request carrying multicast service
information; and
[0065] Step 42: Execute a unicast session establishment procedure.
[0066] In an exemplary embodiment of the present invention, the request includes
any one of the following:

a multicast session establishment request;

a first data packet for requesting to join a multicast group; and

a unicast session establishment request.
[0067] In an exemplary embodiment of the present invention, the executing a
unicast session establishment procedure includes any one of the following:

receiving a notification for establishing a unicast session connection;

initiating establishment of a unicast session connection; and

completing a unicast session establishment procedure.
[0068] In an exemplary embodiment of the present invention, the request may be
sent to the first network function through a signaling path; or

the request may be sent to the first network function through a user-plane
path.
[0069] In an exemplary embodiment of the present invention, the method further
includes receiving at least one of the following information from the first network

function:
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second indication information indicating whether a user is in a multicast
service group; and

a failure cause.
[0070] After receiving the failure cause, the terminal is able to know the failure
cause.
[0071] In the embodiments of the present invention, terminal and terminal user are
different concepts. A terminal user may be understood as an owner or user of a terminal.
[0072] FIG. 5 is a schematic diagram of a multicast service architecture according
to an embodiment of the present invention. As shown in FIG. 5, interface R101 is used
for signaling exchange between a terminal (User Equipment, UE) and an access
management function (Access Management Function, AMF). Interface R102 is used
for signaling and data exchange between the terminal and a radio access network (Radio
Access Network, RAN) which is also known as a base station system. Interface R103
is used for signaling exchange between the radio access network and the AMF. Interface
R104 is used for control signaling exchange between a user plane function (User Plane
Function, UPF) and a session management function (Session Management Function,
SMF). Interface R105 is used for control signaling exchange between multicast
broadcast user plane functions (Multicast Broadcast User plane Function, MBUF).
Service-based invocation S106 provides various access management related services
that are made open by the AMF for invocation by other network functions (Network
Function, NF). Service-based invocation S107 provides various session management
related services that are made open by the SMF for invocation by other NFs. Service-
based invocation S108 provides various multicast broadcast policy control related
services that are made open by a multicast broadcast policy control function (Multicast
Broadcast Policy Control Function, MBPCF) for invocation by other NFs. Service-
based invocation S109 provides various multicast broadcast session management
related services that are made open by a multicast broadcast session function (Multicast

Broadcast Session Function, MBSF) for invocation by other NFs.
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[0073] In a specific embodiment of the present invention, the first network function
may change a multicast service into a unicast mode according to a user request of a
terminal. As shown in FIG. 6, this embodiment includes the following steps:

[0074] Step 201: The terminal finds that a broadcast signal has been degraded but
still wants to receive relevant data content.

[0075] Step 202: The terminal sends a unicast session establishment request, for
example, a PDU Session Establishment Request message, to an SMF. The request
carries multicast service information such as a multicast address (Multicast IP), a
multicast group identifier (Temporary Mobile Group Identifier, TMGI), or indication
information for indicating establishment of a multicast session.

[0076] Step 203: The SMF invokes a multicast context user delete service operation
of an MBSF serving a multicast service indicated by the multicast service information,
for example, an Nmbsf MBContext UserDelete operation, where parameters include
a user identifier (for example, an international mobile subscriber identity (International
Mobile Subscriber Identity, IMSI)) and the multicast service information.

[0077] Step 204: The MBSF invokes a user delete authorization service operation
of the MBPCEF, for example, an Nmbpcf PolicyAuthorization UserDelete operation,
where parameters include the user identifier and the multicast service information.
[0078] Step 205: Optionally, the MBPCF notifies an application corresponding to
the multicast service that a user is leaving a multicast group. The notification message
includes a second user identifier (for example, an IMSI or a general public subscriber
identifier (General Public Subscriber Identifier, GPSI) found based on the IMSI).
[0079] Step 206: The MBPCF determines that the user is in a corresponding
multicast group and deletes the user from the corresponding group; or the MBPCF
receives a result returned by the app, which indicates that the user is in the multicast
service group. Optionally, the MBPCEF returns to the MBSF a result which may carry a
group identifier, for example, a temporary mobile group identity (Temporary Mobile
Group Identity, TMGI), and may also carry indication information indicating that the

user is in or not in the group.
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[0080] Step 207: Optionally, the MBSF returns to the SMF an invocation result
which may contain the indication information indicating that the user is in or not in the
group.

[0081] Step 208: After step 202, the SMF executes a unicast session establishment
procedure, that is, a PDU Session Establishment procedure, or after step 207, the SMF
executes a unicast session establishment procedure, that is, a PDU Session
Establishment procedure, with the indication information in step 207 carried in a unicast
session establishment completion message (for example, PDU Session Establishment
Accept) sent to the terminal.

[0082] In this embodiment, the first network function is the SMF and the second
network function is the MBSF. Alternatively, the second network function may
integrate the SMF and MBSF, in which case, step 203 and step 207 are internal
operations.

[0083] In another specific embodiment of the present invention, the first network
function changes a multicast service into a unicast mode according to a user request of
a terminal. As shown in FIG. 7, this embodiment includes the following steps:

[0084] Step 301: The terminal is interested in a multicast service. For example, the
terminal interacts with an application server of a content provider through an app or
learns about the service from radio broadcast information.

[0085] Step 302: The terminal sends to an SMF a multicast session establishment
request, for example, an MB Session Establishment Request message, which carries
multicast service information such as a multicast address (Multicast IP), a multicast
group identifier (Temporary Mobile Group Identifier, TMGI), or indication information
for indicating establishment of a multicast session, and also carries information required
for establishing a unicast session.

[0086] Alternatively, a unicast session establishment request (for example, a PDU
Session Establishment Request message) that carries multicast service information may
be used to express a multicast session establishment request.

[0087] Step 303: The SMF invokes a multicast context user add service operation
of the MBSF, for example, an Nmbsf MBContext UserAdd operation, where

14



10

15

20

25

parameters include a user identifier (for example, an IMSI) and multicast service
information.

[0088] Step 304: The MBSF invokes a user add authorization service operation of
the MBPCEF, for example, an Nmbpcf PolicyAuthorization UserAdd operation, where
parameters include the user identifier and the multicast service information.

[0089] Step 305: Optionally, the MBPCF notifies an application corresponding to
the multicast service that a user is joining a multicast group, with a notification message
including a second user identifier (for example, an IMSI or a GPSI found based on the
IMSI).

[0090] Step 306: The MBPCF determines that the user is allowed to receive data of
the corresponding multicast group but only unicast mode is allowed because of a small
number of users present in the group; or, the MBPCEF receives a result returned by the
application, which indicates that only unicast mode is allowed. The MBPCF returns to
the MBSF a result indicating that a unicast session is allowed. The result may carry a
group identifier, for example, a TMGI, and may also carry cause information, for
example, presence of a small number of users.

[0091] Step 307: The MBSF returns to the SMF an invocation result indicating that
a unicast session is allowed. The invocation result may contain the cause information.
[0092] Step 308: The SMF executes a unicast session establishment procedure, that
is, a PDU Session Establishment procedure, with the cause information in step 307
carried in a unicast session establishment completion message (for example, PDU
Session Establishment Accept) sent to the terminal.

[0093] In this embodiment, the first network function is the SMF and the second
network function is the MBSF. Alternatively, the second network function may
integrate the SMF and MBSF, in which case, step 303 and step 307 are internal
operations.

[0094] In another specific embodiment of the present invention, the first network
function changes a multicast service into a unicast mode according to a user request of

a terminal. As shown in FIG. 8, this embodiment includes the following steps:
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[0095] Step 401: The terminal is interested in a multicast service. For example, the
terminal interacts with an application server of a content provider through an
application (APP) or learns about the service from radio broadcast information.

[0096] Step 402: The terminal sends an IP packet through a user plane, using a join-
group message defined in the multicast protocol, for example, an Internet Group
Management Protocol (Internet Group Management Protocol, IGMP) join message or
a multicast listener discover (Multicast Listener Discover, MLD) message. A source
address of the IP packet is an IP address of the terminal, and a destination address
thereof is a multicast group address, that is, a multicast [P address.

[0097] Step 403: The UPF notifies the SMF of data arrival and forwards the
captured IP packet.

[0098] Step 404: The SMF invokes a multicast context user add service operation
of the MBSF, for example, an Nmbsf MBContext UserAdd operation, where
parameters include a user identifier (for example, an IMSI) and multicast service
information.

[0099] Step 405: The MBSF invokes a user add authorization service operation of
the MBPCEF, for example, an Nmbpcf PolicyAuthorization UserAdd operation, where
parameters include the user identifier and the multicast service information.

[00100] Step 406: Optionally, the MBPCF notifies an application corresponding to
the multicast service that a user is joining a multicast group. The notification message
includes a second user identifier (for example, an IMSI or a GPSI found based on the
IMSI).

[00101] Step 407: The MBPCF determines that the user is allowed to receive data of
the corresponding multicast group but only unicast mode is allowed because of a small
number of users present in the group; or, the MBPCEF receives a result returned by the
application, which indicates that only unicast mode is allowed. The MBPCF returns to
the MBSF a result indicating that a unicast session is allowed. The result may carry a
group identifier, for example, a TMGI, and may also carry cause information, for

example, presence of a small number of users.
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[00102] Step 408: The MBSF returns to the SMF an invocation result indicating that
a unicast session is allowed. The invocation result may contain cause information, or
simply contain a message sent to the terminal for notifying establishment of a unicast
connection, for example, Initiate PDU Session Establishment Notification, with cause
information carried therein.
[00103] Step 409: The SMF sends a message for notifying the terminal of
establishment of a unicast connection, for example, Initiate PDU Session Establishment
Notification, or the SMF may forward the message received from the MBSF for
notifying the terminal of establishment of a unicast connection.
[00104] Step 410: The terminal executes a unicast session establishment procedure,
that is, a PDU Session Establishment procedure, with the cause information in step 408
carried in a unicast session establishment completion message (for example, PDU
Session Establishment Accept) sent to the terminal.
[00105] In this embodiment, the first network function is the SMF and the second
network function is the MBSF. Alternatively, the second network function may
integrate the SMF and MBSF, in which case, step 404 and step 408 are internal
operations.
[00106] The foregoing embodiments have described the multicast service
implementation methods of the present invention. The following is to describe
communications devices corresponding to the multicast service implementation
methods of the present invention with reference to embodiments and the accompanying
drawings.
[00107] Referring to FIG. 9, FIG. 9 is a schematic structural diagram of a multicast
service implementation apparatus according to an embodiment of the present invention.
The multicast service implementation apparatus is applied to a first network function
of a communications device. As shown in FIG. 9, the multicast service implementation
apparatus 50 includes:

a first receiving module 51, configured to receive from a terminal a request

carrying multicast service information; and
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a first execution module 52, configured to execute a unicast session

establishment procedure to establish a unicast session connection to the terminal.
[00108] In this embodiment, the multicast service implementation apparatus 50 is
capable of implementing the processes implemented in the method embodiment shown
in FIG. 1 of the present invention, with the same beneficial effects achieved. To avoid
repetition, details are not described herein again.
[00109] Referring to FIG. 10, FIG. 10 is a schematic structural diagram of a multicast
service implementation apparatus according to an embodiment of the present invention.
The multicast service implementation apparatus is applied to a second network function
of a communications device. As shown in FIG. 10, the multicast service implementation
apparatus 60 includes:

a second receiving module 61, configured to receive a first invocation
parameter from a first network function, where the first invocation parameter is used
for invoking a multicast session context service operation of the second network
function; and

a first sending module 62, configured to send a first invocation result to the
first network function, where the first invocation result indicates that a multicast session
connection has failed to be established.

[00110] In this embodiment, the multicast service implementation apparatus 60 is
capable of implementing the processes implemented in the method embodiment shown
in FIG. 2 of the present invention, with the same beneficial effects achieved. To avoid
repetition, details are not described herein again.

[00111] Referring to FIG. 11, FIG. 11 is a schematic structural diagram of a multicast
service implementation apparatus according to an embodiment of the present invention.
The multicast service implementation apparatus is applied to a third network function
of'a communications device. As shown in FIG. 11, the multicast service implementation
apparatus 70 includes:

a third receiving module 71, configured to receive a second invocation
parameter from a second network function, where the second invocation parameter is
used for invoking an authorization service operation of the third network function; and
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a second sending module 72, configured to return a second invocation result
to the second network function, where the second invocation result indicates that an
error has occurred.

[00112] In this embodiment, the multicast service implementation apparatus 70 is
capable of implementing the processes implemented in the method embodiment shown
in FIG. 3 of the present invention, with the same beneficial effects achieved. To avoid
repetition, details are not described herein again.

[00113] Referring to FIG. 12, FIG. 12 is a schematic structural diagram of a
communications device according to an embodiment of the present invention. The
communications device is a terminal. As shown in FIG. 12, the terminal 80 includes:

a third sending module 81, configured to send to a first network function a
request carrying multicast service information; and

a second execution module 82, configured to execute a unicast session
establishment procedure.

[00114] In this embodiment, the terminal 80 is capable of implementing the
processes implemented in the method embodiment shown in FIG. 4 of the present
invention, with the same beneficial effects achieved. To avoid repetition, details are not
described herein again.

[00115] Referring to FIG. 13, FIG. 13 is a schematic structural diagram of another
communications device according to an embodiment of the present invention. As shown
in FIG. 13, the communications device 90 includes a processor 91, a memory 92, and a
computer program stored in the memory 92 and capable of running on the processor.
The components of the communications device 90 are coupled together via a bus
interface 93. When the computer program is executed by the processor 91, the processes
implemented in the method embodiment shown in FIG. 1 are implemented, or the
processes implemented in the method embodiment shown in FIG. 2 are implemented,
or the processes implemented in the method embodiment shown in FIG. 3 are
implemented, or the processes implemented in the method embodiment shown in FIG.
4 are implemented, or the processes implemented in the method embodiment shown in
FIG. 6 are implemented, or the processes implemented in the method embodiment
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shown in FIG. 7 are implemented, or the processes implemented in the method
embodiment shown in FIG. 8 are implemented, with the same technical effects achieved.
To avoid repetition, details are not described herein again.

[00116] An embodiment of the present invention further provides a computer-
readable storage medium which stores a computer program. When the computer
program is executed by a processor, the processes implemented in the method
embodiment shown in FIG. 1 are implemented, or the processes implemented in the
method embodiment shown in FIG. 2 are implemented, or the processes implemented
in the method embodiment shown in FIG. 3 are implemented, or the processes
implemented in the method embodiment shown in FIG. 4 are implemented, or the
processes implemented in the method embodiment shown in FIG. 6 are implemented,
or the processes implemented in the method embodiment shown in FIG. 7 are
implemented, or the processes implemented in the method embodiment shown in FIG.
8 are implemented, with the same technical effects achieved. To avoid repetition, details
are not described herein again. The computer-readable storage medium is, for example,
a read-only memory (Read-Only Memory, ROM), a random access memory (Random
Access Memory, RAM), a magnetic disk, or an optical disc.

[00117] A person of ordinary skill in the art may understand that the units and
algorithm steps in the examples described with reference to the embodiments disclosed
in this specification can be implemented by electronic hardware or a combination of
computer software and electronic hardware. Whether the functions are performed by
hardware or software depends on particular applications and design constraints of the
technical solutions. A person skilled in the art may use different methods to implement
the described functions for each particular application, but it should not be considered
that such implementations have gone beyond the scope of the present invention.
[00118] It may be clearly understood by a person skilled in the art that, for
convenience and brevity of description, for detailed working processes of the system,
apparatuses, and units described above, reference may be made to corresponding
processes in the foregoing method embodiments, and details are not described herein
again.
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[00119] In the embodiments provided in this application, it should be understood
that the disclosed apparatus and method may be implemented in other manners. For
example, the described apparatus embodiments are merely examples. For example, the
unit division is merely logical function division and may be other division in actual
implementation. For example, a plurality of units or components may be combined or
integrated into another system, or some features may be ignored or not be performed.
In addition, the displayed or discussed mutual couplings or direct couplings or
communication connections may be indirect couplings or communication connections
via some interfaces, apparatuses or units, and may be implemented in electrical,
mechanical, or other forms.

[00120] The units described as separate parts may or may not be physically separate,
and parts displayed as units may or may not be physical units, meaning they may be
located in one position or distributed on a plurality of network elements. Some or all of
the units may be selected based on actual requirements to achieve the objectives of the
solutions of the embodiments.

[00121] In addition, functional units in the embodiments of the present invention
may be integrated into one processing unit, or each of the units may exist alone
physically, or two or more units are integrated into one unit.

[00122] When implemented in a form of a software functional unit and sold or used
as an independent product, the functions may be stored in a computer-readable medium.
Based on such an understanding, the technical solutions of the present invention
essentially, or the part contributing to the prior art, or some of the technical solutions
may be implemented in a form of a software product. The software product is stored in
a storage medium, and includes several instructions for instructing a computer device
(which may be a personal computer, a server, a network device, or the like) to perform
all or some of the steps of the method described in the embodiments of the present
invention. The foregoing storage medium includes any medium that can store program
code, such as a USB flash drive, a removable hard disk, a ROM, a RAM, a magnetic

disk, or an optical disc.
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[00123] Inaddition, it should be noted that in the apparatus and method of the present
invention, apparently, the components or steps may be decomposed and/or recombined.
Such decomposition and/or recombination should be considered as equivalent solutions
of the present invention. In addition, the steps for performing the foregoing series of
processing may be performed in a natural chronological order as described herein, but
do not necessarily need to be performed in a chronological order. Some steps may be
performed in parallel or independent of each other. A person of ordinary skill in the art
can understand that all or any steps or components of the method and the apparatus in
the present invention may be implemented in any computing apparatus (including a
processor, a storage medium, and the like) or a network of computing apparatuses
through hardware, firmware, software, or a combination thereof. This can be
implemented by a person of ordinary skill in the art who has read the descriptions of
the present invention, by using their basic programming skills.

[00124] Therefore, the objective of the present invention may also be implemented
by running a program or a set of programs on any computing apparatus. The computing
apparatus may be a general apparatus of common sense. Therefore, the objective of the
present invention may also be implemented by providing only a program product that
includes program code for implementing the method or apparatus. Therefore, such
program product also constitutes the present invention, and a storage medium storing
such program product also constitutes the present invention. Apparently, the storage
medium may be any storage medium of common sense or any storage medium that will
be developed in the future. It should also be noted that in the apparatus and method of
the present invention, apparently, the components or steps may be decomposed and/or
recombined. Such decomposition and/or recombination should be considered as
equivalent solutions of the present invention. In addition, steps for performing the
foregoing series of processing may be performed in a natural chronological order as
described herein, but are not necessarily performed in a chronological order. Some steps
may be performed in parallel or independent of each other.

[00125] The foregoing descriptions are preferred embodiments of the present
invention. It should be noted that persons of ordinary skill in the art may make a number
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of improvements or polishing without departing from the principle of the present
invention and such improvements or polishing shall fall within the protection scope of

the present invention.
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CLAIMS
What is claimed is:

1. A multicast service implementation method, performed by a first network
function of a communications device and comprising:

receiving from a terminal a request carrying multicast service information;
wherein the request comprises a unicast session establishment request; and

executing a unicast session establishment procedure to establish a unicast session
connection to the terminal;

wherein the first network function is an Access and Mobility Management
Function (AMF) or Session Management Function (SMF) applied to a 5G network
architecture.

2. The multicast service implementation method according to claim 1, further
comprising:

sending a first invocation parameter to a second network function, wherein the
first invocation parameter is used for invoking a multicast session context service
operation of the second network function; and

receiving a first invocation result from the second network function, wherein the
first invocation result indicates that a multicast session connection has failed to be
established.

3. The multicast service implementation method according to claim 2, wherein the
first invocation parameter comprises a user identifier of the terminal and the multicast
service information.

4. The multicast service implementation method according to claim 1, wherein the
multicast service information comprises at least one of the following: a multicast
address, a multicast group identifier, and first indication information for indicating a
multicast session.

5. The multicast service implementation method according to claim 1, wherein

the request is sent to the first network function through a signaling path; or

the request is sent to the first network function through a user-plane path.
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6. The multicast service implementation method according to claim 2, wherein the
first invocation result further comprises at least one of the following:

second indication information indicating whether a user is in a multicast service
group; and

a failure cause.

7. The multicast service implementation method according to claim 6, further
comprising:

sending the failure cause and/or the second indication information to the terminal.

8. A multicast service implementation method, comprising:

receiving, by a first network function of a communications device, from a terminal
a request carrying multicast service information;

receiving, by a second network function of a communications device, a first
invocation parameter from a first network function, wherein the first invocation
parameter is used for invoking a multicast session context service operation of the
second network function; and

sending, by the second network function, a first invocation result to the first
network function, wherein the first invocation result indicates that a multicast session
connection has failed to be established;

executing, by the first network function, a unicast session establishment procedure
to establish a unicast session connection to the terminal;

wherein the first network function comprises an access and mobility management
function (AMF) or a session management function (SMF) applied to a 5G network
architecture;

wherein the request comprises a unicast session establishment request.

9. The multicast service implementation method according to claim 8, further
comprising:

sending, by the second network function, a second invocation parameter to a third
network function, wherein the second invocation parameter is used for invoking an

authorization service operation of the third network function; and
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receiving, by the second network function, a second invocation result from the
third network function, wherein the second invocation result indicates that an error has
occurred.

10. The multicast service implementation method according to claim 9, wherein
the second invocation parameter comprises a user identifier of a terminal and multicast
service information.

11. The multicast service implementation method according to claim 9, wherein
the second invocation result comprises at least one of the following:

third indication information indicating that a user is in a multicast service group
or that a user is not in a multicast service group;

a multicast service group identifier; and

a failure cause.

12. A multicast service implementation method, comprising:

receiving, by a first network function of a communications device, from a terminal
a request carrying multicast service information;

receiving, by a second network function of the communications device, a first
invocation parameter from the first network function, wherein the first invocation
parameter is used for invoking a multicast session context service operation of the
second network function; and

receiving, by a third network function of the communications device, a second
invocation parameter from the second network function, wherein the second invocation
parameter is used for invoking an authorization service operation of the third network
function;

returning, by the third network function, a second invocation result to the second
network function, wherein the second invocation result indicates that an error has
occurred;

sending, by the second network function, a first invocation result to the first
network function, wherein the first invocation result indicates that a multicast session

connection has failed to be established;
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executing, by the first network function, a unicast session establishment procedure
to establish a unicast session connection to the terminal;

wherein the first network function comprises an access and mobility management
function (AMF) or a session management function (SMF) applied to a 5G network
architecture;

wherein the request comprises a unicast session establishment request.

13. The multicast service implementation method according to claim 12, wherein
the returning a second invocation result to the second network function comprises at
least one of the following:

returning, by the third network function, the second invocation result to the second
network function based on a user identifier of a terminal and multicast service
information that are in the second invocation parameter; or

receiving event operation information from a fourth network function, sending a
decision request to the fourth network function, and receiving a third result from the
fourth network function, wherein the third result indicates that an error has occurred.

14. A multicast service implementation method, performed by a terminal applied
to a 5G network architecture and comprising:

sending to a first network function a request carrying multicast service information;
and

executing a unicast session establishment procedure;

wherein the first network function comprises an access and mobility management
function (AMF) or a session management function (SMF) applied to a 5G network
architecture, and the request comprises a unicast session establishment request.

15. The multicast service implementation method according to claim 14, wherein
the executing a unicast session establishment procedure comprises any one of the
following:

receiving a notification for establishing a unicast session connection;

initiating establishment of a unicast session connection; and

completing a unicast session establishment procedure.
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16. The multicast service implementation method according to claim 14, wherein

the request is sent to the first network function through a signaling path; or

the request is sent to the first network function through a user-plane path.

17. The multicast service implementation method according to claim 14, further
comprising receiving at least one of the following information from the first network
function:

second indication information indicating whether a user is in a multicast service
group; and

a failure cause.

18. A communications device, comprising a processor, a memory, and a computer
program stored in the memory and running on the processor, wherein when the
processor executes the computer program, the steps of the multicast service
implementation method according to any one of claims 1 to 17 are implemented.

19. A computer-readable storage medium storing a computer program thereon,
wherein the computer program is executed to implement any one of the following:

when being executed by a processor of a first network function, the steps of the
multicast service implementation method according to any one of claims 1 to 7 are
implemented; wherein the first network function is an Access and Mobility
Management Function (AMF) or Session Management Function (SMF) applied to a 5G
network architecture;

when being executed by a processor of a second network function, the steps of the
multicast service implementation method according to any one of claims 8 to 11 are
implemented; wherein in case that the first network function is the AMF, the second
network function is a multicast broadcast session function (MBSF) applied to the 5G
network architecture, or, a SMF and MBSF applied to the 5G network architecture; in
case that the first network function is the SMF, the second network function is a
multicast broadcast session function (MBSF) applied to the 5G network architecture,

or, a AMF and MBSF applied to the 5G network architecture;
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when being executed by a processor of a third network function, the steps of the
multicast service implementation method according to claim 12 or claim 13 are
implemented; wherein the third network function is a multicast broadcast policy control
function (MBPCF) applied to the 5G network architecture; or,

when being executed by a processor of a terminal applied to the 5G network
architecture, the steps of the multicast service implementation method according to any

one of claims 14 to 17 are implemented.
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