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SERVICE PROCESSING METHOD, APPARATUS, AND SYSTEM

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to Chinese Patent Application No. 202111057926.0,
filed with the China Intellectual Property Administration on September 9, 2021 and entitled
"SERVICE PROCESSING METHOD, APPARATUS, AND SYSTEM", which is incorporated

herein by reference in its entirety.

TECHNICAL FIELD

[0002] Embodiments of this application relate to the field of communication technologies, and

in particular, to a service processing method, apparatus, and system.

BACKGROUND

[0003] A user plane session establishment procedure includes a process of selecting a user
plane function network element by a session management function network element. The
procedure may further include a process of selecting a processing unit by the user plane function
network element, where the processing unit is a processing unit in the user plane function network
element. The user plane function network element or the processing unit is usually responsible for
user plane data forwarding and other processing.

[0004] Currently, there is a case that the session management function network element selects
a same user plane function network element for a plurality of terminal devices, or even the user
plane function network element selects a same processing unit for a plurality of terminal devices.
When a plurality of terminal devices served by the same user plane function network element or
the same processing unit access a bandwidth-hungry service, network congestion occurs on the

user plane function network element or the processing unit, affecting user experience.

SUMMARY

[0005] Embodiments of this application provide a service processing method, apparatus, and
system, to avoid network congestion and improve users' service experience.

[0006] According to a first aspect, embodiments of this application provide a service
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processing method, including: A session management function network element obtains first
information; the session management function network element determines, based on the first
information, a transmission bandwidth of a first service to be accessed by a terminal device, where
the transmission bandwidth of the first service exceeds a first threshold; the session management
function network element determines a target user plane function network element based on the
transmission bandwidth of the first service; and the session management function network element
sends a first message to the target user plane function network element, where the first message is
for requesting the target user plane function network element to provide a service for the terminal
device.

[0007] In embodiments of this application, when selecting a user plane function network
element for the terminal device, the session management function network element considers a
transmission bandwidth requirement for accessing a high-bandwidth service by the terminal device,
to avoid network congestion and implement load balancing at a granularity of the user plane
function network element.

[0008] The high-bandwidth service may be understood as a service that has a high requirement
for a transmission bandwidth. It may be understood as follows: It is assumed that a first bandwidth
value is a limit, a transmission bandwidth higher than the first bandwidth value is a transmission
bandwidth that has a high requirement for the transmission bandwidth, a service whose
transmission bandwidth is higher than the first bandwidth value may be referred to as a high-
bandwidth service. An elephant flow service is a high-bandwidth service.

[0009] As described above, the first information may be for determining the transmission
bandwidth of the first service to be accessed by the terminal device. After obtaining the first
information, the session management function network element determines the transmission
bandwidth of the service to be accessed by the terminal device. When determining, based on the
transmission bandwidth, that the first service is an elephant flow service, the session management
function network element selects the user plane function network element based on the
transmission bandwidth.

[0010] The first information may further indicate the first service to be accessed by the
terminal device. For example, the first information may further indicate that the first service is a
service whose transmission bandwidth exceeds a first threshold. In an embodiment, the first
service may be indicated as an elephant flow service.

[0011] For example, after obtaining the first information, the session management function
network element first determines, based on the first information, the first service to be accessed by
the terminal device, for example, determines that the first service is an elephant flow service.

Therefore, the session management function network element determines the transmission
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bandwidth of the first service based on the first information, and selects the user plane function
network element based on the transmission bandwidth.

[0012] Functions of the first information in the foregoing content may also be applicable to
descriptions of other aspects of this application, and details of other aspects are not described.
[0013] In a possible design, the first information includes at least one of the following: a
service type of the first service, a service level of the first service, time period—based transmission
traffic information of the first service, transmission rate information of the first service, or the
transmission bandwidth of the first service.

[0014] In a possible design, that the session management function network element determines
a target user plane function network element based on the transmission bandwidth of the first
service includes: The first information includes running time information of the first service; and
the session management function network element determines the target user plane function
network element based on the transmission bandwidth of the first service and the running time
information of the first service. Using the design can predict a running time period of the high-
bandwidth service, and select a target user plane function network element that supports the
transmission bandwidth of the first service in the running time period, which is more targeted. In
addition, using the design can avoid that high-bandwidth services that run in a same time period
are distributed on a same user plane function network element, and thereby ensure smooth running
of the high-bandwidth services.

[0015] In a possible design, that a session management function network element obtains first
information includes: The session management function network element obtains the first
information from a network data analytics function network element, where the first information
is related to historical service information of the terminal device. In a possible case, the first
information may be based on the historical service information of the terminal device. The network
data analytics function network element analyzes, by using its data analysis function, the historical
service information of the terminal device to determine whether the terminal device has a
requirement for accessing the high-bandwidth service, to help select an appropriate user plane
function network element and avoid network congestion.

[0016] In a possible implementation of the possible design, that the session management
function network element obtains the first information from a network data analytics function
network element includes: The session management function network element sends a message to
the network data analytics function network element, where the message includes identification
information of the terminal device and/or identification information for requesting the first
information; and the session management function network element receives the first information

from the network data analytics function network element.
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[0017] In a possible design, that a session management function network element obtains first
information includes: The session management function network element obtains subscription
information of the terminal device from a first network element, where the subscription
information includes the first information. Optionally, the first network element includes a policy
control function network element or a unified data management network element.

[0018] In a possible design, the first message sent by the session management function
network element to a target user plane function network element includes second information, and
the second information is for determining the transmission bandwidth of the first service.

[0019] Optionally, the second information includes at least one of the following: a service type
of the first service, a service level of the first service, time period—based transmission traffic
information of the first service, transmission rate information of the first service, or the
transmission bandwidth of the first service.

[0020] According to a second aspect, embodiments of this application provide a service
processing method, including: A user plane function network element obtains information, where
the user plane function network element is for determining, based on the information, a
transmission bandwidth of a first service to be accessed by a terminal device, where the
transmission bandwidth of the first service exceeds a first threshold, and the user plane function
network element supports the transmission bandwidth of the first service; and the user plane
function network element determines, based on the transmission bandwidth of the first service, at
least one processing unit for processing the first service.

[0021] In embodiments of this application, when selecting a processing unit for the terminal
device, the user plane function network element considers a transmission bandwidth requirement
for accessing a high-bandwidth service by the terminal device, so that network congestion can be
avoided, and load balancing can be implemented at a granularity of a processing unit. In a possible
design, the information includes at least one of the following: a service type of the first service, a
service level of the first service, time period-based transmission traffic information of the first
service, transmission rate information of the first service, or the transmission bandwidth of the first
service.

[0022] In a possible design, that a user plane function network element obtains information
includes: The user plane function network element receives a first message from a session
management function network element, where the first message includes the information, and the
first message is for requesting the user plane function network element to provide a service for the
terminal device. The information may also be understood as second information included in the
first message in the first aspect.

[0023] In a possible design, that a user plane function network element obtains information
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includes: The user plane function network element obtains the information from a network data
analytics function network element, where the information is related to historical service
information of the terminal device.

[0024] In a possible design, when a first processing unit is faulty or overloaded, the user plane
function network element may further migrate the first service processed by the first processing
unit, where the first processing unit is a processing unit managed by the user plane function
network element. Using the design can dynamically implement load balancing between processing
units in the user plane function network element. This is conductive to effective utilization of
resources. It should be understood overloading implies that a service currently carried by the first
processing unit has exceeded a first threshold. The first threshold may be a specified value, or a
maximum service volume that may be carried by the first processing unit.

[0025] According to a third aspect, embodiments of this application provide a service
processing method, including: A network data analytics function network element obtains
historical service information of a terminal device from at least one user plane function network
element; the network data analytics function network element determines first information based
on the historical service information of the terminal device; and the network data analytics function
network element sends the first information to a core network element, where the first information
is for determining a transmission bandwidth of a first service to be accessed by the terminal device,
and the transmission bandwidth of the first service exceeds a first threshold.

[0026] Using a data analysis function of the network data analytics function network element,
the network data analytics function network element analyzes the historical service information of
the terminal device to determine whether the terminal device has a requirement for accessing the
high-bandwidth service, and determines the transmission bandwidth of the high-bandwidth service
is determined. This helps select an appropriate user plane function network element or processing
unit, to avoid network congestion.

[0027] In a possible design, the first information includes at least one of the following: a
service type of the first service, a service level of the first service, time period—based transmission
traffic information of the first service, transmission rate information of the first service, or the
transmission bandwidth of the first service.

[0028] Ina possible design, the core network element includes: a session management function
network element, a policy control function network element, a unified data management network
element, or a user plane function network element.

[0029] In a possible design, before sending the first information to the core network element,
the network data analytics function network element obtains a message for requesting the first

information, where the message is from the core network element, and the message includes
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identification information of the terminal device and/or identification information for requesting
the first information.

[0030] According to a fourth aspect, embodiments of this application provide a service
processing method, including: A policy control function network element determines first
information; and the policy control function network element sends the first information to a
session management function network element, where the first information is for determining a
transmission bandwidth of a first service to be accessed by a terminal device, and the transmission
bandwidth of the first service exceeds a first threshold.

[0031] In a possible design, the policy control function network element determines the first
information from subscription information of the terminal device that is stored in the policy control
function network element.

[0032] In a possible design, the policy control function network element obtains the first
information from a network data analytics function network element, where the first information
is related to historical service information of the terminal device.

[0033] In a possible design, the first information includes at least one of the following: a
service type of the first service, a service level of the first service, time period—based transmission
traffic information of the first service, transmission rate information of the first service, or the
transmission bandwidth of the first service.

[0034] In a possible design, the first information further includes running time information of
the first service.

[0035] According to a fifth aspect, embodiments of this application provide a service
processing apparatus. The service processing apparatus may be a session management function
network element, or may be an apparatus in a session management function network element, or
may be an apparatus used together with a session management function network element. In a
design, the service processing apparatus may include a one-to-one corresponding module for
performing the method/operation/step/action described in the first aspect. The module may be a
hardware circuit, or may be software, or may be implemented by a combination of a hardware
circuit and software. In a design, the service processing apparatus may include a processing
module and a communication module.

[0036] For example, the service processing apparatus includes:

a communication module, configured to obtain first information, where the first
information indicates a first service to be accessed by a terminal device, a transmission bandwidth
of the first service exceeds a first threshold, and the first information is for determining the
transmission bandwidth of the first service; and

a processing module, configured to determine, based on the first information, a
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transmission bandwidth of the first service to be accessed by the terminal device, where the
transmission bandwidth of the first service exceeds the first threshold.

[0037] The processing module is further configured to determine a target user plane function
network element based on the transmission bandwidth of the first service.

[0038] The communication module is further configured to send a first message to the target
user plane function network element, where the first message is for requesting the target user plane
function network element to provide a service for the terminal device.

[0039] In a possible design, the first information includes at least one of the following: a
service type of the first service, a service level of the first service, time period—based transmission
traffic information of the first service, transmission rate information of the first service, or the
transmission bandwidth of the first service.

[0040] In a possible design, the first information includes running time information of the first
service, and the processing module is specifically configured to: determine the target user plane
function network element based on the transmission bandwidth of the first service and the running
time information of the first service.

[0041] In a possible design, the communication module is specifically configured to: obtain
the first information from a network data analytics function network element, where the first
information is related to historical service information of the terminal device.

[0042] In a possible implementation of the possible design, that the communication module is
specifically configured to obtain the first information from a network data analytics function
network element includes: The communication module is specifically configured to send a
message to the network data analytics function network element, where the message includes
identification information of the terminal device and/or identification information for requesting
the first information; and the communication module is further specifically configured to receive
the first information from the network data analytics function network element.

[0043] In a possible design, the communication module is specifically configured to obtain
subscription information of the terminal device from a first network element, where the
subscription information includes the first information. Optionally, the first network element
includes a policy control function network element or a unified data management network element.
[0044] In a possible design, the first message includes second information, and the second
information is for determining the transmission bandwidth of the first service. The second
information includes at least one of the following: a service type of the first service, a service level
of the first service, time period-based transmission traffic information of the first service,
transmission rate information of the first service, or the transmission bandwidth of the first service.

[0045] According to a sixth aspect, embodiments of this application provide a service
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processing apparatus. The service processing apparatus may be a user plane function network
element, or may be an apparatus in a user plane function network element, or may be an apparatus
that may be used together with a user plane function network element. In a design, the service
processing apparatus may include a one-to-one corresponding module for performing the
method/operation/step/action described in the second aspect. The module may be a hardware
circuit, or may be software, or may be implemented by a combination of a hardware circuit and
software. In a design, the service processing apparatus may include a processing module and a
communication module.

[0046] For example, the service processing apparatus includes:

a communication module, specifically configured to obtain information, where the
information is for determining a transmission bandwidth of a first service to be accessed by a
terminal device, where the transmission bandwidth of the first service exceeds a first threshold,
and the user plane function network element supports the transmission bandwidth of the first
service; and

a processing module, configured to determine a transmission bandwidth of the first
service to be accessed by the terminal device based on the information, where the transmission
bandwidth of the first service exceeds the first threshold, and the user plane function network
element supports the transmission bandwidth of the first service.

[0047] The processing module is further configured to determine, based on the transmission
bandwidth of the first service, at least one processing unit for processing the first service.

[0048] In a possible design, the information includes at least one of the following: a service
type of the first service, a service level of the first service, time period—based transmission traffic
information of the first service, transmission rate information of the first service, or the
transmission bandwidth of the first service.

[0049] In a possible design, the communication module is specifically configured to receive a
first message from a session management function network element, where the first message
includes the information, and the first message is for requesting the user plane function network
element to provide a service for the terminal device.

[0050] In a possible design, the communication module is specifically configured to obtain the
information from a network data analytics function network element, where the information is
related to historical service information of the terminal device.

[0051] In a possible design, the processing module is further configured to: when a first
processing unit is faulty or overloaded, migrate the first service processed by the first processing
unit, where the first processing unit is a processing unit managed by the user plane function

network element.
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[0052] According to a seventh aspect, embodiments of this application provide a service
processing apparatus. The service processing apparatus may be a network data analytics function
network element, may be an apparatus in a network data analytics function network element, or
may be an apparatus that may be used together with a network data analytics function network
element. In a design, the service processing apparatus may include a one-to-one corresponding
module for performing the method/operation/step/action described in the third aspect. The module
may be a hardware circuit, or may be software, or may be implemented by a combination of a
hardware circuit and software. In a design, the service processing apparatus may include a
processing module and a communication module.
[0053] For example, the service processing apparatus includes:

a communication module, configured to obtain historical service information of a
terminal device from at least one user plane function network element; and

a processing module, configured to determine first information based on the historical
service information of the terminal device, where the first information indicates a first service to
be accessed by the terminal device, and a transmission bandwidth of the first service exceeds a
first threshold.
[0054] The communication module is further configured to send the first information to a core
network element, where the first information is for determining a transmission bandwidth of a first
service to be accessed by the terminal device, and the transmission bandwidth of the first service
exceeds a first threshold.
[0055] In a possible design, the first information includes at least one of the following: a
service type of the first service, a service level of the first service, time period—based transmission
traffic information of the first service, transmission rate information of the first service, or the
transmission bandwidth of the first service.
[0056] In a possible design, the core network element includes: a session management function
network element, a policy control function network element, a unified data management network
element, or a user plane function network element.
[0057] In a possible design, the communication module is further configured to: before
sending the first information to a core network element, obtain a message for requesting the first
information, where the message is from the core network element, and the message includes
identification information of the terminal device and/or identification information for requesting
the first information.
[0058] According to an eighth aspect, embodiments of this application provide a service
processing apparatus. The service processing apparatus may be a policy control function network

element, or may be an apparatus in a policy control function network element, or may be an
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apparatus that may be used together with a policy control function network element. In a design,
the service processing apparatus may include a one-to-one corresponding module for performing
the method/operation/step/action described in the fourth aspect. The module may be a hardware
circuit, or may be software, or may be implemented by a combination of a hardware circuit and
software. In a design, the service processing apparatus may include a processing module and a
communication module.

[0059] For example, the service processing apparatus includes:

a processing module, configured to determine first information, where the first
information is for determining a transmission bandwidth of a first service to be accessed by a
terminal device, and the transmission bandwidth of the first service exceeds a first threshold; and

a communication module, configured to send the first information to a session
management function network element.

[0060] In a possible design, the processing module is configured to determine the first
information from subscription information of the terminal device that is stored in the service
processing apparatus.

[0061] In a possible design, the processing module is configured to obtain first information
from a network data analytics function network element using the communication module, where
the first information is related to historical service information of the terminal device.

[0062] In a possible design, the first information includes at least one of the following: a
service type of the first service, a service level of the first service, time period—based transmission
traffic information of the first service, transmission rate information of the first service, or the
transmission bandwidth of the first service.

[0063] In a possible design, the first information further includes running time information of
the first service.

[0064] According to a ninth aspect, the present disclosure provides a communication apparatus.
The communication apparatus includes a processor, configured to implement the method described
in any one of the first aspect to the fourth aspect. The communication apparatus may further
include a memory, configured to store instructions and data. The memory is coupled to the
processor. When executing the instructions stored in the memory, the processor may implement
the method described in any one of the first aspect to the fourth aspect. The apparatus may further
include a communication interface. The communication interface is used by the apparatus to
communicate with another device. For example, the communication interface may be a transceiver,
a circuit, a bus, a module, or another type of communication interface.

[0065] In a possible device, corresponding to the first aspect, the communication apparatus

includes:
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a memory, configured to store program instructions; and

a processor, configured to obtain first information by using a communication interface.
[0066] A processor is configured to determine, based on the first information, a transmission
bandwidth of a first service to be accessed by a terminal device, where the transmission bandwidth
of the first service exceeds a first threshold.
[0067] The processor is further configured to determine a target user plane function network
element based on the transmission bandwidth of the first service, and send a first message to the
target user plane function network element by using the communication interface, where the first
message is for requesting the target user plane function network element to provide a service for
the terminal device.
[0068] In a possible device, corresponding to the second aspect, the communication apparatus
includes:

a memory, configured to store program instructions; and

a processor, configured to obtain information by using a communication interface.
[0069] The processor is configured to determine, based on the information, a transmission
bandwidth of a first service to be accessed by a terminal device, where the transmission bandwidth
of the first service exceeds a first threshold, and a user plane function network element supports
the transmission bandwidth of the first service.
[0070] A processor is further configured to determine, based on the transmission bandwidth of
the first service, at least one processing unit for processing the first service.
[0071] In a possible device, corresponding to the third aspect, the communication apparatus
includes:

a memory, configured to store program instructions; and

a processor, configured to obtain historical service information of a terminal device
from at least one user plane function network element by using a communication interface, and
determine first information based on the historical service information of the terminal device.
[0072] The processor is further configured to send the first information to a core network
element using a communication module, where the first information is for determining a
transmission bandwidth of a first service to be accessed by the terminal device, and the
transmission bandwidth of the first service exceeds a first threshold.
[0073] In a possible device, corresponding to the fourth aspect, the communication apparatus
includes:

a memory, configured to store program instructions; and

a processor, configured to determine first information.

[0074] The processor is further configured to send the first information to a session
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information is for determining a transmission bandwidth of a first service to be accessed by a
terminal device, and the transmission bandwidth of the first service exceeds a first threshold.
[0075] According to a tenth aspect, the present disclosure provides a communication system,
including the service processing apparatus described in the fifth aspect or any possible design in
the fifth aspect, the service processing apparatus described in the sixth aspect or any possible
design in the sixth aspect, the service processing apparatus described in the seventh aspect or any
possible design in the seventh aspect, and the service processing apparatus described in the eighth
aspect or any possible design in the eighth aspect.

[0076] According to an eleventh aspect, the present disclosure further provides a computer
program. When the computer program runs on a computer, the computer is enabled to perform the
method provided in any one of the first aspect to the fourth aspect.

[0077] According to a twelfth aspect, the present disclosure further provides a computer
program product, including instructions. When the instructions run on a computer, the computer
is enabled to perform the method provided in any one of the first aspect to the fourth aspect.
[0078] According to a thirteenth aspect, the present disclosure further provides a computer-
readable storage medium. The computer-readable storage medium stores a computer program or
instructions. When the computer program or the instructions runs/run on a computer, the computer
is enabled to perform the method provided in the first aspect to the fourth aspect.

[0079] According to a fourteenth aspect, the present disclosure further provides a chip. The
chip is configured to read a computer program stored in a memory, to perform the method provided
in the first aspect to the fourth aspect.

[0080] According to a fifteenth aspect, the present disclosure further provides a chip system.
The chip system includes a processor, configured to support a computer apparatus in implementing
the method provided in the first aspect to the fourth aspect. In a possible design, the chip system
further includes a memory. The memory is configured to store a program and data that are
necessary for the computer apparatus. The chip system may include a chip, or may include a chip

and another discrete component.

BRIEF DESCRIPTION OF DRAWINGS

[0081] FIG. 1 is a schematic diagram of a network architecture according to an embodiment
of this application;
[0082] FIG. 2 is a schematic flowchart of a service processing method according to an

embodiment of this application;
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[0083] FIG. 3 is a schematic flowchart of a service processing method according to an
embodiment of this application;

[0084] FIG. 4 is a schematic flowchart of a service processing method according to an
embodiment of this application;

[0085] FIG. 5 is a schematic flowchart of a service processing method according to an
embodiment of this application;

[0086] FIG. 6 is a schematic flowchart of a service processing method according to an
embodiment of this application;

[0087] FIG. 7 is a schematic flowchart of a service processing method according to an
embodiment of this application;

[0088] FIG. 8 is a schematic flowchart of a service processing method according to an
embodiment of this application;

[0089] FIG. 9 is a schematic diagram of a structure of a service processing apparatus according
to an embodiment of this application; and

[0090] FIG. 10 is a schematic diagram of a structure of a communication apparatus according

to the present disclosure.

DESCRIPTION OF EMBODIMENTS

[0091] Embodiments of this application may be applied to a wireless communication network,
for example, a 4th generation (4th generation, 4G) mobile communication technology network
(such as LTE), a 5th generation (5th generation, 5G) mobile communication technology network,
or a future network. The following further describes embodiments of this application in detail with
reference to the accompanying drawings.

[0092] The following describes, by using an example in which a service processing method is
applied to a 5G network, a network architecture that may be applied to the 5G network, or an
application scenario in the 5G network.

[0093] FIG. 1 shows a network architecture, mainly including a core network element, an
access network (radio access network, RAN) device, and a terminal device (user equipment, UE).
The core network element may include but is not limited to a network slice selection function
(network slice selection function, NSSF) network element, an authentication server function
(authentication server function, AUSF) network element, a unified data management (unified data
management, UDM) network element, a policy control function (policy control function, PCF)
network element, an access and mobility management function (access and mobility management

function, AMF) network element, a session management function (session management function,
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SMF) network element, and a network data analytics function (network data analytics function,
NWDAF) network element. Every two of these network elements may communicate with each
other based on a method for a service. Certainly, if two network elements need to communicate
with each other, one network element needs to open a corresponding service method to the other
network element.

[0094] A mobility management function network element is, for example, the AMF in FIG. 1.
The AMF is configured to manage mobile context of users, is mainly responsible for interworking
with a wireless network, and has functions such as non-access-stratum (non-access-stratum, NAS)
encryption and integrity protection, registration management, connection management,
reachability management, mobility management, and transferring of session management (session
management, SM) messages between a terminal device and an SMF, or mobility event notification
of a terminal device. The AMF and the SMF correspond to a mobility management entity (mobility
management entity, MME) in a 4G network. It may be considered that functions of the MME are
distributed to the AMF and the SMF after evolution from 4G to 5G.

[0095] A session management function network element is, for example, the SMF in FIG. 1.
The SMF is configured for session context management, and provides session management
functions such as session establishment, modification, and release, including a tunnel maintenance
function between the UPF and an access network (access network, AN) node, UE internet protocol
(internet protocol, IP) address allocation and management, and dynamic host control protocol
(dynamic host control protocol, DHCP) functions, and is responsible for managing non-session-
level management functions such as UPF selection, policy delivery, event reporting, UPF heartbeat
check, and UPF load reporting. For example, in the 5G network, a control plane is a next generation
control plane (next generation control plane, NG-CP) that uses a service-based interface to provide
related functions for external systems, and the user plane is a next generation user plane (next
generation user plane, NG-UP). The NG-CP of the SMF and the NG-UP of the UPF exchange
messages through an N4 interface, to deliver user policies from a control plane CP to a user plane
UP and report events from the UP to the CP. In addition, it may be understood that UPF load may
be a service volume distributed on the UPF.

[0096] A user plane function network element is, for example, a UPF in FIG. 1. Specifically,
UPFs may be divided into an intermediate UPF (intermediate UPF, I-UPF) and an anchor UPF
(PDU session anchor UPF, PSA-UPF). The UPF is an entity forwarded by user plane data, and is
mainly responsible for connecting to an external network, for example, serving as an external
packet data unit (packet data unit, PDU) session (session) point for data network interconnection,
and has functions such as packet routing and forwarding, packet detection, user plane part of policy
rule enforcement, lawful interception, traffic usage reporting, or quality of service (quality of
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service, QoS) handling. The UPF corresponds to a serving gateway (serving gateway, SGW) and
a packet data network gateway (packet data network gateway, PDN-GW) in the 4G network. In
the 5G system, a core network element includes a user plane function (user plane function, UPF)
network element. It may be considered that the UPF in the 5G system is equivalent to a
combination of the SGW and the PDN-GW in the 4G LTE system.

[0097] A unified data management network element is, for example, the UDM in FIG. 1. The
UDM is configured to store user data, for example, subscription information of a terminal device,
an attribute of the terminal device, and authentication/authorization information. The UDM may
provide services for the AMF, the SMF, the NEF, and the AUSF through an Nudm service-based
interface. For example, the AMF/SMF may obtain, from the UDM through the interface of the
Nudm service, the subscription information of the terminal device related to the AMF/SMF.
[0098] A policy control function network element is, for example, the PCF in FIG. 1. The PCF
supports unified policy framework to govern network behavior, provides policy rule information,
or the like for a control plane function network element (such as an AMF or an SMF), and may
also manage some subscription information of the terminal device, for example, access service-
related subscription information of the terminal device, such as service policies and service access
rules. The PCF may provide services for the AMF, the SMF, the NEF, and the AUSF through an
Npcf service-based interface. For example, the AMF/SMF may obtain, from the PCF through the
Npcf service-based interface, the subscription information of the terminal device related to the
AMF/SMF.

[0099] An access network device is, for example, the (R)AN in FIG. 1. A main function of the
(R)AN is to control a terminal device to access a mobile communication network in a wireless
manner. The (R)AN is a part of a mobile communication system, or may be a radio access network
(radio access network, RAN) device, or may be an access network (access network, AN) device.
The (R)AN may also be understood as a base station device, or referred to as a base station. The
base station may have a plurality of forms, for example, a macro base station, a micro base station,
a relay station, and an access point. The (R)AN includes but is not limited to a next generation
NodeB (next generation NodeB, gNB), an eNB, a radio network controller (radio network
controller, RNC), a NodeB (NodeB, NB), a base station controller (base station controller, BSC),
a base transceiver station (base transceiver station, BTS), a home base station (for example, a home
evolved NodeB, or a home NodeB, HNB), a baseband unit (baseband unit, BBU), a transmitting
and receiving point (transmitting and receiving point, TRP), a transmitting point (transmitting
point, TP), a mobile switching center, and the like in 5G, and may further include a wireless fidelity
(wireless fidelity, Wi-Fi) access point (access point, AP), or the like.

[00100] The terminal device is, for example, the UE in FIG. 1, may also be referred to as user
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equipment, an access terminal, a terminal unit, a terminal station, a mobile station, a mobile
console, a remote station, a remote terminal, a mobile device, a mobile terminal, a terminal, a
wireless communication device, a terminal agent, a terminal apparatus, or the like. For example,
the terminal device includes a handheld device, a vehicle-mounted device, a wearable device, or a
computing device that has a wireless communication function. For example, the terminal device
may be a mobile phone (mobile phone), a tablet computer, or a computer having a wireless
transceiver function. Alternatively, the terminal device may be a virtual reality (virtual reality, VR)
terminal device, an augmented reality (augmented reality, AR) terminal device, a wireless terminal
in industrial control, a wireless terminal in self-driving, a wireless terminal in telemedicine, a
wireless terminal in a smart grid, a wireless terminal in a smart city (smart city), a wireless terminal
in a smart home (smart home), or the like.

[00101] In FIG. 1, the NSSF may communicate with the AMF through an N22 interface. The
AUSF may communicate with the AMF through an N12 interface, the AUSF may communicate
with the UDM through an N13 interface, the UDM may communicate with the AMF through an
N8 interface, the UDM may communicate with the SMF through an N10 interface, the PCF may
communicate with the AMF through an N15 interface, the SMF may communicate with the AMF
through an N11 interface, the SMF may communicate with the PCF through an N7 interface, and
the SMF may communicate with the UPF through an N4 interface. Specifically, the UPF may be
divided into an I-UPF and a PSA-UPF, the SMF may communicate with the I-UPF through the N4
interface, and the SMF may communicate with the PSA-UPF through the N4 interface. The PCF
may communicate with the NWDAF through an Nnwdaf interface. The NWDAF may
communicate with the UPF through an Nnf interface. Specifically, the NWDAF may communicate
with the PSA-UPF through an Nnf interface. The AMF may communicate with the terminal device
through an N1 interface, and the AMF may communicate with the (R)AN through a control plane
(control plane, CP) interface such as an N2 interface, and air interface communication is performed
between the terminal device and the (R)AN. The (R)AN may communicate with the UPF through
an N3 interface. Specifically, the (R)AN may communicate with the 1-UPF through the N3
interface. A data network (data network, DN) may communicate with the UPF through an N6
interface. Specifically, the DN may communicate with the PSA-UPF through the N6 interface. It
should be understood that FIG. 1 is merely another example description of a network architecture
to which embodiments of this application are applicable, and does not specifically limit a type, a
quantity, a connection manner, and the like of network elements included in the network
architecture to which this application is applicable.

[00102] It may be understood that the network element may also be referred to as an entity. For

example, the session management function network element may also be referred to as a session
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management functional entity, the user plane function network element may also be referred to as
a user plane functional entity, the policy control function network element may also be referred to
as a policy control functional entity, the unified data management network element may also be
referred to as a unified data management entity, and the network data analytics function network
element may also be referred to as a network data analytics functional entity.

[00103] In addition, in FIG. 1, the network element mentioned above is described in an
abbreviation form. For example, the session management function network element is briefly
referred to as an SMF, the user plane function network element may also be briefly referred to as
a UPF, the policy control function network element may also be briefly referred to as a PCF, the
unified data management network element may also be briefly referred to as UDM, and the
network data analytics function network element may also be briefly referred to as an NWDAF.
Certainly, it should be noted that the SMF, the UPF, the UDM, the PCF, the NWDAF, and the like
involved in embodiments of this application are merely names, and the names do not constitute
any limitation on the network element. In the 5G system and another future communication system,
the SMF, the UPF, the UDM, the PCF, the NWDAF, and the like may have other names. This is
not specifically limited in embodiments of this application. For example, the UPF may be
alternatively replaced with a UP. This is uniformly described herein, and details are not described
below.

[00104] A user plane session establishment procedure, for example, a packet data unit (packet
data unit, PDU) session (session) procedure, includes a process in which the SMF selects a UPF.
The procedure may further include a process in which the UPF selects a processing unit. The
processing unit is a processing unit in the user plane function network element. The UPF or the
processing unit is usually responsible for user plane data forwarding and other processing.
[00105] Currently, the SMF usually selects, with reference to a load status of the UPF, a UPF
with low load (for example, the load is lower than load of another UPF) to provide a service for
the terminal device. For example, the load may be understood as a quantity of terminal devices for
which services are currently provided by the UPF, or may be understood as a quantity of terminal
devices for which services are currently provided by the UPF and a maximum quantity of terminal
devices for which services are provided by the UPF. For example, if a current UPF 1 provides
services for five terminal devices and can provide services for a maximum of 10 terminal devices,
and if a current UPF 2 provides services for three terminal devices and can provide services for a
maximum of 10 terminal devices, the UPF 2 is a UPF with lower load.

[00106] Anexample in which the SMF selects a UPF for a plurality of terminal devices is used.
The SMF selects a same UPF for the plurality of terminal devices to establish a session. In other
words, forwarding of data of the plurality of terminal devices is performed by the same UPF. If
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services to be accessed by some or all of the plurality of terminal devices have a high requirement
for the transmission bandwidth, for example, a bandwidth requirement of the service is higher than
an average value of transmission bandwidth requirements of services provided in a network, the
UPF is incapable of supporting the service requirements of the plurality of terminal devices.
Consequently, the UPF is overloaded, causing network congestion or even packet loss, and
affecting users' service experience. In addition, there may be another UPF that is not overloaded
in the current network; or even when the UPF is overloaded, the another UPF has no tasks to
process, that is, the another UPF may be in an idle state. Consequently, load between the UPFs is
unbalanced in the network, which is unconductive to effective utilization of resources.

[00107] Similarly, one UPF includes a plurality of processing units. The UPF usually selects,
with reference to load statuses of the processing units, a processing unit with lower load (for
example, the load is lower than load of another processing unit) to provide services for a plurality
of terminal devices. For a case of the processing unit, refer to the foregoing description of the UPF.
Details are not described herein.

[00108] Based on this, embodiments of this application provide a service processing method,
which may be applied to the network architecture in FIG. 1. The method may avoid network
congestion, ensure smooth service processing, and improve user experience. The following
describes in detail the service processing method provided in embodiments of this application.
[00109] Referring to FIG. 2, an embodiment of this application provides a service processing
method. The method may include the following steps.

[00110] S201: A session management function network element obtains first information.
[00111] For definition and application of the first information, refer to the following description.
The first information indicates a first service to be accessed by a terminal device, and a
transmission bandwidth of the first service exceeds a first threshold. It should be understood that
the first service is a service having a high transmission bandwidth requirement, and the first service
may also be referred to as a high-bandwidth service or an elephant flow service. An elephant flow
is used to describe a high transmission bandwidth required by a service, or may have another name.
This is not limited in embodiments of this application. In other words, a service having a high
transmission bandwidth requirement, a high-bandwidth service, or an elephant flow service is a
service whose service transmission bandwidth exceeds the first threshold. Optionally, the first
threshold may be determined based on an average transmission bandwidth of the service. For
example, the first threshold may be set to be greater than the average transmission bandwidth of
the service. For another example, the first threshold may be set to be multiples of the average
transmission bandwidth of the service, for example, five folds or ten folds. Alternatively, the first
threshold may be defined as a specific value, for example, 500 Mbps.
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[00112] Correspondingly, a terminal device having a requirement for accessing the first service
may also be referred to as an elephant flow user. Optionally, the first information may include
elephant flow user information, for example, an identifier indicating that the terminal device is an
elephant flow user, or referred to as an elephant flow user identifier. The SMF may learn, based
on the obtained first information, that the terminal device is an elephant flow user, and the terminal
device has a requirement for accessing an elephant flow service, or it may be understood that the
terminal device may access an elephant flow service.

[00113] The first information may include service information of the first service, and the
service information of the first service may be understood as elephant flow service information.
For example, the first information may include at least one of the following parameters or
indication information of at least one of the following parameters: a service type of the first service,
a service level of the first service, time period—based transmission traffic information of the first
service, transmission rate information of the first service, or the transmission bandwidth of the first
service. The service type may include a 5G emerging service such as VR, AR, MR, or a high-
bandwidth cloud game. The time period-based transmission traffic information may include
service traffic in a specific time period, for example, a flow throughput, a quantity of concurrent
flows, and a quantity of packets. The transmission rate information may include a peak rate and
an average rate of a service, and may be specifically a peak rate, an average rate, or the like in a
specific time period.

[00114] Specifically, the session management function network element may obtain the first
information from another network element, or may obtain the first information using a pre-
configured method. This is not limited in this application. For this step, refer to the description of
S302 or S403 in subsequent embodiments.

[00115] S202: The session management function network element determines, based on the first
information, the transmission bandwidth of the first service to be accessed by the terminal device.
[00116] For example, the first information includes the service type of the first service, and the
session management function network element may determine the transmission bandwidth of the
first service based on a mapping relationship between the service type and the transmission
bandwidth. For another example, the first information includes the service level of the first service,
and the session management function network element may determine the transmission bandwidth
of the first service based on a mapping relationship between the service level and the transmission
bandwidth. Transmission bandwidths corresponding to different service levels may be different.
For example, it may be set that a higher service level corresponds to a higher transmission
bandwidth. For another example, when the first information includes the time period—based

transmission traffic information of the first service, the session management function network
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element may calculate an average transmission rate of the first service in the time period, and
determine, based on the average transmission rate, a transmission bandwidth required for running
the first service, namely, the transmission bandwidth of the first service. For another example, if
the first information includes the transmission traffic information of the first service, the session
management function network element may determine a transmission bandwidth associated with
the transmission rate information as a transmission bandwidth required for running the first service,
namely, the transmission bandwidth of the first service.

[00117] Further, the first information may further include running time information of the first
service. For example, the running time information may include a start time point, an end time
point, duration, and the like. Optionally, the running time information may indicate a common
time period in which the terminal device accesses the first service. The session management
function network element may determine, based on the first information, a time point at which the
terminal device may access the high-bandwidth service, and may refer to the running time
information of the first service when subsequently selecting the user plane function network
element.

[00118] S203: The session management function network element determines a target user
plane function network element based on the transmission bandwidth of the first service.

[00119] The target user plane function network element has a capability of processing the first
service. Alternatively, it may be understood that the target UPF supports the transmission
bandwidth of the first service.

[00120] Specifically, the session management function network element may determine, based
on dynamic load (dynamic load) of the user plane function network element, whether the user
plane function network element has a capability of processing the first service, or whether the user
plane function network element supports the transmission bandwidth of the first service. The
session management function network element may obtain the dynamic load of the user plane
function network element in the following manner. The user plane function network element may
periodically report a service distribution status of the user plane function network element to the
session management function network element, for example, a service newly processed by the user
plane function network element or a service that the user plane function network element stops
processing. The session management function network element may update and record, based on
the foregoing service distribution status reported by the user plane function network element, a
distribution status of a service in the user plane function network element during establishment or
deletion of a service-related session, to determine the dynamic load of the user plane function
network element. Optionally, the session management function network element may select, as the

target user plane function network element, a user plane function network element with low load
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and supporting the transmission bandwidth of the first service, to be specific, select a user plane
function network element with low load to process the high-bandwidth service (or referred to as
an elephant flow service). It should be understood that that the load of the user plane function
network element selected by the session management function network element is low may mean
that the load of the user plane function network element is lower than load of another user plane
function network element managed by the session management function network element; or that
the load of the user plane function network element selected by the session management function
network element is low may mean that the load of the user plane function network element is
lowest among load of all user plane function network elements managed by the session
management function network element; or that the load is low may mean that the load is less than
a preset load threshold. The preset load threshold may be set based on an actual situation. The
method shown in another embodiment is similar. This is not limited in embodiments of this
application. Using the design can implement load balancing at a granularity of a user plane
function network element, and help improve users' service experience.

[00121] Optionally, if the session management function network element may obtain the
running time information of the first service, for example, when the first information includes the
running time information of the first service, the session management function network element
may further determine the target user plane function network element with reference to the running
time information of the first service and the transmission bandwidth of the first service.
Specifically, the target user plane function network element may meet the following condition: In
a time period indicated by the running time information of the first service, in addition to load of
the target user plane function network element in the time period, the target user plane function
network element can support the transmission bandwidth of the first service, or can process the
first service, for example, session establishment and data forwarding related to the first service.
Alternatively, optionally, it may be specified that the load of the target user plane function network
element is low in a time period indicated by the running time information of the first service, so
that the target user plane function network element can support the transmission bandwidth of the
first service or can process the first service. In addition, optionally, it may be specified that the
target user plane function network element does not process a plurality of high-bandwidth services
(or referred to as elephant flow services) in a time period indicated by the running time information
of the first service, or it may be understood that the target user plane function network element
does not process a high-bandwidth service other than the first service.

[00122] Optionally, if the session management function network element determines that the
plurality of user plane function network elements support the transmission bandwidth of the first

service, the session management function network element may preferentially select a user plane
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function network element with lower load from the plurality of user plane function network
elements as the target user plane function network element. Further, if the session management
function network element may obtain the running time information of the first service, the session
management function network element may specifically select, for the time period indicated by
the running time information of the first service, a user plane function network element with lower
load in the time period as the target user plane function network element. Alternatively, if the
session management function network element may obtain the running time information of the
first service, the session management function network element does not select, as the target user
plane function network element specifically for the time period indicated by the running time
information of the first service, a user plane function network element for processing another high-
bandwidth service in the time period. Using the design can avoid that a plurality of high-bandwidth
services (or referred to as elephant flow services) are processed by a same user plane function
network element, and thereby avoid network congestion.

[00123] Optionally, the session management function network element may determine the
target user plane function network element in the foregoing manner by taking the following
information into consideration: location information of the terminal device, access traffic steering,
switching and splitting (access traffic steering, switching and splitting, ATSSS) guidance
capability information related to a session of the terminal device, for example, ATSSS low-layer
(ATSSS low-layer, ATSSS-LL) capability information and/or multipath transmission control
protocol (multipath transmission control protocol, MPTCP) capability information, or another
factor.

[00124] S204: The session management function network element sends a first message to the
target user plane function network element.

[00125] The first message is for requesting the target user plane function network element to
provide a service for the terminal device. For example, the first message is for requesting the target
user plane function network element to process the first service, for example, request the target
user plane function network element to perform session establishment or data forwarding related
to the first service.

[00126] Specifically, the session management function network element may send the first
message to the target user plane function network element through an N4 interface. Currently, the
user plane function network element may receive the first message through the N4 interface. For
example, the first message sent by the session management function network element to the target
user plane function network element may be a session establishment request message, and the
session establishment request message may be specifically for requesting the target user plane
function network element to establish a session of the terminal device. The session establishment
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request message may be specifically implemented by using an N4 session establishment request
(N4 session establishment request) message.

[00127] Further, after receiving the first message, the user plane function network element may
perform a session establishment procedure, to provide a user plane session that meets a service-
level agreement (service-level agreement, SLA) indicator. The SLA indicator may include at least
one of the following indicators defined in a related protocol: an end-to-end delay indicator, a
single-user peak rate, a single-stream peak rate, a packet loss rate, a minimum guaranteed
bandwidth, and the like. Optionally, in response to the first message, the user plane function
network element may further send a session establishment response message, for example, an N4
session establishment response (N4 session establishment response) message, to the session
management function network element after completing the session establishment procedure.
[00128] In the solution in FIG. 2, when selecting the user plane function network element for
the terminal device, the session management function network element considers a transmission
bandwidth requirement for accessing a high-bandwidth service by the terminal device, to avoid
network congestion and implement load balancing at a granularity of a user plane function network
element. The method in this embodiment can also improve resource utilization in an entire network,
and reduce operators' network deployment costs.

[00129] In addition, it should be noted that the method provided in FIG. 2 may be applied to
the network architecture shown in FIG. 1, or may be applied to another core network architecture
in which no NWDAF is deployed. This is not limited in embodiments of this application.

[00130]  With reference to the method in FIG. 2, FIG. 3 shows a service processing method. The
method may include the following steps.

[00131] S301: Aterminal device sends a first session establishment request message to a session
management function network element.

[00132] For example, the terminal device initiates a session establishment procedure to the
session management function network element, to be specific, the terminal device sends the first
session establishment request message to the session management function network element.
[00133] In this embodiment, an example in which the terminal device requests to establish a
PDU session is used. The first session establishment request message may be a PDU session
establishment request message. The session management function network element may
specifically obtain the PDU session establishment request message from the terminal device
through an Nsmf. For example, the terminal device sends an
Nsmf_PDUSession_CreateSMContext Request (Nsmf_PDUSession_CreateSMContext Request)
message to the session management function network element.

[00134] S302. The session management function network element obtains subscription

23



10

15

20

25

30

35

information of the terminal device from a first network element.

[00135] For this step, refer to the description of step S201. If the terminal device in S301 is an
elephant flow user, the subscription information of the terminal device includes first information.
Specifically, the first information includes elephant flow user information and/or elephant flow
service information. The session management function network element may determine, based on
whether the obtained subscription information of the terminal device includes the elephant flow
user information and/or the elephant flow service information, whether the terminal device is an
elephant flow user.

[00136] The first network element may include a policy control function network element or a
unified data management network element.

[00137] Optionally, the session management function network element may obtain, through
subscription, the subscription information of the terminal device from the policy control function
network element or the unified data management network element. In this embodiment, an
example in which a session management network obtains the subscription information of the
terminal device from the policy control function network element is used. The session management
function network element may send an Npcf_SMPolicy Control_Create Request (Npcf_SMPolicy
Control_Create Request) message to the policy control function network element, where the
Npcf_SMPolicy Control_Create Request message is for requesting the subscription information
of the terminal device. The policy control function network element may send an Npcf_SMPolicy
Control_Create Response (Npcf_SMPolicy Control_Create Response) message to the session
management function network element, and send the subscription information of the terminal
device to the session management function network element. The policy control function network
element sends the Npcf_SMPolicy Control_Create Response message to the session management
function network element, where the Npcf_SMPolicy Control_Create Response message includes
the subscription information of the terminal device.

[00138] S303: The session management function network element selects a target user plane
function network element based on the subscription information of the terminal device.

[00139] The target user plane function network element provides a service for the terminal
device. For example, the target user plane function network element may be used to process
forwarding of data related to an access service of the terminal device. When the subscription
information of the terminal device includes the first information, the session management function
network element may select the user plane function network element based on the first information
in the subscription information of the terminal device. For this step, refer to the description of the
foregoing step S202 and step S203.

[00140] S304: The session management function network element sends a second session
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establishment request message to the target user plane function network element.

[00141] For implementation of this step, refer to the foregoing step S204. The second session
establishment request message may be an implementation of the first message in S204.

[00142] The second session establishment request message may be specifically an N4 session
establishment request message. Optionally, the second session establishment request message may
carry the elephant flow user information and/or the elephant flow service information.

[00143] Specifically, the target user plane function network element may be an anchor UPF
(PDU session anchor UPF, PSA-UPF).

[00144] S305: The target user plane function network element sends a session establishment
response message to the session management function network element.

[00145] For example, corresponding to step S304, the session establishment response message
may be an N4 session establishment response message.

[00146] It may be understood that the session establishment response message is a response
message of the second session establishment request message in step S305, and the response
message may indicate that session establishment is completed.

[00147] In addition, specifically, the target user plane function network element may further
select a processing unit to establish a session. For example, the target user plane function network
element may select a processing unit by taking load corresponding to the elephant flow user
information and/or the elephant flow service information into consideration. The processing unit
is at least one processing unit in the target user plane function network element. For the method,
refer to the description of the method in FIG. 6 to FIG. 8. After selecting a processing unit to
establish the session, the target user plane function network element may send the session
establishment response message to the session management function network element. In other
words, the session establishment response message in this step may be sent after step S304, or may
be sent after the target user plane function network element selects the processing unit to establish
the session. This is not limited in embodiments of this application.

[00148] In the solution described in FIG. 3, the policy control function network element or the
unified data management network element supports including the first information in the
subscription information of the terminal device, and the first information is for determining a
transmission bandwidth requirement of the terminal device for accessing the high-bandwidth
service. The session management function network element selects a user plane function network
element for the terminal device to establish a session by taking the following into consideration: a
transmission bandwidth requirement for accessing the high-bandwidth service by the terminal
device, so that network congestion may be avoided and load balancing at a granularity of a user
plane function network element can be implemented. The method in this embodiment can also
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improve resource utilization in an entire network, and reduce operators' network deployment costs.
[00149] In addition, it should be noted that the method provided in FIG. 3 may be applied to
the network architecture shown in FIG. 1, or may be applied to another core network architecture
in which no network data analytics function network element is deployed. This is not limited in
embodiments of this application.

[00150]  With reference to the method in FIG. 2, FIG. 4 shows a service processing method. The
method may include the following steps.

[00151] S401: A network data analytics function network element obtains historical service
information of a terminal device from at least one user plane function network element.

[00152] The historical service information of the terminal device may also be understood as
service information of a historical access service of the terminal device. The at least one user plane
function network element includes a user plane function network element that historically provides
a service for the terminal device, at least one user plane function network element that supports
collection of the historical service information of the terminal device, or at least one user plane
function network element that supports collection of service information of the historical access
service of the terminal device.

[00153] For example, S401 in FIG. 4 shows that the network data analytics function network
element obtains the historical service information of the terminal device from the first user plane
function network element. Optionally, the first user plane function network element may be of a
PSA-UPF type. It should be understood that the network data analytics function network element
may alternatively obtain the historical service information of the terminal device from the first
user plane function network element and another user plane function network element, for example,
obtain the historical service information of the terminal device from the first user plane function
network element and the target user plane function network element shown in the figure. This is
not shown in the figure. It should be understood that when the action of obtaining the historical
service information is performed, the target user plane function network element has not yet been
selected, and is merely a network element apparatus similar to the first user plane function network
element.

[00154] Optionally, the network data analytics function network element may obtain the
historical information of the terminal device from the first user plane function network element
with reference to the following implementation Al or implementation A2.

[00155] Implementation Al: The first user plane function network element may actively report
the collected historical service information of the terminal device to the network data analytics
function network element. For example, the first user plane function network element may

periodically or irregularly actively report the collected historical service information of the
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terminal device to the network data analytics function network element. For another example, the
first user plane function network element locally configures function switch control, and the first
user plane function network element may determine, based on the locally configured function
switch control, whether the first user plane function network element may report the historical
service information of the terminal device to the network data analytics function network element.
[00156] Implementation A2: The first user plane function network element may support a
subscription instruction of the network data analytics function network element for the historical
service information of the terminal device, and the network data analytics function network
element may obtain, through subscription, the historical service information of the terminal device
from the first user plane function network element. Specifically, the NWDAF may send the
subscription instruction to the first user plane function network element through an Nnf interface,
to request the historical service information of the terminal device. The first user plane function
network element may send the historical service information of the terminal device to the network
data analytics function network element through an Nnf interface.

[00157] Specifically, the historical service information of the terminal device may include at
least one of the following: a service type of a historical access service of the terminal device, a
service level of the historical access service of the terminal device, time period—based transmission
traffic information of the historical access service of the terminal device, transmission rate
information of the historical access service of the terminal device, and a transmission bandwidth
of the historical access service of the terminal device. The service type of the historical access
service of the terminal device may include conventional services such as a short message service
and a telephone service, and 5G emerging services such as VR, AR, MR, and a high-bandwidth
cloud game. The time period—based transmission traffic information may include service traffic in
a specific time period, for example, a flow throughput, a quantity of concurrent flows, and a
quantity of packets. The transmission rate information may include a peak rate and an average rate
of a service, and may be specifically a peak rate, an average rate, or the like in a specific time
period. If the service type of the historical access service of the terminal device is video, VR, or
AR, the historical service information of the terminal device may further include indicators such
as clarity and a bit rate of the service historically accessed by the terminal device. It should be
understood that regardless of whether the network data analytics function network element obtains
the historical service information from one or more user plane function network elements, content
of the historical service information obtained by the network data analytics function network
element is the same.

[00158] S402: The network data analytics function network element determines first

information based on the historical service information of the terminal device.

27



10

15

20

25

30

35

[00159] For a definition and application of the first information, refer to the description of step
S201. Details are not described in this embodiment of this application.

[00160] Specifically, the network data analytics function network element may analyze the
historical service information of the terminal device, to determine whether the terminal device has
accessed a high-bandwidth service (or referred to as an elephant flow service). For the terminal
device that has accessed the high-bandwidth service, the network data analytics function network
element may determine the first information, for example, elephant flow user information and/or
elephant flow service information, based on service information of the high-bandwidth service that
is historically accessed by the terminal device. Alternatively, it may be understood that the network
data analytics function network element may determine, based on the service information of a
high-bandwidth service that is historically accessed by the terminal device, that the terminal device
has a requirement for accessing the high-bandwidth service, and predict a transmission bandwidth
required by the high-bandwidth service accessed by the terminal device.

[00161] Specifically, the network data analytics function network element may determine, with
reference to any one of the following two implementations, whether the terminal device has
accessed the high-bandwidth service.

[00162] In an implementation, the network data analytics function network element may
perform absolute quantitative analysis on the historical service information of the terminal device,
to determine whether the terminal device has accessed the high-bandwidth service (or referred to
as an elephant flow service). For example, corresponding to the case that the first threshold may
be a specific value described in step S201, the network data analytics function network element
may set an absolute lower limit value, for example, 500 Mbps. The network data analytics function
network element determines, based on the historical service information of the terminal device,
one or more transmission bandwidths required by the historical access service of the terminal
device. If there is a transmission bandwidth that exceeds the absolute lower limit in the one or
more transmission bandwidths, the network data analytics function network element may
determine that the terminal device has accessed the high-bandwidth service; or if there is no
transmission bandwidth that exceeds the absolute lower limit in the one or more transmission
bandwidths, the network data analytics function network element may determine that the terminal
device has accessed the high-bandwidth service.

[00163] In another implementation, the network data analytics function network element may
perform relative quantitative analysis on the historical service information of the terminal device,
to determine the first information. For example, corresponding to the description of step S201 that
the first threshold is determined based on an average transmission bandwidth of the service, the

network data analytics function network element determines, based on the historical service
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information of the terminal device, an average transmission bandwidth required for the historical
access service of the terminal device, and sets a relative lower limit value relative to the average
transmission bandwidth. For example, the relative lower limit value is set to five times the average
transmission bandwidth. If there is a transmission bandwidth that exceeds the relative lower limit
in the one or more transmission bandwidths, the network data analytics function network element
may determine that the terminal device has accessed the high-bandwidth service; or if there is no
transmission bandwidth that exceeds the relative lower limit in the one or more transmission
bandwidths, the network data analytics function network element may determine that the terminal
device has accessed the high-bandwidth service. Optionally, after analyzing the historical service
information of the terminal device, the network data analytics function network element may
further perform user profiling on the terminal device based on an analysis result. For example, the
network data analytics function network element may mark the terminal device that has accessed
the high-bandwidth service as an elephant flow user, and mark the terminal device that has not
historically accessed the high-bandwidth service as a non-elephant flow user. It may be understood
that the elephant flow user may indicate a terminal device that has a requirement for accessing the
high-bandwidth service.

[00164] Optionally, the network data analytics function network element may further analyze
at least one user plane function network element that reports the historical service information of
the terminal device, and determine, from the at least one user plane function network element, a
candidate user plane function network element suitable for sharing the high-bandwidth service
(namely, the first service). The network data analytics function network element may further
include an identifier of a candidate user plane function network element in the first information,
to assist the session management function network element in determining the user plane function
network element that processes the first service.

[00165] Alternatively, the network data analytics function network element may determine,
from at least one user plane function network element that reports the historical service information
of the terminal device, a non-candidate user plane function network element that is unsuitable for
sharing the high-bandwidth service. The network data analytics function network element may
further include an identifier of a non-candidate user plane function network element in the first
information, to assist the session management function network element in determining the user
plane function network element that processes the first service.

[00166] Alternatively, the network data analytics function network element may obtain load
statuses of a plurality of user plane function network elements managed by the session
management function network element, and indicate the load statuses of the plurality of user plane
function network elements to the policy control function network element. When obtaining the
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first information from the network data analytics function network element, the policy control
function network element determines, based on the first information and a load status of the at
least one user plane function network element, a candidate user plane function network element
suitable for sharing the high-bandwidth service. Then, when the session management function
network element subscribes to or queries the first information from the policy control function
network element, the policy control function network element may include the identifier of the
candidate user plane function network element in the first information; and then send, to the
session management function network element, the first information including the identifier of the
candidate user plane function network element, to assist the session management function network
element in determining the user plane function network element that processes the first service.
[00167] S403: The session management function network element obtains the first information
from the network data analytics function network element.

[00168] The first information in this step is the first information determined by the network data
analytics network element in S402. For a related definition and application, refer to step S201 for
understanding.

[00169] Specifically, the session management function network element may obtain the first
information from the network data analytics function network element based on the following
implementation B1 or implementation B2.

[00170] In the implementation B1, the network data analytics function network element may
provide a subscription capability or a query capability for the session management function
network element, and the session management function network element may directly obtain,
through subscription or querying, the first information from the network data analytics function
network element.

[00171] For example, the network data analytics function network element supports providing
the session management function network element with a capability of subscribing/unsubscribing
the first information through an Nnwdaf_AnalyticsSubscription_Subscribe
(Nnwdaf_AnalyticsSubscription_Subscribe)

message/Nnwdaf _AnalyticsSubscription_Unsubscribe
(Nnwdaf_AnalyticsSubscription_Unsubscribe) message. Optionally, the
Nnwdaf_AnalyticsSubscription_Subscribe message sent by the session management function
network element to the network data analytics function network element may carry identification
information of the terminal device and identification information for requesting the first
information. The identification information of the terminal device may be implemented by using
a subscription permanent identifier (subscription permanent identifier, SPI1) of the terminal device.
The identification information for requesting the first information may be implemented by using
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an elephant flow user identifier. When determining that the terminal device is an elephant flow
user or the terminal device has a requirement for accessing a high-bandwidth service, the network
data analytics function network element returns an Nnwdaf_AnalyticsSubscription_Notify
(Nnwdaf_AnalyticsSubscription_Notify) message to the session management function network
element, where the Nnwdaf_AnalyticsSubscription_Notify message may carry the SPI of the
terminal device and the first information.

[00172] For another example, the network data analytics function network element supports
providing a capability of querying the first information  through an
Nnwdaf_Analyticsinfo_Request (Nnwdaf_Analyticsinfo_Request) message. A query request
message sent by the session management function network element to the network data analytics
function network element may be an Nnwdaf Analyticsinfo_Request message, where the
Nnwdaf_Analyticsinfo_Request message carries the SPI of the terminal device and the elephant
flow user identifier. When determining that the terminal device is an elephant flow user or the
terminal device has a requirement for accessing a high-bandwidth service, the network data
analytics function network element may return a query response message to the session
management function network element, for example, an Nnwdaf Analyticsinfo_Response
(Nnwdaf_Analyticsinfo_Response) message, where the Nnwdaf Analyticsinfo_Response
message may carry the SPI of the terminal device and the first information.

[00173] In the implementation B2, the network data analytics function network element may
provide the subscription capability or the query capability for the policy control function network
element or the unified data management network element. The policy control function network
element/the unified data management network element may obtain, through subscription or
querying, the first information from the network data analytics function network element. For
details, refer to the manner in which the session management function network element obtains
the first information from the network data analytics function network element in the foregoing
optional implementation. Details are not described in this embodiment of this application. Further,
the session management function network element may request, through subscription or querying,
the first information from the policy control function network element or the unified data
management network element. In other words, the session management function network element
obtains the first information from the network data analytics function network element via the
policy control function network element or the unified data management network element.
[00174] S404: The session management function network element determines a transmission
bandwidth of the first service based on the first information.

[00175] Specifically, for implementation, refer to the manner in step S202. Details are not

described in this embodiment of this application.
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[00176] S405: The session management function network element determines a target user
plane function network element based on the transmission bandwidth of the first service.

[00177] The target user plane function network element has a capability of processing the first
service. Alternatively, it may be understood that the target user plane function network element
supports the transmission bandwidth of the first service.

[00178] Specifically, for implementation, refer to the manner in step S203. Details are not
described in this embodiment of this application. Alternatively, corresponding to step S401, when
the first information includes identification information of a candidate user plane function network
element or identification information of a non-candidate user plane function network element, the
session management function network element may further select some user plane function
network elements based on the first information, and then determine the target user plane function
network element based on the transmission bandwidth of the first service in the manner in step
S203.

[00179] S406: The session management function network element sends a first message to the
target user plane function network element.

[00180] The first message is for requesting the target user plane function network element to
provide a service for the terminal device, for example, request the target user plane function
network element to perform session establishment or data forwarding related to the first service.
[00181] Specifically, for implementation, refer to the manner in step S204. Details are not
described in this embodiment of this application.

[00182] Inthe foregoing solution, the network data analytics function network element analyzes
the historical service information of the terminal device by using its data analysis function to
determine the first information. The first information may be for determining an access
requirement of the terminal device for the high-bandwidth service and the transmission bandwidth
of the service. The session management function network element selects a user plane function
network element for the terminal device by taking a transmission bandwidth requirement for
accessing the high-bandwidth service by the terminal device into consideration, so that load
balancing can be implemented at a granularity of a user plane function network element and
network congestion can be avoided. In addition, resource utilization of the entire network can also
be improved, and further operators' network deployment costs are reduced.

[00183]  With reference to the method in FIG. 4, FIG. 5 shows a service processing method. In
the method shown in FIG. 5, an NWDAF may be the network data analytics function network
element in the method in FIG. 4, an SMF is the session management function network element in
the method in FIG. 4, a UPF is the user plane function network element in the method in FIG. 4,
a PCF may be the policy control function network element in the method in FIG. 4, a PSA-UPF 1
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may be the first user plane function network element in the method described in FIG. 4, and a
PSA-UPF 2 is the target user plane function network element in the method described in FIG. 4.
The method may include the following steps.

[00184] S501: A PSA-UPF 1 reports historical service information of a terminal device to an
NWDAF.

[00185] For this step, refer to the description of step S401.

[00186] S502: The NWDAF analyzes the historical information of the terminal device, to
determine elephant flow user information and/or elephant flow service information.

[00187] For this step, refer to the description of step S402. For definitions of an elephant flow
user and an elephant flow service, refer to the description of S201 for understanding. Details are
not described in this embodiment of this application.

[00188] S503: A PCF requests the elephant flow user information and/or the elephant flow
service information from the NWDAF.

[00189] For example, the PCF sends an Nnwdaf AnalyticsSubscription_Subscribe message to
the NWDAF. Alternatively, the PCF sends an Nnwdaf_ Analyticsinfo_Request message to the
NWDAF. The Nnwdaf_AnalyticsSubscription_Subscribe message or the
Nnwdaf_Analyticsinfo_Request message is for requesting the elephant flow user information
and/or the elephant flow service information.

[00190] S504: The NWDAF sends the elephant flow user information and/or the elephant flow
service information to the PCF.

[00191] For example, the NWDAF sends the Nnwdaf AnalyticsSubscription_Subscribe
message to the PCF in response to the Nnwdaf AnalyticsSubscription_Subscribe message
received in S503. Alternatively, the NWDAF sends the Nnwdaf_Analyticsinfo_Response message
to the PCF in response to the Nnwdaf_Analyticsinfo_Request message received in S503.

[00192] For step S503 and step S504, refer to the description of step S403.

[00193] S505: The terminal device sends a first session establishment request message to an
SMF.

[00194] For example, the terminal device initiates a session establishment procedure to the SMF.
In other words, the terminal device sends the first session establishment request message to the
SMF.

[00195] In this embodiment, an example in which the terminal device requests to establish a
PDU session is used. The SMF may specifically obtain the PDU session establishment request
message from the terminal device through the Nsmf. For example, the terminal device sends an
Nsmf_PDUSession_CreateSMContext Request (Nsmf_PDUSession_CreateSMContext Request)
message to the SMF.
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[00196] S506: An SMF requests the elephant flow user information and/or the elephant flow
service information from the PCF.

[00197] For example, the SMF sends an Npcf_SMPolicy Control_Create Request message to
the PCF, where the Npcf_SMPolicy Control_Create Request message is for requesting the elephant
flow user information and/or the elephant flow service information.

[00198] S507: The PCF sends the elephant flow user information and/or the elephant flow
service information to the SMF.

[00199] For example, the PCF sends an Npcf_SMPolicy Control_Create Response message to
the SMF, where the Npcf_SMPolicy Control_Create Response message includes the elephant flow
user information and/or the elephant flow service information.

[00200] For step S506 and step S507, refer to the description of step S403.

[00201] S508: The SMF selects a target user plane function network element based on the
elephant flow user information and/or the elephant flow service information, and the target user
plane function network element shown in FIG. 5 may be a PSA-UPF 2.

[00202] Specifically, when the terminal device is the elephant flow user, the SMF may select,
based on the elephant flow user information and/or the elephant flow service information related
to the terminal device, the target user plane function network element to provide a service for the
terminal device. For example, the target user plane function network element may be used to
process forwarding of data related to an access service of the terminal device. For this step, refer
to the description of step S404 and step S405.

[00203] S509: The SMF sends a second session establishment request message to the PSA-UPF
2.

[00204] For implementation of this step, refer to the foregoing step S204 or S406. The second
session establishment request message may be an implementation of the first message in S204 or
S406. The second session establishment request message may be specifically an N4 session
establishment request message. Optionally, the N4 session establishment request message may
carry the elephant flow user information and/or the elephant flow service information.

[00205] S510: The PSA-UPF 2 sends a session establishment response message to the SMF.
[00206] This step may be implemented with reference to the description of step S204 or S406.
For example, the session establishment response message may be an N4 session establishment
response message.

[00207] It may be understood that the session establishment response message is a response
message of the second session establishment request message in step S509, and the response
message may indicate that session establishment is completed.

[00208] In addition, specifically, the PSA-UPF 2 may further select a processing unit to
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establish a session. For example, the PSA-UPF 2 may select a processing unit by taking load
corresponding to the elephant flow user information and/or the elephant flow service information
into consideration. The processing unit is at least one processing unit in the PSA-UPF 2. For the
method, refer to the description of the method in Solution 2. After selecting a processing unit to
establish the session, the PSA-UPF 2 may send the session establishment response message to the
session management function network element. In other words, the session establishment response
message in this step may be sent after step S509, or may be sent after the PSA-UPF 2 selects the
processing unit to establish the session. This is not limited in embodiments of this application.
[00209]  Inthe solution shown in FIG. 5, the NWDAF analyzes whether the terminal device has
a transmission bandwidth requirement for accessing a high-bandwidth service. When selecting a
UPF for the terminal device to establish a session, the SMF obtains the foregoing information from
the NWDAF, and considers the transmission bandwidth requirement for accessing the high-
bandwidth service by the terminal device, to avoid network congestion and implement load
balancing at a granularity of a UPF. The method in this embodiment can also improve resource
utilization in an entire network, and reduce operators' network deployment costs.

[00210] Referring to FIG. 6, an embodiment of this application provides a service processing
method. The method is mainly performed by a user plane function network element. The method
may include the following steps.

[00211] S601: The user plane function network element obtains information from a second
network element.

[00212] The information is for determining a transmission bandwidth of a first service to be
accessed by a terminal device, and the transmission bandwidth of the first service exceeds a first
threshold. Alternatively, it may be understood that the information is for determining a
transmission bandwidth of a high-bandwidth service to be accessed by the terminal device. The
user plane function network element has a capability of processing the first service. For example,
the user plane function network element can support the transmission bandwidth of the first service.
[00213] It should be understood that the user plane function network element may alternatively
obtain information from another network element, or obtain information in another manner. This
is not limited in this application. In this step, the user plane function network element finally
obtains the information.

[00214] Optionally, the user plane function network element described in S601 may be the
target user plane function network element in the method in FIG. 2 to FIG. 4; or the user plane
function network element described in S601 may be a predefined user plane function network
element for processing the high-bandwidth service.

[00215] The second network element may be the session management function network
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element in FIG. 2 to FIG. 4, or may be the network data analytics function network element in
FIG. 4.

[00216] An example in which the second network element is the session management function
network element is used. The following describes in detail with reference to an implementation
C1 or an implementation C2.

[00217] Inthe implementation C1, the information obtained by the user plane function network
element from the session management function network element in S601 may be the first
information in the solution in FIG. 2. Details are not described in this embodiment of this
application.

[00218] In the implementation C2, based on step S204 in FIG. 2 or step S406 in FIG. 4, a first
message in the user plane function network element of the session management function network
element may include second information, and the information obtained by the user plane function
network element from the session management function network element in S601 may be
equivalent to the second information. For example, the user plane function network element may
receive the first message from the session management function network element, where the first
message includes the second information. Specifically, the second information may be information
whose function is the same as a function of the first information, but content included in the second
information is different from content of the first information. Optionally, the second information
may include at least one of the following parameters or indication information of at least one of
the following parameters: a service type of the first service, a service level of the first service, time
period—based transmission traffic information of the first service, transmission rate information of
the first service, or the transmission bandwidth of the first service. For example, content included
in the second information is different from content of the first information, and may be represented
as follows: The first information includes the service type of the first service, and the first message
that is sent by the session management function network element to the target user plane function
network element carries the second information. The second information may be specifically the
transmission bandwidth of the first service.

[00219] An example in which a second network element is a network data analytics function
network element is used. The following describes in detail with reference to an implementation D.
[00220] In the implementation D, the information in S601 may be equivalent to the first
information in the method in FIG. 4, and the information in S601 may be understood with reference
to the description of the first information in step S402. Specifically, the user plane function network
element obtains the information from the network data analytics function network element, where
the information is related to historical service information of the terminal device, and the

information may include elephant flow user information, elephant flow service information, and
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the like. The user plane function network element may obtain, through subscription or querying,
the first information from the network data analytics function network element. For details, refer
to the method for obtaining the first information from the network data analytics function network
element by the session management function network element in the foregoing implementation
B1 or implementation B2. Details are not described in this embodiment of this application.
[00221] S602: The user plane function network element determines a transmission bandwidth
of a first service based on the obtained information.

[00222] Specifically, for an action of determining the transmission bandwidth of the first service,
refer to the description of S202.

[00223] S603: The user plane function network element determines, based on the transmission
bandwidth of the first service, at least one processing unit for processing the first service.

[00224]  Specifically, the user plane function network element may allocate the first service to
a plurality of processing units managed by the user plane function network element for processing,
and load of the plurality of processing units allows the plurality of processing units to support
processing of some services in the first service. Alternatively, the user plane function network
element may centralize the first service to a processing unit with lower load managed by the user
plane function network element for processing. Alternatively, when selecting a processing unit for
processing the first service, the user plane function network element may avoid a processing unit
that processes another high-bandwidth service, to be specific, may set that another high-bandwidth
service is not distributed on the at least one processing unit for processing the first service. Using
the design can avoid that a plurality of high-bandwidth services (or referred to as elephant flow
services) are processed by a same processing unit in the user plane function network element,
thereby avoiding network congestion.

[00225]  Further, optionally, when the processing unit is faulty or has a congestion risk due to
overload, the user plane function network element may migrate services distributed on the
processing unit to another user plane function network element in the user plane function network
element, to implement load balancing between user plane function network elements in the user
plane function network element. For example, when the processing unit for processing the high-
bandwidth service is faulty or overloaded, the user plane function network element may migrate
the high-bandwidth services distributed on the processing unit. For example, it is assumed that the
user plane function network element determines to use a first processing unit managed by the user
plane function network element to process the first service. When the first processing unit is faulty
or overloaded, the user plane function network element may migrate the first service processed by
the first processing unit.

[00226] In the foregoing solution, the user plane function network element selects, based on the
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information obtained from the session management function network element or the NWDAF and
by taking a transmission bandwidth requirement for accessing the high-bandwidth service by the
terminal device into consideration, at least one processing unit for processing the high-bandwidth
service, so that load balancing can be implemented at a granularity of a processing unit in the user
plane function network element, and network congestion can be avoided. In addition, resource
utilization of the entire network can also be improved, and further operators' network deployment
costs are reduced.

[00227]  With reference to the method in FIG. 6, FIG. 7 shows a service processing method. An
SMF in FIG. 7 is the session management function network element in the method in FIG. 6, and
a UPF is the user plane function network element in the method in FIG. 6. The method may include
the following steps.

[00228] S701: Aterminal device sends a first session establishment request message to an SMF.
[00229] For example, the terminal device initiates a session establishment procedure to the SMF.
In other words, the terminal device sends the first session establishment request message to the
SMF.

[00230] In this embodiment, an example in which the terminal device requests to establish a
PDU session is used. The SMF may specifically obtain the PDU session establishment request
message from the terminal device through Nsmf. For example, the terminal device sends an
Nsmf_PDUSession_CreateSMContext Request (Nsmf_PDUSession_CreateSMContext Request)
message to the SMF.

[00231] S702: The SMF selects a UPF based on elephant flow user information and/or elephant
flow service information.

[00232] Specifically, after receiving the session establishment request message sent by the
terminal device, the SMF may determine whether the terminal device is an elephant flow user, to
be specific, determine whether the terminal device has a requirement for accessing a high-
bandwidth service (for example, a first service), and then select a UPF that supports a transmission
bandwidth of the high-bandwidth service. For example, the SMF may select the UPF in the manner
of determining the target UPF in the foregoing steps S201 to S203, or may select a predefined UPF
for processing the high-bandwidth service. For this step, refer to the description of step S601.
[00233] Optionally, the UPF may be of a PSA-UPF type.

[00234] S703: The SMF sends a second session establishment request message to a UPF.
[00235] For example, the second session establishment request message may be an N4 session
establishment request message.

[00236] It should be understood that the UPF is the UPF selected by the SMF in step S702.
[00237] For example, if an N4 interface signaling processing concentrator is set in the UPF, the
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SMF may specifically send an N4 session establishment request message to the N4 interface
signaling processing concentrator in the UPF. Optionally, the N4 session establishment request
message may carry the elephant flow user information and/or the elephant flow service
information.

[00238] S704: The UPF selects at least one processing unit based on the elephant flow user
information and/or the elephant flow service information.

[00239] For this step, refer to the description of the foregoing step S602 and step S603.
[00240] Specifically, the N4 interface signaling processing concentrator in the UPF is at least
one processing unit selected for a session. For example, FIG. 7 shows that the N4 interface
signaling processing concentrator selects a processing unit 1 in the UPF.

[00241] S705: The N4 interface signaling processing concentrator in the UPF sends the second
session establishment request message to the at least one processing unit. For example, the second
session establishment request message may be an N4 session establishment request message.
[00242] The at least one processing unit is selected by the UPF for the session. For example,
FIG. 7 shows that the N4 interface signaling processing concentrator in the UPF sends the second
session establishment request message to the processing unit 1 in the UPF.

[00243] S706: The UPF sends a session establishment response message to the SMF.

[00244] For example, the session establishment response message may be an N4 session
establishment response message. It may be understood that the session establishment response
message is a response message of the second session establishment request message in step S705,
and the response message may indicate that session establishment is completed. For example, FIG.
7 shows that the processing unit 1 in the UPF sends the session establishment response message
to the SMF.

[00245] S707: The UPF determines that a processing unit is faulty or overloaded.

[00246] For example, the N4 interface signaling processing concentrator in the UPF determines
that a processing unit is faulty or overloaded and has a congestion risk, and performs S708.
[00247] It should be understood that the processing unit is a processing unit other than the
processing unit 1 and a processing unit 2.

[00248] S708: The N4 interface signaling processing concentrator in the UPF migrates services
distributed on a processing unit to the processing unit 1 and the processing unit 2 in the UPF.
[00249] Inaddition, in step S707, the UPF may alternatively determine that the processing unit
1 is faulty or overloaded. In this case, in step S708, the UPF migrates services distributed on the
processing unit 1 to the processing unit 2 in the UPF. A case that the processing unit 2 is faulty or
overloaded is similar.

[00250] In the method shown in FIG. 7, the UPF obtains the elephant flow user information
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and/or the elephant flow service information from the SMF. The UPF selects, by taking the
transmission bandwidth requirement for accessing the high-bandwidth service by the terminal
device into consideration, the at least one processing unit to establish a session. This can implement
load balancing between processing units in the UPF and avoid network congestion. In addition,
resource utilization of the entire network can also be improved, and further operators' network
deployment costs are reduced.

[00251] In addition, it should be noted that the method provided in FIG. 7 may be applied to
the network architecture shown in FIG. 1, or may be applied to another core network architecture
in which the NWDAF is not deployed. This is not limited in embodiments of this application.
[00252]  With reference to the method in FIG. 6, FIG. 8 shows a service processing method. An
NWDAF in FIG. 8 may be the network data analytics function network element in the method in
FIG. 6, an SMF is the session management function network element in the method in FIG. 6, and
a UPF is the user plane function network element in the method in FIG. 6. The method may include
the following steps.

[00253] S801: Aterminal device sends a first session establishment request message to an SMF.
[00254] For example, the terminal device initiates a session establishment procedure to the SMF.
In other words, the terminal device sends the first session establishment request message to the
SMF.

[00255] In this embodiment, an example in which the terminal device requests to establish a
PDU session is used. The SMF may specifically obtain the PDU session establishment request
message from the terminal device through Nsmf. For example, the terminal device sends an
Nsmf_PDUSession_CreateSMContext Request (Nsmf_PDUSession_CreateSMContext Request)
message to the SMF.

[00256] S802: The SMF sends a second session establishment request message to a UPF.
[00257] For example, the second session establishment request message may be an N4 session
establishment request message. For example, if an N4 interface signaling processing concentrator
is set in the UPF, the SMF may specifically send the N4 session establishment request message to
the N4 interface signaling processing concentrator in the UPF, where the N4 session establishment
request message is for requesting to establish a session for the terminal device.

[00258] S803: The UPF obtains elephant flow user information and/or elephant flow service
information from an NWDAF.

[00259] For example, the N4 interface signaling processing concentrator in the UPF obtains the
elephant flow user information and/or the elephant flow service information from the NWDAF.
[00260] Specifically, an Nnf interface signaling processing concentrator may be set in the UPF,
and the N4 interface signaling processing concentrator may obtain the elephant flow user
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information and/or the elephant flow service information from the NWDAF through the Nnf
interface signaling processing concentrator. For example, the Nnf interface signaling processing
concentrator in the UPF obtains, through subscription or querying, the elephant flow user
information and/or the elephant flow service information from the NWDAF, and distributes the
elephant flow user information and/or the elephant flow service information to the N4 interface
signaling processing concentrator.

[00261] S804: The UPF selects a processing unit 1 based on the elephant flow user information
and/or the elephant flow service information.

[00262] It should be understood that selecting the processing unit 1 is merely an example, and
the processing unit 2 may alternatively be selected.

[00263] For example, the N4 interface signaling processing concentrator in the UPF may
determine, based on the elephant flow user information and/or the elephant flow service
information, whether the terminal device is an elephant flow user, to be specific, determine
whether the terminal device has a requirement for accessing a high-bandwidth service (namely, a
first service). In this way, a processing unit is selected, by considering load sharing corresponding
to the elephant flow user information and/or the elephant flow service information, to establish a
session. For example, the processing unit 1 has lower load and capable of processing the high-
bandwidth service. For this step, refer to the description of the foregoing step S602 and step S603.
For example, the N4 interface signaling processing concentrator in the UPF shown in FIG. 8 selects
the processing unit 1 for the session.

[00264] S805: The N4 interface signaling processing concentrator in the UPF sends a second
session establishment request message to the processing unit 1.

[00265] For example, the second session establishment request message may be an N4 session
establishment request message.

[00266] The processing unit 1 is selected by the UPF for the session. For example, FIG. 8 shows
that the N4 interface signaling processing concentrator in the UPF sends the second session
establishment request message to the processing unit 1 in the UPF.

[00267] S806: The UPF sends a session establishment response message to the SMF.

[00268] For example, the session establishment response message may be an N4 session
establishment response message. It may be understood that the session establishment response
message is a response message of the second session establishment request message in step S805,
and the response message may indicate that session establishment is completed. For example, FIG.
8 shows that the processing unit 1 in the UPF sends the session establishment response message
to the SMF.

[00269] S807: The UPF determines that a processing unit is faulty or overloaded.
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[00270] For example, the N4 interface signaling processing concentrator in the UPF determines
that a processing unit is faulty or overloaded, to be specific, determines that a network has a
congestion risk, and performs S808.

[00271] S808: The N4 interface signaling processing concentrator in the UPF migrates services
distributed on the faulty or overloaded processing unit to the processing unit 1 and the processing
unit 2 in the UPF.

[00272] For step S807 and step S808, refer to the description of step S707 and step S708 in FIG.
7. Details are not described herein.

[00273] In the solution shown in FIG. 8, the UPF obtains the elephant flow user information
and/or the elephant flow service information from the NWDAF. The UPF selects, by taking the
transmission bandwidth requirement for accessing the high-bandwidth service by the terminal
device into consideration, the at least one processing unit to establish a session. This can implement
load balancing between processing units in the UPF and avoid network congestion. In addition,
resource utilization of the entire network can also be improved, and further operators' network
deployment costs are reduced.

[00274] The foregoing describes the method provided in the present disclosure from the
perspective of the session management function network element, the terminal device, the user
plane function network element, the policy control function network element (or the unified data
management function network element), the network data analytics function network element, and
the perspective of interaction between the session management function network element, the
terminal device, the user plane function network element, the policy control function network
element (or the unified data management function network element), and the network data
analytics function network element. To implement the functions in the foregoing method, the
session management function network element, the terminal device, the user plane function
network element, the policy control function network element, the unified data management
function network element, and the network data analytics function network element may include
a hardware structure and/or a software module, and implement the foregoing functions in a form
of a hardware structure, a software module, or a combination of a hardware structure and a
software module. Whether a function in the foregoing functions is performed by using the
hardware structure, the software module, or the combination of the hardware structure and the
software module depends on particular applications and design constraints of the technical
solutions.

[00275] Based on a same concept, referring to FIG. 9, an embodiment of this application
provides a service processing apparatus 900. The service processing apparatus 900 includes a
processing module 901 and a communication module 902. The service processing apparatus 900
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may be a session management function network element, or may be a service processing apparatus
that is used in a session management function network element or used together with a session
management function network element and that can implement a communication method
performed by the session management function network element side. Alternatively, the service
processing apparatus 900 may be a user plane function network element, or may be a service
processing apparatus that is used in a user plane function network element or used together with a
user plane function network element and that can implement a communication method performed
by the user plane function network element side. Alternatively, the service processing apparatus
900 may be a network data analytics function network element, or may be a service processing
apparatus that is used in a network data analytics function network element or used together with
a network data analytics function network element and that can implement a communication
method performed by the network data analytics function network element side. Alternatively, the
service processing apparatus 900 may be a policy control function network element, or may be a
service processing apparatus that is used in a policy control function network element or used
together with a policy control function network element and that can implement a communication
method performed by the policy control function network element side.

[00276] The communication module may also be referred to as a transceiver module, a
transceiver, a transceiver apparatus, or the like. The processing module may also be referred to as
a processor, a processing board, a processing unit, a processing apparatus, or the like. Optionally,
a component that is in the communication module and that is configured to implement a receiving
function may be considered as a receiving unit. It should be understood that the communication
module is configured to perform a sending operation and a receiving operation on the session
management function network element, the terminal device, the user plane function network
element, the policy control function network element, or the network data analytics function
network element side in the foregoing method embodiments. The component that is in the
communication module and that is configured to implement a sending function is considered as a
sending unit. In other words, the communication module includes the receiving unit and the
sending unit. For example, when the service processing apparatus 900 is used in the session
management function network element, a receiving unit included in the communication module
902 of the service processing apparatus 900 is configured to perform a receiving operation on the
session management function network element side, and a sending unit included in the
communication module 902 of the service processing apparatus 900 is configured to perform a
sending operation on the session management function network element side. In addition, it should
be noted that if the apparatus is implemented by using a chip/chip circuit, the communication

module may be an input/output circuit and/or a communication interface, and performs an input
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operation (corresponding to the foregoing receiving operation) and an output operation
(corresponding to the foregoing sending operation). The processing module is an integrated
processor, a microprocessor, or an integrated circuit.

[00277] The following describes in detail an implementation in which the service processing
apparatus 900 is used in a session management function network element. The service processing
apparatus 900 includes:

a communication module, configured to obtain first information, where the first
information indicates a first service to be accessed by a terminal device, a transmission bandwidth
of the first service exceeds a first threshold, and the first information is for determining the
transmission bandwidth of the first service; and

a processing module, further configured to determine a target user plane function
network element based on the transmission bandwidth of the first service.

[00278] The communication module is further configured to send a first message to the target
user plane function network element, where the first message is for requesting the target user plane
function network element to provide a service for the terminal device.

[00279] The following describes in detail an implementation in which the service processing
apparatus 900 is used in a user plane function network element. The service processing apparatus
900 includes:

a communication module, configured to obtain information, where the information is
for determining a transmission bandwidth of a first service to be accessed by a terminal device,
the transmission bandwidth of the first service exceeds a first threshold, and the service processing
apparatus supports the transmission bandwidth of the first service; and

a processing module, further configured to determine, based on the transmission
bandwidth of the first service, at least one processing unit for processing the first service.

[00280] The following describes in detail an implementation in which the service processing
apparatus 900 is used in a network data analytics function network element. The service processing
apparatus 900 includes:

a communication module, configured to obtain historical service information of a
terminal device from at least one user plane function network element; and

a processing module, configured to determine first information based on the historical
service information of the terminal device, where the first information indicates a first service to
be accessed by the terminal device, and a transmission bandwidth of the first service exceeds a
first threshold.

[00281] The communication module is further configured to send the first information to a core

network element, where the first information is for determining the transmission bandwidth of the
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first service.

[00282] The following describes in detail an implementation in which the service processing
apparatus 900 is used in a policy control function network element. The service processing
apparatus 900 includes:

a processing module, configured to determine first information, where the first
information indicates a first service to be accessed by a terminal device, a transmission bandwidth
of the first service exceeds a first threshold, and the first information is for determining the
transmission bandwidth of the first service; and

a communication module, configured to send the first information to a session
management function network element.

[00283] Division into the modules in embodiments of this application is an example, is merely
division into logical functions, and may be other division during actual implementation. In addition,
functional modules in embodiments of this application may be integrated into one processor, or
each of the modules may exist alone physically, or two or more modules may be integrated into
one module. The integrated module may be implemented in a form of hardware, or may be
implemented in a form of a software functional module.

[00284] Based on a same technical concept, this application further provides a communication
apparatus 1000. The communication apparatus 1000 may be a chip or a chip system. Optionally,
in embodiments of this application, the chip system may include a chip, or may include a chip and
another discrete device.

[00285] The communication apparatus 1000 may be configured to implement functions of
network elements in the network architecture shown in FIG. 1. The communication apparatus 1000
may include at least one processor 1010. The processor 1010 is coupled to a memory. Optionally,
the memory may be located in the apparatus, the memory may be integrated with the processor, or
the memory may be located outside the apparatus. For example, the communication apparatus
1000 may further include at least one memory 1020. The memory 1020 stores a necessary
computer program, configuration information, a computer program or instructions, and/or data for
implementing any one of the foregoing embodiments. The processor 1010 may execute the
computer program stored in the memory 1020, to complete the method in any one of the foregoing
embodiments.

[00286] The communication apparatus 1000 may further include a communication interface
1030, and the communication apparatus 1000 may exchange information with another device
through a communication interface 1030. For example, the communication interface 1030 may be
a transceiver, a circuit, a bus, a module, a pin, or a communication interface of another type. When

the communication apparatus 1000 is a chip-type apparatus or circuit, the communication interface
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1030 in the apparatus 1000 may also be an input/output circuit, and may input information (or
referred to as receive information) and output information (or referred to as send information). The
processor is an integrated processor, a microprocessor, an integrated circuit, or a logic circuit. The
processor may determine the output information based on the input information.

[00287] The coupling in this embodiment of this application may be an indirect coupling or a
communication connection between apparatuses, units, or modules in an electrical form, a
mechanical form, or another form, and is used for information exchange between the apparatuses,
the units, or the modules. The processor 1010 may perform a collaborative operation with the
memory 1020 and the communication interface 1030. A specific connection medium between the
processor 1010, the memory 1020, and the communication interface 1030 is not limited in
embodiments of this application.

[00288] Optionally, referring to FIG. 10, the processor 1010, the memory 1020, and the
communication interface 1030 are connected to each other through a bus 1040. The bus 1040 may
be a peripheral component interconnect (peripheral component interconnect, PCI) bus, an
extended industry standard architecture (extended industry standard architecture, EISA) bus, or
the like. The bus may be classified into an address bus, a data bus, a control bus, and the like. For
ease of representation, only one thick line is used to represent the bus in FIG. 10, but this does not
mean that there is only one bus or only one type of bus.

[00289] In embodiments of this application, the processor may be a general-purpose processor,
a digital signal processor, an application-specific integrated circuit, a field programmable gate
array or another programmable logic device, a discrete gate or a transistor logic device, or a
discrete hardware component, and may implement or perform the methods, steps, and logical block
diagrams in embodiments of this application. The general-purpose processor may be a
microprocessor or any conventional processor or the like. The steps of the method in embodiments
of this application disclosed with reference to embodiments of this application may be directly
performed by a hardware processor, or may be performed by using a combination of hardware in
the processor and a software module.

[00290] In embodiments of this application, the memory may be a nonvolatile memory, a hard
disk drive (hard disk drive, HDD) or a solid-state drive (solid-state drive, SSD), or may be a
volatile memory (volatile memory), for example, a random-access memory (random-access
memory, RAM). The memory is any other medium that can carry or store expected program code
in a form of an instruction or a data structure and that can be accessed by a computer, but is not
limited thereto. The memory in embodiments of this application may alternatively be a circuit or
any other apparatus that can implement a storage function, and is configured to store program
instructions and/or data.
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[00291] In a possible implementation, the communication apparatus 1000 may be applied to a
terminal device. Specifically, the communication apparatus 1000 may be the terminal device, or
may be an apparatus that may support the terminal device and implement a function of the terminal
device in any one of the foregoing embodiments. The memory 1020 stores a necessary computer
program, a computer program, or instructions, and/or data for implementing a function of the
terminal device in any one of the foregoing embodiments. The processor 1010 may execute the
computer program stored in the memory 1020, to complete the method performed by the terminal
device in any one of the foregoing embodiments. Applied to the terminal device, a communication
interface in the communication apparatus 1000 may be configured to exchange signaling with a
session management function network element.

[00292] Similarly, the communication apparatus 1000 may also be applied to a session
management function network element, a user plane management function network element, a
network data analytics function network element, a policy control function network element, and
a unified data management function network element. Details are not described herein.

[00293] For technical effects achievable by the communication apparatus 1000 provided in this
embodiment, refer to the foregoing method embodiments. Details are not described herein.
[00294] Based on the foregoing embodiments, embodiments of this application further provide
a computer program. When the computer program runs on a computer, the computer is enabled to
perform, from perspectives of a session management function network element, a terminal device,
a user plane function network element, a policy control function network element, a unified data
management function network element, or a network data analytics function network element, the
method provided in the embodiments shown in FIG. 2 to FIG. 8.

[00295] Based on the foregoing embodiments, embodiments of this application further provide
a computer-readable storage medium. The computer-readable storage medium stores a computer
program. When the computer program is executed by a computer, the computer is enabled to
perform, from perspectives of a session management function network element, a terminal device,
a user plane function network element, a policy control function network element, a unified data
management function network element, or a network data analytics function network element, the
method provided in the embodiments shown in FIG. 2 to FIG. 8. The storage medium may be any
usable medium accessible by a computer. For example, the computer-readable medium may
include but is not limited to: a RAM, a read-only memory (read-only memory, ROM), an
electrically erasable programmable read-only memory (electrically erasable programmable read
only memory, EEPROM), a CD-ROM, or another magnetic storage device, or any other medium
that can be used to carry or store expected program code in a form of an instruction or a data
structure and that can be accessed by a computer.
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[00296] Based on the foregoing embodiments, embodiments of this application provide a
communication system, including at least two of the following network elements: a session
management function network element, a user plane function network element, a policy control
function network element, a unified data management function network element, and a network
data analytics function network element. The communication system may further include a
terminal device. The session management function network element, the terminal device, the user
plane function network element, the policy control function network element, the unified data
management function network element, and the network data analytics function network element
may implement the method provided in the embodiments shown in FIG. 2 to FIG. 8.

[00297] Based on the foregoing embodiments, embodiments of this application further provide
a chip. The chip is configured to read a computer program stored in a memory, and perform, from
perspectives of a session management function network element, a terminal device, a user plane
function network element, a policy control function network element, a unified data management
function network element, or a network data analytics function network element, the method
provided in the embodiments shown in FIG. 2 to FIG. 8.

[00298] Based on the foregoing embodiments, embodiments of this application provide a chip
system. The chip system includes a processor, configured to support a computer apparatus in
implementing functions related to the session management function network element, the terminal
device, the user plane function network element, the policy control function network element, the
unified data management function network element, or the network data analytics function
network element in the embodiments shown in FIG. 2 to FIG. 8. In a possible design, the chip
system further includes a memory. The memory is configured to store a program and data that are
necessary for the computer apparatus. The chip system may include a chip, or may include a chip
and another discrete component.

[00299]  All or a part of the technical solutions provided in embodiments of this application may
be implemented by using software, hardware, firmware, or any combination thereof. When
software is used to implement the embodiments, all or a part of the embodiments may be
implemented 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 embodiments of this application
are all or partially generated. The computer may be a general-purpose computer, a dedicated
computer, a computer network, an access network device, a terminal device, 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 be transmitted from a
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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 (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 the computer, or a data storage
device such as a server or a data center, integrating one or more usable media. The available
medium may be a magnetic medium (such as a floppy disk, a hard disk, or a magnetic tape), an
optical medium (such as a digital video disc (DVD)), a semiconductor medium, or the like.
[00300] ™A plurality of" mentioned in embodiments of this application means two or more. The
term "and/or" describes an association relationship for describing associated objects and represents
that three relationships may exist. For example, A and/or B may represent the following three cases:
Only A exists, both A and B exist, and only B exists. A character "/" generally indicates an "or"
relationship between the associated objects. In addition, it should be understood that although
terms such as first and second may be used in the present disclosure to describe objects, these
objects should not be limited to these terms. These terms are merely used to distinguish the objects
from each other.

[00301] Terms "including™, "having"”, and any other variant thereof mentioned in descriptions
of embodiments of this application are intended to cover a non-exclusive inclusion. For example,
a process, a method, a system, a product, or a device that includes a series of steps or units is not
limited to the listed steps or units, but optionally further includes other unlisted steps or units, or
optionally further includes another inherent step or unit of the process, the method, the product, or
the device. It should be noted that, in embodiments of this application, the word "example" or “for
example" is used to represent giving an example, an illustration, or a description. Any method or
design scheme described as an "example™ or "for example™ in embodiments of this application
should not be explained as being more preferred or having more advantages than another method
or design scheme. Exactly, use of the word "example"”, "for example”, or the like is intended to
present a related concept in a specific manner.

[00302] In embodiments of this application, on the premise that there is no logical conflict, the
embodiments may be mutually referenced. For example, methods and/or terms in method
embodiments may be mutually referenced. For example, functions and/or terms in apparatus
embodiments may be mutually referenced. For example, functions and/or terms in apparatus
embodiments and method embodiments may be mutually referenced.

[00303] It is clearly that, a person skilled in the art can make various modifications and
variations to this application without departing from the scope of this application. This application
is intended to cover these modifications and variations of this application provided that they fall
within the scope of protection defined by the following claims and their equivalent technologies.
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What is claimed is:

1. A service processing method, comprising:

obtaining, by a session management function network element, first information;

determining, by the session management function network element based on the first
information, a transmission bandwidth of a first service to be accessed by a terminal device,
wherein the transmission bandwidth of the first service exceeds a first threshold;

determining, by the session management function network element, a target user plane
function network element based on the transmission bandwidth of the first service; and

sending, by the session management function network element, a first message to the target
user plane function network element, wherein the first message is for requesting the target user
plane function network element to provide a service for the terminal device.

2. The method according to claim 1, wherein the first information comprises at least one of
the following: a service type of the first service, a service level of the first service, time period—
based transmission traffic information of the first service, transmission rate information of the first
service, or the transmission bandwidth of the first service.

3. The method according to claim 1 or 2, wherein the first information comprises running
time information of the first service; and

the determining, by the session management function network element, a target user plane
function network element based on the transmission bandwidth of the first service comprises:

determining, by the session management function network element, the target user plane
function network element based on the transmission bandwidth of the first service and the running
time information of the first service.

4. The method according to any one of claims 1 to 3, wherein the obtaining, by a session
management function network element, first information comprises:

obtaining, by the session management function network element, the first information from a
network data analytics function network element, wherein the first information is related to
historical service information of the terminal device.

5. The method according to claim 4, wherein the obtaining, by the session management
function network element, the first information from a network data analytics function network
element comprises:

sending, by the session management function network element, a message to the network data
analytics function network element, wherein the message comprises identification information of

the terminal device and/or identification information for requesting the first information; and
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receiving, by the session management function network element, the first information from
the network data analytics function network element.

6. The method according to any one of claims 1 to 3, wherein the obtaining, by a session
management function network element, first information comprises:

obtaining, by the session management function network element, subscription information of
the terminal device from a first network element, wherein the subscription information comprises
the first information.

7. The method according to claim 6, wherein the first network element comprises a policy
control function network element or a unified data management network element.

8. The method according to any one of claims 1 to 7, wherein the first message comprises
second information, and the second information is for determining the transmission bandwidth of
the first service.

9. The method according to claim 8, wherein the second information comprises at least one
of the following: a service type of the first service, a service level of the first service, time period—
based transmission traffic information of the first service, transmission rate information of the first
service, or the transmission bandwidth of the first service.

10. A service processing method, comprising:

obtaining, by a user plane function network element, information;

determining, by the user plane function network element based on the information, a
transmission bandwidth of a first service to be accessed by a terminal device, wherein the
transmission bandwidth of the first service exceeds a first threshold, and the user plane function
network element supports the transmission bandwidth of the first service; and

determining, by the user plane function network element based on the transmission bandwidth
of the first service, at least one processing unit for processing the first service.

11. The method according to claim 10, wherein the information comprises at least one of the
following: a service type of the first service, a service level of the first service, time period—based
transmission traffic information of the first service, transmission rate information of the first
service, or the transmission bandwidth of the first service.

12. The method according to claim 10 or 11, wherein the obtaining, by a user plane function
network element, information comprises:

receiving, by the user plane function network element, a first message from a session
management function network element, wherein the first message comprises the information, and
the first message is for requesting the user plane function network element to provide a service for
the terminal device.

13. The method according to claim 10 or 11, wherein the obtaining, by a user plane function
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network element, information comprises:

obtaining, by the user plane function network element, the information from a network data
analytics function network element, wherein the information is related to historical service
information of the terminal device.

14. The method according to any one of claims 10 to 13, further comprising:

when a first processing unit is faulty or overloaded, migrating, by the user plane function
network element, the first service processed by the first processing unit, wherein the first
processing unit is one of the at least one processing unit.

15. A service processing method, comprising:

obtaining, by a network data analytics function network element, historical service
information of a terminal device from at least one user plane function network element;

determining, by the network data analytics function network element, first information based
on the historical service information of the terminal device; and

sending, by the network data analytics function network element, the first information to a
core network element, wherein the first information is for determining a transmission bandwidth
of a first service to be accessed by the terminal device, and the transmission bandwidth of the first
service exceeds a first threshold.

16. The method according to claim 15, wherein the first information comprises at least one
of the following: a service type of the first service, a service level of the first service, time period—
based transmission traffic information of the first service, transmission rate information of the first
service, or the transmission bandwidth of the first service.

17. The method according to claim 15 or 16, wherein the core network element comprises: a
session management function network element, a policy control function network element, a
unified data management network element, or a user plane function network element.

18. The method according to any one of claims 14 to 17, wherein before the sending, by the
network data analytics function network element, the first information to a core network element,
the method further comprises:

obtaining, by the network data analytics function network element, a message for requesting
the first information, wherein the message is from the core network element, and the message
comprises identification information of the terminal device and/or identification information for
requesting the first information.

19. A service processing method, comprising:

determining, by a policy control function network element, first information; and

sending, by the policy control function network element, the first information to a session

management function network element, wherein the first information is for determining a
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transmission bandwidth of a first service to be accessed by a terminal device, and the transmission
bandwidth of the first service exceeds a first threshold.

20. The method according to claim 19, wherein the determining, by a policy control function
network element, first information comprises:

determining, by the policy control function network element, the first information from
subscription information of the terminal device that is stored in the policy control function network
element.

21. The method according to claim 19, wherein the determining, by a policy control function
network element, first information comprises:

obtaining, by the policy control function network element, the first information from a
network data analytics function network element, wherein the first information is related to
historical service information of the terminal device.

22. The method according to any one of claims 19 to 21, wherein the first information
comprises at least one of the following: a service type of the first service, a service level of the
first service, time period—based transmission traffic information of the first service, transmission
rate information of the first service, or the transmission bandwidth of the first service.

23. The method according to claim 22, wherein the first information further comprises
running time information of the first service.

24. A service processing apparatus, comprising:

a communication module, configured to obtain first information; and

a processing module, configured to determine, based on the first information, a transmission
bandwidth of a first service to be accessed by a terminal device, wherein the transmission
bandwidth of the first service exceeds a first threshold, wherein

the processing module is further configured to determine a target user plane function network
element based on the transmission bandwidth of the first service; and

the communication module is further configured to send a first message to the target user
plane function network element, wherein the first message is for requesting the target user plane
function network element to provide a service for the terminal device.

25. The apparatus according to claim 24, wherein the first information comprises running
time information of the first service, and

the processing module is specifically configured to:

determine the target user plane function network element based on the transmission
bandwidth of the first service and the running time information of the first service.

26. The apparatus according to claim 24 or 25, wherein the communication module is
specifically configured to:
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obtain the first information from a network data analytics function network element, wherein
the first information is related to historical service information of the terminal device.

27. The apparatus according to claim 26, wherein the communication module is specifically
configured to:

send a message to the network data analytics function network element, wherein the message
comprises identification information of the terminal device and/or identification information for
requesting the first information; and

receive the first information from the network data analytics function network element.

28. The apparatus according to any one of claims 24 to 27, wherein the communication
module is specifically configured to:

obtain subscription information of the terminal device from a first network element, wherein
the subscription information comprises the first information.

29. The apparatus according to claim 28, wherein the first network element comprises a policy
control function network element or a unified data management network element.

30. The apparatus according to any one of claims 24 to 29, wherein the first message
comprises second information, and the second information is for determining the transmission
bandwidth of the first service, wherein the second information comprises at least one of the
following: a service type of the first service, a service level of the first service, time period—based
transmission traffic information of the first service, transmission rate information of the first
service, or the transmission bandwidth of the first service.

31. A service processing apparatus, comprising:

a communication module, configured to obtain information;

a processing module, configured to determine, based on the information, a transmission
bandwidth of a first service to be accessed by a terminal device, wherein the transmission
bandwidth of the first service exceeds a first threshold, and the user plane function network
element supports the transmission bandwidth of the first service, wherein

the processing module is further configured to determine, based on the transmission
bandwidth of the first service, at least one processing unit for processing the first service.

32. The apparatus according to claim 31, wherein the information comprises at least one of
the following: a service type of the first service, a service level of the first service, time period—
based transmission traffic information of the first service, transmission rate information of the first
service, or the transmission bandwidth of the first service.

33. The apparatus according to claim 31 or 32, wherein the communication module is
specifically configured to:

receive a first message from a session management function network element, wherein the

54



10

15

20

25

30

35

first message comprises the information, and the first message is for requesting the user plane
function network element to provide a service for the terminal device.

34. The apparatus according to claim 31 or 32, wherein the communication module is
specifically configured to:

obtain the information from a network data analytics function network element, wherein the
information is related to historical service information of the terminal device.

35. The apparatus according to any one of claims 31 to 34, wherein the processing module is
further configured to:

when a first processing unit is faulty or overloaded, migrate the first service processed by the
first processing unit, wherein the first processing unit is a processing unit managed by the user
plane function network element.

36. A service processing apparatus, comprising:

a communication module, configured to obtain historical service information of a terminal
device from at least one user plane function network element; and

a processing module, configured to determine first information based on the historical service
information of the terminal device, wherein

the communication module is further configured to send the first information to a core
network element, wherein the first information is for determining a transmission bandwidth of a
first service to be accessed by the terminal device, and the transmission bandwidth of the first
service exceeds a first threshold.

37. The apparatus according to claim 36, wherein the first information comprises at least one
of the following: a service type of the first service, a service level of the first service, time period—
based transmission traffic information of the first service, transmission rate information of the first
service, or the transmission bandwidth of the first service.

38. The apparatus according to claim 36 or 37, wherein the core network element comprises:
a session management function network element, a policy control function network element, a
unified data management network element, or a user plane function network element.

39. The apparatus according to claim 36, wherein the communication module is further
configured to: before sending the first information to a core network element, obtain a message
for requesting the first information, wherein the message is from the core network element, and
the message comprises identification information of the terminal device and/or identification
information for requesting the first information.

40. A service processing apparatus, comprising:

a processing module, configured to determine first information; and

a communication module, configured to send the first information to a session management
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function network element, wherein the first information is for determining a transmission
bandwidth of a first service to be accessed by a terminal device, and the transmission bandwidth
of the first service exceeds a first threshold.

41. The apparatus according to claim 40, wherein the processing module is configured to
determine the first information from subscription information of the terminal device that is stored
in the service processing apparatus.

42. The apparatus according to claim 40, wherein the processing module is configured to
obtain the first information from a network data analytics function network element by using the
communication module, wherein the first information is related to historical service information
of the terminal device.

43. The apparatus according to any one of claims 40 to 42, wherein the first information
comprises at least one of the following: a service type of the first service, a service level of the
first service, time period—based transmission traffic information of the first service, transmission
rate information of the first service, or the transmission bandwidth of the first service.

44. The apparatus according to claim 43, wherein the first information further comprises
running time information of the first service.

45. A communication apparatus, comprising:

a processor, wherein the processor is coupled to a memory, and the processor is configured
to invoke computer program instructions stored in the memory, to perform the method according
to any one of claims 1 to 9, the method according to any one of claims 10 to 14, the method
according to any one of claims 15 to 18, or the method according to any one of claims 19 to 23.

46. A communication apparatus, configured to perform the method according to any one of
claims 1 to 9, the method according to any one of claims 10 to 14, the method according to any
one of claims 15 to 18, or the method according to any one of claims 19 to 23.

47. A communication system, comprising the apparatus according to any one of claims 24 to
30, the apparatus according to any one of claims 31 to 35, the apparatus according to any one of
claims 36 to 39, and the apparatus according to any one of claims 40 to 44.

48. A computer-readable storage medium, wherein the computer-readable storage medium
stores instructions; and when the instructions run on a computer, the computer performs the
method according to any one of claims 1 to 9, the method according to any one of claims 10 to 14,
the method according to any one of claims 15 to 18, or the method according to any one of claims
19 to 23.

49. A computer program product, comprising instructions, wherein when the instructions run
on a computer, the computer is enabled to perform the method according to any one of claims 1 to
9, the method according to any one of claims 10 to 14, the method according to any one of claims
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15 to 18, or the method according to any one of claims 19 to 23.

50. A chip, wherein the chip is configured to read a computer program stored in a memory,
and perform the method according to any one of claims 1 to 9, the method according to any one
of claims 10 to 14, the method according to any one of claims 15 to 18, or the method according
to any one of claims 19 to 23.

51. A chip system, comprising:

a processor, configured to support a computer apparatus in performing the method according
to any one of claims 1 to 9, the method according to any one of claims 10 to 14, the method
according to any one of claims 15 to 18, or the method according to any one of claims 19 to 23;
and

a memory, wherein the memory is configured to store a program and data of the computer
apparatus.
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