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(54) NETWORK NODE SELECTION METHOD AND APPARATUS

(57) This application provides a network node selec-
tion method and apparatus. An SMF network element
obtains transmission capability information of an access
network device, and selects, for a terminal device based
on the transmission capability information of the access
network device, a UPF network element that supports at
least one transmission capability included in the trans-
mission capability information. In this process, the SMF
network element obtains a transmission capability of the

access network device, and selects the UPF network el-
ement based on the transmission capability of the access
network device. The selected UPF network element sup-
ports the transmission capability used by the access net-
work device, so that data can be successfully transmitted
between the access network device and the UPF network
element. Therefore, a data transmission success rate is
improved.
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Description

[0001] This application claims priority to Chinese Pat-
ent Application No. 2019101232954, filed with the Chi-
nese Patent Office on February 19, 2019 and entitled
"NETWORK NODE SELECTION METHOD AND APPA-
RATUS", 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 network node selection method and apparatus.

BACKGROUND

[0003] In a fifth generation (5th Generation, 5G) net-
work architecture, a terminal device communicates with
a core network through an access network device. The
core network includes an access and mobility manage-
ment function (access and mobility management func-
tion, AMF) network element, a user plane function (user
plane function, UPF) network element, a session man-
agement function (session management function, SMF)
network element, or the like.
[0004] However, a transmission capability of the ac-
cess network device is not always equivalent to a trans-
mission capability of the UPF network element, that is, a
transmission capability supported by the access network
device is not supported by the UPF network element. For
example, in a 5G network architecture based on satellite
communication, satellite communication may be used as
a backup transmission manner in a specific scenario or
a transmission manner of a specific service. For uplink
data transmission, a terminal device sends data to a ter-
restrial access network device, then the terrestrial access
network device sends the data to a satellite, and finally,
the satellite sends the data to a UPF network element.
For downlink data transmission, data is sent by the UPF
network element to the satellite, the satellite sends the
data to the terrestrial access network device, and the
terrestrial access network device sends the data to the
terminal device. In uplink and downlink user data trans-
mission processes, the UPF network element is used to
forward the data. In this case, both the UPF network el-
ement and the access network device need to support a
satellite communication capability. However, among a
plurality of UPF network elements deployed in a same
area, only some UPF network elements may support sat-
ellite communication. When satellite communication is
used as a backhaul link, an SMF network element selects
a UPF network element based on a location of the ter-
minal device. If the selected UPF network element does
not support satellite communication, data transmission
fails.
[0005] Therefore, when a specific transmission capa-
bility is used to transmit data, how to select a UPF network

element supporting the specific transmission capability
is a problem urgently to be resolved in the industry.

SUMMARY

[0006] Embodiments of this application provide a net-
work node selection method and apparatus. An SMF net-
work element obtains a transmission capability of an ac-
cess network device, and selects a UPF network element
based on the transmission capability of the access net-
work device. The selected UPF network element sup-
ports the transmission capability used by the access net-
work device, so that data can be successfully transmitted
between the access network device and the UPF network
element. Therefore, a data transmission success rate is
improved.
[0007] According to a first aspect, an embodiment of
this application provides a network node selection meth-
od. The method may be applied to an SMF network ele-
ment, or may be applied to a chip in the SMF network
element. The following describes the method by using
an example in which the method is applied to the SMF
network element. The method includes: The session
management function SMF network element obtains
transmission capability information of an access network
device, where the transmission capability information in-
cludes at least one transmission capability; the SMF net-
work element selects a user plane function UPF network
element for a terminal device based on the transmission
capability information of the access network device,
where the access network device is an access network
device that serves the terminal device. In this solution,
the SMF network element obtains the transmission ca-
pability of the access network device, and selects the
UPF network element based on the transmission capa-
bility of the access network device. The selected UPF
network element supports the transmission capability
used by the access network device, so that data can be
successfully transmitted between the access network de-
vice and the UPF network element. Therefore, a data
transmission success rate is improved.
[0008] In a feasible design, that the SMF network ele-
ment obtains transmission capability information of an
access network device includes: The SMF network ele-
ment receives the transmission capability information of
the access network device from an access and mobility
management function AMF network element; or the SMF
network element receives the transmission capability in-
formation of the access network device from the terminal
device. In this solution, the transmission capability infor-
mation of the access network device received by the SMF
network element is obtained by the AMF network element
and sent to the SMF network element, or is obtained by
the terminal device and sent to the SMF network element,
so that the SMF network element flexibly obtains the
transmission capability information of the access network
device.
[0009] In a feasible design, that the SMF network ele-
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ment receives the transmission capability information of
the access network device from an access and mobility
management function AMF network element includes:
The SMF network element receives a packet data unit
PDU session management message from the AMF net-
work element, where the PDU session management
message carries the transmission capability information
of the access network device, and the access network
device is an access network device that serves the ter-
minal device; or the SMF network element receives an
N11 message from the AMF network element, where the
N11 message carries the transmission capability infor-
mation of the access network device, and the access
network device is an access network device that satisfies
a preset condition. In this solution, the AMF network el-
ement sends the transmission capability information of
the access network device to the SMF network element
by using the PDU session management message, to sat-
isfy a UE-level or PDU session-level scenario; or the AMF
network element sends the transmission capability infor-
mation of the access network device to the SMF network
element by using the N11 message, to satisfy a node-
level scenario.
[0010] In a feasible design, that the SMF network ele-
ment receives the transmission capability information of
the access network device from the terminal device in-
cludes: The SMF network element receives a non-access
stratum NAS message from the terminal device, where
the NAS message carries the transmission capability in-
formation of the access network device. In this solution,
the SMF network element obtains the transmission ca-
pability information of the access network device from
the terminal device.
[0011] In a feasible design, that the SMF network ele-
ment selects a user plane function UPF network element
for a terminal device based on the transmission capability
information of the access network device includes: The
SMF network element selects the UPF network element
for the terminal device based on a local policy and the
transmission capability information of the access network
device. In this solution, the SMF network element selects
the UPF network element according to the policy of the
SMF network element, to satisfy a scenario in which no
PCF network element is deployed in a system architec-
ture.
[0012] In a feasible design, that the SMF network ele-
ment selects a user plane function UPF network element
for a terminal device based on the transmission capability
information of the access network device includes: The
SMF network element sends the transmission capability
information of the access network device to a policy con-
trol function PCF network element, where the transmis-
sion capability information is used by the PCF network
element to determine a target transmission capability;
the SMF network element receives first indication infor-
mation from the PCF network element, where the first
indication information is used to indicate the target trans-
mission capability; the SMF network element selects the

UPF network element for the terminal device based on
the target transmission capability. In this solution, the
PCF network element determines the target transmission
capability and indicates the target transmission capability
to the SMF network element, so that the SMF network
element selects the UPF network element based on the
target transmission capability, to satisfy a scenario in
which the PCF network element is deployed in a system
architecture.
[0013] In a feasible design, that the SMF network ele-
ment selects the UPF network element for the terminal
device based on the target transmission capability in-
cludes: The SMF network element obtains transmission
capability information of at least one UPF network ele-
ment; the SMF network element selects, for the terminal
device based on the transmission capability information
of the at least one UPF network element, the UPF net-
work element that supports the target transmission ca-
pability. In this solution, the SMF network element selects
one UPF network element that supports the target trans-
mission capability from a plurality of UPF network ele-
ments.
[0014] In a feasible design, that the SMF network ele-
ment obtains transmission capability information of at
least one UPF network element includes: The SMF net-
work element sends a subscription request to a network
repository function NRF network element, where the sub-
scription request is used to request information about the
UPF network element, and the information about the UPF
network element includes the transmission capability in-
formation of the UPF network element; the SMF network
element receives the information about the UPF network
element from the NRF network element. In this solution,
the SMF network element obtains the transmission ca-
pability information of the UPF network element through
the NRF network element.
[0015] In a feasible design, the subscription request
carries preset transmission capability information, and
the UPF network element is a UPF network element that
is in at least one UPF network element managed by the
SMF network element and that supports a transmission
capability indicated by the preset transmission capability
information. In this solution, the SMF network element
obtains the UPF network element that supports the pre-
set transmission capability.
[0016] In a feasible design, that the SMF network ele-
ment obtains transmission capability information of at
least one UPF network element includes: The SMF net-
work element sends an N4 request message to the UPF
network element, and receives an N4 response message
from the UPF network element, where the N4 response
message carries the transmission capability information
of the UPF network element; or the SMF network element
receives an N4 request message from the UPF network
element, where the N4 request message carries the
transmission capability information of the UPF network
element. In this solution, the SMF network element ob-
tains the transmission capability information of the UPF
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network element by performing an N4 node-level proce-
dure with the UPF network element.
[0017] In a feasible design, the method further in-
cludes: The SMF network element sends second indica-
tion information to the access network device based on
the transmission capability information of the access net-
work device, where the second indication information is
used to indicate the access network device to send an
access control message to the terminal device; or the
SMF network element receives access control policy in-
formation from the PCF network element, and sends sec-
ond indication information to the access network device
based on the access control policy information, where
the second indication information is used to indicate the
access network device to send an access control mes-
sage to the terminal device. In this solution, after receiv-
ing the transmission capability information of the access
network device, the SMF network element determines
the second indication information; or receives an access
control policy of the PCF network element, determines
the second indication information according to the access
control policy, and sends the second indication informa-
tion to the access network device, so that the access
network device controls access of the terminal device
based on the second indication information, to control
access of the terminal device based on the transmission
capability of the access network device.
[0018] According to a second aspect, an embodiment
of this application provides a network node selection
method. The method may be applied to an AMF network
element, or may be applied to a chip in the AMF network
element. The following describes the method by using
an example in which the method is applied to the AMF
network element. The method includes: The access and
mobility management function AMF network element ob-
tains transmission capability information of an access
network device, where the transmission capability infor-
mation includes at least one transmission capability; the
AMF network element sends the transmission capability
information to a session management function SMF net-
work element. In this solution, the AMF network element
obtains the transmission capability information of the ac-
cess network device and sends the transmission capa-
bility information to the SMF network element, to select
a UPF network element based on the transmission ca-
pability of the access network device. The selected UPF
network element supports the transmission capability
used by the access network device, so that data can be
successfully transmitted between the access network de-
vice and the UPF network element. Therefore, a data
transmission success rate is improved.
[0019] In a feasible design, the method further in-
cludes: The AMF network element selects the SMF net-
work element based on the transmission capability infor-
mation of the access network device. In this solution, the
AMF network element selects the proper SMF network
element, and the UPF network element that supports the
transmission capability in the transmission capability in-

formation exists in at least one UPF network element
managed by the SMF network element.
[0020] In a feasible design, that the AMF network ele-
ment selects the SMF network element based on the
transmission capability information of the access network
device includes: The AMF network element sends the
transmission capability information of the access network
device to a network repository function NRF network el-
ement, where the transmission capability information of
the access network device is used by the NRF network
element to determine at least one target SMF network
element; the AMF network element receives third indica-
tion information from the NRF network element, where
the third indication information is used to indicate the at
least one target SMF network element; the AMF network
element determines the SMF network element in the at
least one target SMF network element. In this solution,
the NRF selects a plurality of target SMF network ele-
ments that support the transmission capability in the
transmission capability information, and indicates the
plurality of target SMF network elements to the AMF net-
work element by using the third indication information,
so that the AMF network element determines one SMF
network element in the plurality of target SMF network
elements.
[0021] In a feasible design, that the AMF network ele-
ment sends the transmission capability information to a
session management function SMF network element in-
cludes: The AMF network element sends a PDU session
management message to the SMF network element,
where the PDU session management message carries
a PDU session establishment request and the transmis-
sion capability information of the access network device,
the PDU session establishment request is used to re-
quest to establish a PDU session for a terminal device,
and the access network device is an access network de-
vice that serves the terminal device. In this solution, the
AMF network element sends the transmission capability
information of the access network device to the SMF net-
work element by using the PDU session management
message, to satisfy a UE-level or PDU session-level sce-
nario.
[0022] In a feasible design, that the AMF network ele-
ment obtains transmission capability information of an
access network device includes: The AMF network ele-
ment receives the transmission capability information
from the access network device; or the AMF network el-
ement receives an identifier of the access network device
from the access network device, and obtains the trans-
mission capability information of the access network de-
vice based on the identifier of the access network device;
or the AMF network element obtains transport layer as-
sociation information of the access network device, and
obtains the transmission capability information of the ac-
cess network device based on the transport layer asso-
ciation information; or the AMF network element obtains
location information of the terminal device, and obtains
the transmission capability information of the access net-
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work device based on the location information, where the
access network device is an access network device that
serves the terminal device. In this solution, the AMF net-
work element may obtain the transmission capability in-
formation of the access network device from the AMF
network element locally or another network element in a
registration process or a PDU session establishment
process of the terminal device, to flexibly obtain the trans-
mission capability information of the access network de-
vice.
[0023] In a feasible design, that the AMF network ele-
ment obtains transmission capability information of an
access network device includes: When the access net-
work device satisfies a preset condition, the AMF network
element obtains the transmission capability information
of the access network device. In this solution, the access
network device actively reports the transmission capa-
bility information, and this solution is mainly applied to a
node-level scenario.
[0024] According to a third aspect, an embodiment of
this application provides a network node selection meth-
od. The method may be applied to a terminal device, or
may be applied to a chip in the terminal device. The fol-
lowing describes the method by using an example in
which the method is applied to the terminal device. The
method includes: The terminal device receives transmis-
sion capability information of an access network device;
the terminal device sends the transmission capability in-
formation to a session management function SMF net-
work element. In this solution, the terminal device obtains
the transmission capability information of the access net-
work device and sends the transmission capability infor-
mation to the SMF network element, to select a UPF net-
work element based on a transmission capability of the
access network device. The selected UPF network ele-
ment supports the transmission capability used by the
access network device, so that data can be successfully
transmitted between the access network device and the
UPF network element. Therefore, a data transmission
success rate is improved.
[0025] In a feasible design, that the terminal device
receives transmission capability information of an access
network device includes: the terminal device receives the
transmission capability information from the access net-
work device or an access and mobility management func-
tion AMF network element. In this solution, the terminal
device may obtain the transmission capability informa-
tion from the access network device or the AMF network
element, to flexibly obtain the transmission capability in-
formation.
[0026] In a feasible design, that the terminal device
sends the transmission capability information to a ses-
sion management function SMF network element in-
cludes: The terminal device sends a non-access stratum
NAS message to the SMF network element, where the
NAS message carries the transmission capability infor-
mation. In this solution, the terminal device sends the
transmission capability information of the access network

device to the SMF network element.
[0027] According to a fourth aspect, an embodiment
of this application provides a network node selection
method, including: A policy control function PCF network
element receives transmission capability information of
an access network device from a session management
function SMF network element; the PCF network element
determines a target transmission capability based on the
transmission capability information; the PCF network el-
ement sends first indication information to the SMF net-
work element, where the first indication information is
used to indicate the target transmission capability. In this
solution, when the PCF network element is deployed in
a system architecture, the PCF network element selects
the target transmission capability.
[0028] In a feasible design, after the PCF network el-
ement sends the first indication information to the SMF
network element, the method further includes: The PCF
network element sends access control policy information
to the SMF network element. In this solution, after receiv-
ing the transmission capability information, the SMF net-
work element sends the transmission capability informa-
tion to the PCF network element, and the PCF network
element determines the access control policy information
and sends the access control policy information to the
access network device, so that the access network de-
vice controls access of a terminal device based on the
access policy control information. Therefore, access of
the terminal device is controlled based on a transmission
capability of the access network device.
[0029] According to a fifth aspect, an embodiment of
this application provides a network node selection appa-
ratus. The apparatus may be an SMF network element,
or may be a chip in the SMF network element. The ap-
paratus may include a processing unit, a sending unit,
and a receiving unit. When the apparatus is the SMF
network element, the processing unit may be a proces-
sor, the sending unit may be a transmitter, and the re-
ceiving unit may be a receiver. The SMF network element
may further include a storage unit, and the storage unit
may be a memory. The storage unit is configured to store
instructions, and the processing unit executes the in-
structions stored in the storage unit, so that the SMF net-
work element implements a function in the first aspect or
the possible implementations of the first aspect. When
the apparatus is the chip in the SMF network element,
the processing unit may be a processor, and the sending
unit and the receiving unit may be an input/output inter-
face, a pin, a circuit, or the like. The processing unit ex-
ecutes instructions stored in a storage unit, so that the
SMF network element implements a function in the first
aspect or the possible implementations of the first aspect.
The storage unit may be a storage unit (for example, a
register or a cache) inside the chip, or may be a storage
unit (for example, a read-only memory or a random ac-
cess memory) that is located outside the chip and that is
inside the SMF network element.
[0030] According to a sixth aspect, an embodiment of
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this application provides a network node selection appa-
ratus. The apparatus may be an AMF network element,
or may be a chip in the AMF network element. The ap-
paratus may include a processing unit, a sending unit,
and a receiving unit. When the apparatus is the AMF
network element, the processing unit may be a proces-
sor, the sending unit may be a transmitter, and the re-
ceiving unit may be a receiver. The AMF network element
may further include a storage unit, and the storage unit
may be a memory. The storage unit is configured to store
instructions, and the processing unit executes the in-
structions stored in the storage unit, so that the AMF net-
work element implements a function in the second aspect
or the possible implementations of the second aspect.
When the apparatus is the chip in the AMF network ele-
ment, the processing unit may be a processor, and the
sending unit and the receiving unit may be an input/output
interface, a pin, a circuit, or the like. The processing unit
executes instructions stored in a storage unit, so that the
AMF network element implements a function in the sec-
ond aspect or the possible implementations of the second
aspect. The storage unit may be a storage unit (for ex-
ample, a register or a cache) inside the chip, or may be
a storage unit (for example, a read-only memory or a
random access memory) that is located outside the chip
and that is inside the AMF network element.
[0031] According to a seventh aspect, an embodiment
of this application provides a network node selection ap-
paratus. The apparatus may be a terminal device, or may
be a chip in the terminal device. The apparatus may in-
clude a processing unit, a sending unit, and a receiving
unit. When the apparatus is the terminal device, the
processing unit may be a processor, the sending unit
may be a transmitter, and the receiving unit may be a
receiver. The terminal device may further include a stor-
age unit, and the storage unit may be a memory. The
storage unit is configured to store instructions, and the
processing unit executes the instructions stored in the
storage unit, so that the terminal device implements a
function in the third aspect or the possible implementa-
tions of the third aspect. When the apparatus is the chip
in the terminal device, the processing unit may be a proc-
essor, and the sending unit and the receiving unit may
be an input/output interface, a pin, a circuit, or the like.
The processing unit executes instructions stored in a
storage unit, so that the terminal device implements a
function in the third aspect or the possible implementa-
tions of the third aspect. The storage unit may be a stor-
age unit (for example, a register or a cache) inside the
chip, or may be a storage unit (for example, a read-only
memory or a random access memory) that is located
outside the chip and that is inside the terminal device.
[0032] According to an eighth aspect, an embodiment
of this application provides a network node selection ap-
paratus. The apparatus may be a PCF network element,
or may be a chip in the PCF network element. The ap-
paratus may include a processing unit, a sending unit,
and a receiving unit. When the apparatus is the PCF net-

work element, the processing unit may be a processor,
the sending unit may be a transmitter, and the receiving
unit may be a receiver. The PCF network element may
further include a storage unit, and the storage unit may
be a memory. The storage unit is configured to store in-
structions, and the processing unit executes the instruc-
tions stored in the storage unit, so that the PCF network
element implements a function in the fourth aspect or the
possible implementations of the fourth aspect. When the
apparatus is the chip in the PCF network element, the
processing unit may be a processor, and the sending unit
and the receiving unit may be an input/output interface,
a pin, a circuit, or the like. The processing unit executes
instructions stored in a storage unit, so that the PCF net-
work element implements a function in the fourth aspect
or the possible implementations of the fourth aspect. The
storage unit may be a storage unit (for example, a register
or a cache) inside the chip, or may be a storage unit (for
example, a read-only memory or a random access mem-
ory) that is located outside the chip and that is inside the
PCF network element.
[0033] According to a ninth aspect, an embodiment of
this application provides a computer program product in-
cluding instructions. When the computer program prod-
uct runs on an SMF network element, the SMF network
element is enabled to perform the method in the first as-
pect or the possible implementations of the first aspect.
[0034] According to a tenth aspect, an embodiment of
this application provides a computer program product in-
cluding instructions. When the computer program prod-
uct runs on an AMF network element, the AMF network
element is enabled to perform the method in the second
aspect or the possible implementations of the second
aspect.
[0035] According to an eleventh aspect, an embodi-
ment of this application provides a computer program
product including instructions. When the computer pro-
gram product runs on a terminal device, the terminal de-
vice is enabled to perform the method in the third aspect
or the possible implementations of the third aspect.
[0036] According to a twelfth aspect, an embodiment
of this application provides a computer program product
including instructions. When the computer program prod-
uct runs on a PCF network element, the PCF network
element is enabled to perform the method in the fourth
aspect or the possible implementations of the fourth as-
pect.
[0037] According to a thirteenth aspect, an embodi-
ment of this application provides a computer-readable
storage medium. The computer-readable storage medi-
um stores instructions. When the instructions are run on
an SMF network element, the SMF network element is
enabled to perform the method in the first aspect or the
possible implementations of the first aspect.
[0038] According to a fourteenth aspect, an embodi-
ment of this application provides a computer-readable
storage medium. The computer-readable storage medi-
um stores instructions. When the instructions are run on
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an AMF network element, the AMF network element is
enabled to perform the method in the second aspect or
the possible implementations of the second aspect.
[0039] According to a fifteenth aspect, an embodiment
of this application provides a computer-readable storage
medium. The computer-readable storage medium stores
instructions. When the instructions are run on a terminal
device, the terminal device is enabled to perform the
method in the third aspect or the possible implementa-
tions of the third aspect.
[0040] According to a sixteenth aspect, an embodi-
ment of this application provides a computer-readable
storage medium. The computer-readable storage medi-
um stores instructions. When the instructions are run on
a PCF network element, the PCF network element is en-
abled to perform the method in the fourth aspect or the
possible implementations of the fourth aspect.
[0041] According to the network node selection meth-
od and apparatus provided in the embodiments of this
application, an SMF network element obtains transmis-
sion capability information of an access network device,
and selects, for a terminal device based on the transmis-
sion capability information of the access network device,
a UPF network element that supports at least one trans-
mission capability included in the transmission capability
information. In this process, the SMF network element
obtains the transmission capability of the access network
device, and selects the UPF network element based on
the transmission capability of the access network device.
The selected UPF network element supports the trans-
mission capability used by the access network device,
so that data can be successfully transmitted between the
access network device and the UPF network element.
Therefore, a data transmission success rate is improved.

BRIEF DESCRIPTION OF DRAWINGS

[0042]

FIG. 1A is a schematic diagram of an architecture of
a service-based 5G system to which an embodiment
of this application is applicable;
FIG. 1B is a schematic diagram of an architecture of
a reference point-based non-roaming 5G system to
which an embodiment of this application is applica-
ble;
FIG. 2 is a flowchart of a network node selection
method according to an embodiment of this applica-
tion;
FIG. 3A is a schematic diagram of receiving trans-
mission capability information by an SMF network
element in a network node selection method accord-
ing to an embodiment of this application;
FIG. 3B is another schematic diagram of receiving
transmission capability information by an SMF net-
work element in a network node selection method
according to an embodiment of this application;
FIG. 4A, FIG. 4B, and FIG. 4C are another flowchart

of a network node selection method according to an
embodiment of this application;
FIG. 5A, FIG. 5B, and FIG. 5C are still another flow-
chart of a network node selection method according
to an embodiment of this application;
FIG. 6 is still another flowchart of a network node
selection method according to an embodiment of this
application;
FIG. 7 is still another flowchart of a network node
selection method according to an embodiment of this
application;
FIG. 8A is still another flowchart of a network node
selection method according to an embodiment of this
application;
FIG. 8B is still another flowchart of a network node
selection method according to an embodiment of this
application;
FIG. 9 is a schematic structural diagram of a network
node selection apparatus according to an embodi-
ment of this application;
FIG. 10 is another schematic structural diagram of
a network node selection apparatus according to an
embodiment of this application;
FIG. 11 is still another schematic structural diagram
of a network node selection apparatus according to
an embodiment of this application;
FIG. 12 is still another schematic structural diagram
of a network node selection apparatus according to
an embodiment of this application; and
FIG. 13 is still another schematic structural diagram
of a network node selection apparatus according to
an embodiment of this application.

DESCRIPTION OF EMBODIMENTS

[0043] In a 5G network architecture, a terminal device
accesses a data network (data network, DN) by using a
packet data unit (packet data unit, PDU) session estab-
lished between the terminal device and the data network.
When establishing the PDU session, an SMF network
element selects a UPF network element to establish the
PDU session. Then, in an uplink data sending process,
after receiving data from the terminal device, an access
network device that serves the terminal device sends the
data to the UPF network element. In a downlink data
sending process, after data sent by the UPF network el-
ement arrives at the access network device that serves
the terminal device, the access network device sends
the data to the terminal device.
[0044] When the UPF network element is used to send
data, if a specific transmission capability needs to be
used to transmit the data between the access network
device and the UPF network element, both the access
network device and the UPF network element need to
support the transmission capability. However, a trans-
mission capability of the access network device is not
always equivalent to a transmission capability of the UPF
network element, that is, a transmission capability sup-
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ported by the access network device is not supported by
the UPF network element. For example, in a 5G network
architecture based on satellite communication, satellite
communication is used as a backhaul link. For uplink
data transmission, a terminal device sends data to a ter-
restrial access network device, then the terrestrial access
network device sends the data to a satellite, and finally,
the satellite sends the data to a UPF network element.
For downlink data transmission, data is sent by the UPF
network element to the satellite, the satellite sends the
data to the terrestrial access network device, and the
terrestrial access network device sends the data to the
terminal device. In the uplink and downlink data trans-
mission processes, both the access network device and
the UPF network element need to have a satellite com-
munication transmission capability. However, in a plural-
ity of UPF network elements in an area, only some UPF
network elements may have the satellite communication
transmission capability. An SMF network element selects
a UPF network element based on a location of the ter-
minal device. If the selected UPF network element does
not support satellite communication, data transmission
fails.
[0045] In view of this, embodiments of this application
provide a network node selection method and apparatus.
An SMF network element obtains a transmission capa-
bility of an access network device, and selects a UPF
network element based on the transmission capability of
the access network device. The selected UPF network
element supports the transmission capability used by the
access network device, so that data can be successfully
transmitted between the access network device and the
UPF network element. Therefore, a data transmission
success rate is improved.
[0046] In the embodiments of this application, the word
such as "example" or "for example" is used to give an
example, an illustration, or a description. Any embodi-
ment or design scheme described as an "example" or
"for example" in the embodiments of this application
should not be explained as being preferable or having
more advantages than another embodiment or design
scheme. Exactly, use of the word such as "example" or
"for example" is intended to present a relative concept in
a specific manner.
[0047] A communication method provided in the em-
bodiments of this application may be applied to a 3rd
generation (the 3rd Generation, 3G) mobile communica-
tion system, a long term evolution (Long Term Evolution,
LTE) system, a 4th generation (the 4th Generation, 4G)
mobile communication system, a long term evolution-ad-
vanced (Long Term Evolution-Advanced, LTE-A) sys-
tem, a cellular system related to the 3rd generation part-
nership project (3rd Generation Partnership Project,
3GPP), a 5th generation (the 5th Generation, 5G) mobile
communication system, and a subsequent evolved com-
munication system.
[0048] An access network device in the embodiments
of this application is a device that provides an access

service for a terminal device, and includes a radio access
network (radio access network, RAN) device and an ac-
cess network (access network, AN) device. The RAN de-
vice is mainly a radio network device in a 3rd generation
partnership project (3rd Generation Partnership Project,
3GPP) network, and the AN device may be an access
network device defined by non-3GPP. The RAN device
is mainly responsible for functions on an air interface side,
such as radio resource management, quality of service
(quality of service, QoS) management, and data com-
pression and encryption. The RAN device may include
base stations in various forms, such as a macro base
station, a micro base station (also referred to as a small
cell), a relay station, and an access point. In systems
using different radio access technologies, names of de-
vices having a base station function may be different. For
example, in a 5G network architecture, the device is re-
ferred to as a RAN device or a gNB (5G NodeB); in a
long term evolution (Long Term Evolution, LTE) network
architecture, the device is referred to as an evolved
NodeB (evolved NodeB, eNB, or eNodeB); or in a third
generation (3rd generation, 3G) network architecture, the
device is referred to as a NodeB (Node B). The AN device
allows a terminal device to connect to and communicate
with a 3GPP core network by using a non-3GPP tech-
nology. The non-3GPP technology is, for example, a
wireless fidelity (Wireless Fidelity, Wi-Fi) technology, a
worldwide interoperability for microwave access (World-
wide Interoperability for Microwave Access, WiMAX)
technology, or a code division multiple access (code di-
vision multiple access, CDMA) technology.
[0049] A terminal device in the embodiments of this
application may be user equipment (user equipment,
UE), a handheld terminal, a notebook computer, a sub-
scriber unit (subscriber unit), a cellular phone (cellular
phone), a smartphone (smart phone), a wireless data
card, a personal digital assistant (personal digital assist-
ant, PDA) computer, a tablet computer, a wireless mo-
dem (modem), a handheld (handheld) device, a laptop
computer (laptop computer), a cordless phone (cordless
phone), a wireless local loop (wireless local loop, WLL)
station, a machine type communication (machine type
communication, MTC) terminal, or another device that
can access a network. The terminal device and the ac-
cess network device communicate with each other by
using a particular air interface technology.
[0050] A transmission capability in the embodiments
of this application includes a type of a transmission net-
work (also referred to as a property of the transmission
network) between an access network device and a user
plane function network element, or a transmission laten-
cy, a bandwidth, a capacity, or the like between the ac-
cess network device and the user plane function network
element. When the transmission capability includes the
transmission network type supported by the access net-
work device, the transmission capability includes but is
not limited to optical fiber communication transmission,
5G new radio (new radio, NR) technology communication
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transmission, satellite communication transmission, and
the like. Satellite communication transmission includes
low earth orbit (low earth orbiting, LEO) satellite commu-
nication transmission, medium earth orbit (medium earth
orbit, MEO) satellite communication transmission, ge-
ostationary earth orbit (geostationary earth orbiting,
GEO) satellite communication transmission, and the like.
Generally, only when both the access network device
and the UPF network element have a specific transmis-
sion capability, the access network device and the UPF
network element can transmit data by using the specific
transmission capability. That is, the access network de-
vice and the UPF network element transmit data by using
the specific transmission capability.
[0051] The following describes, by using a 5G network
architecture as an example, in detail a network architec-
ture to which the network node selection method de-
scribed in the embodiments of this application is appli-
cable.
[0052] FIG. 1A is a schematic diagram of an architec-
ture of a service-based 5G system to which an embodi-
ment of this application is applicable, and FIG. 1B is a
schematic diagram of an architecture of a reference
point-based non-roaming 5G system to which an embod-
iment of this application is applicable. Referring to FIG.
1A and FIG. 1B, the architecture of the 5G system is
divided into an access network part and a core network
part. The access network part includes a RAN device,
configured to implement a radio access-related function.
Key logical network elements included in the core net-
work part include an AMF network element, a UPF net-
work element, an SMF network element, a policy control
function (policy control function, PCF) network element,
a unified data management (unified data management,
UDM) network element, and the like. In addition, the 5G
network further includes an application function (Appli-
cation Function, AF) network element, a network slice
selection function (network slice selection function,
NSSF) network element, an authentication service func-
tion (authentication server function, AUSF) network ele-
ment, a network exposure function (network exposure
function, NEF) network element, a network repository
function (NF repository function, NEF) network element,
an authentication server function (Authentication Server
Function, AUSF) network element, and the like. N1 to
N25 (if any) indicate messages, for example, an N11
message between the AMF network element and the
SMF network element. Functions of some main network
elements are described in detail below.
[0053] The AMF network element is mainly responsi-
ble for mobility management in a mobile network, such
as user location update, registration of a user with a net-
work, and user switching.
[0054] The SMF network element is mainly responsi-
ble for session management in a mobile network, such
as session establishment, modification, and release, and
has functions such as assigning an IP address to a user,
selecting a UPF network element that provides a data

forwarding function, and the like.
[0055] The UPF network element is responsible for for-
warding and receiving user data in a terminal device. The
UPF network element may receive the user data from a
data network, and transmit the user data to the terminal
device through an access network device. Alternatively,
the UPF network element may receive the user data from
the terminal device through the access network device,
and forward the user data to the data network. A trans-
mission resource and a scheduling function in the UPF
network element that serves the terminal device are man-
aged and controlled by the SMF network element.
[0056] The AF network element mainly supports inter-
acting with a 3GPP core network to provide a service,
for example, affecting a data routing decision and a policy
control function, or providing some third-party services
for a network side.
[0057] The UDM network element is configured to gen-
erate an authentication credential, process a subscriber
identifier (for example, store and manage a subscription
permanent identifier), control access authorization, man-
age subscription data, and the like.
[0058] The data network is a service network that pro-
vides, for a user, a data transmission service, such as
an IP multimedia service (IP Multi-media Service, IMS)
and the Internet.
[0059] Based on the system architectures shown in
FIG. 1A and FIG. 1B, the network node selection method
is described in detail below by using a specific transmis-
sion capability as a satellite communication capability.
For example, FIG. 2 is a flowchart of a network node
selection method according to an embodiment of this ap-
plication. In this embodiment, the network node selection
method in this application is described in detail from a
perspective of an SMF network element. This embodi-
ment includes the following steps.
[0060] 101: The session management function SMF
network element obtains transmission capability informa-
tion of an access network device.
[0061] In this step, the SMF network element obtains
the transmission capability information of the access net-
work device through an AMF network element or the like.
[0062] 102: The SMF network element selects a user
plane function UPF network element for a terminal device
based on the transmission capability information of the
access network device, where the access network device
is an access network device that serves the terminal de-
vice.
[0063] For example, the SMF network element man-
ages a plurality of UPF network elements, and the SMF
network element may obtain a transmission capability of
each of the UPF network elements. After receiving the
transmission capability information of the access network
device, the SMF network element may select, from the
plurality of UPF network elements based on a transmis-
sion capability included in the transmission capability in-
formation of the access network device, a UPF network
element having the transmission capability included in
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the transmission capability information. For example, the
transmission capability information of the access network
device received by the SMF network element includes a
transmission capability that supports satellite communi-
cation transmission. If the SMF network element man-
ages 10 UPF network elements, the SMF network ele-
ment selects, from the 10 UPF network elements, a UPF
network element that supports satellite communication
transmission. For another example, the transmission ca-
pability information of the access network device re-
ceived by the SMF network element includes two trans-
mission capabilities: supporting LEO satellite communi-
cation transmission and GEO communication transmis-
sion. The SMF network element determines, according
to a local policy, that a PDU session uses LEO satellite
communication transmission. Further, the SMF network
element selects a UPF network element that supports
LEO satellite communication transmission from 10 UPF
network elements managed by the SMF network ele-
ment.
[0064] In this embodiment, the SMF network element
obtains the transmission capability information of the ac-
cess network device, and selects, for the terminal device
based on the transmission capability information of the
access network device, the UPF network element that
supports at least one transmission capability included in
the transmission capability information. In this process,
the SMF network element obtains the transmission ca-
pability of the access network device, and selects the
UPF network element based on the transmission capa-
bility of the access network device. The selected UPF
network element supports the transmission capability
used by the access network device, so that data can be
successfully transmitted between the access network de-
vice and the UPF network element. Therefore, a data
transmission success rate is improved.
[0065] The following describes in detail how the SMF
network element obtains the transmission capability in-
formation of the access network device. For example,
refer to FIG. 3A and FIG. 3B.
[0066] FIG. 3A is a schematic diagram of receiving
transmission capability information by an SMF network
element in a network node selection method according
to an embodiment of this application. Referring to FIG.
3A, this embodiment includes the following steps.
[0067] 201: An AMF network element obtains trans-
mission capability information of an access network de-
vice.
[0068] For example, when receiving a PDU session
establishment request from a terminal device, the AMF
network element obtains the transmission capability in-
formation of the access network device that serves the
terminal device; or when the access network device is
faulty, the AMF network element obtains the transmission
capability information of the faulty access network de-
vice.
[0069] 202: The AMF network element sends the trans-
mission capability information to a session management

function SMF network element.
[0070] Correspondingly, the SMF network element re-
ceives the transmission capability information of the ac-
cess network device from the AMF network element.
[0071] The following describes in detail how the AMF
network element sends the transmission capability infor-
mation to the SMF network element in step 202.
[0072] In a feasible design, the AMF network element
sends the transmission capability information of the ac-
cess network device to the SMF network element by us-
ing a PDU session management message. This design
may be understood as a UE-level or PDU session-level
scenario. In this design, before step 201 in FIG. 3A, the
method further includes:
[0073] 200: The AMF network element receives a
packet data unit PDU session establishment request
from the terminal device.
[0074] When receiving the PDU session establishment
request from the terminal device, the AMF network ele-
ment obtains related information of the access network
device, for example, an identifier of the access network
device, that serves the terminal device. In this case, in
step 201, the AMF network element obtains the trans-
mission capability information of the access network de-
vice based on the PDU session establishment request,
where the access network device is an access network
device that serves the terminal device that initiates the
PDU session establishment request. In step 202, the
AMF network element sends the PDU session manage-
ment message to the SMF network element, where the
PDU session management message carries the trans-
mission capability information of the access network de-
vice and the PDU session establishment request.
[0075] For example, the AMF network element may
prestore transmission capability information of some ac-
cess network devices. In this case, when receiving the
PDU session establishment request from the terminal
device, the AMF network element obtains, from a local
UE context, a transmission capability of the access net-
work device that serves the terminal device that initiates
a PDU session. Alternatively, the UE context of the AMF
network element does not include transmission capability
information of any access network device. After receiving
the PDU session establishment request from the terminal
device, the AMF network element obtains the transmis-
sion capability information of the access network device
from a network element such as the access network de-
vice.
[0076] For example, after receiving the PDU session
establishment request, the AMF network element deter-
mines the access network device based on the PDU ses-
sion establishment request, sends a request message
to the access network device to request the transmission
capability information, and then receives the transmis-
sion capability information from the access network de-
vice. Alternatively, when receiving the PDU session es-
tablishment request, the AMF network element receives
the transmission capability information from the access

17 18 



EP 3 913 975 A1

11

5

10

15

20

25

30

35

40

45

50

55

network device.
[0077] For another example, the AMF network element
receives the identifier of the access network device from
the access network device, and obtains the transmission
capability information of the access network device
based on the identifier of the access network device.
[0078] For still another example, the AMF network el-
ement obtains transport layer association information of
the access network device, and obtains the transmission
capability information of the access network device
based on the transport layer association information.
[0079] For still another example, the AMF network el-
ement obtains location information of the terminal device,
and obtains the transmission capability information of the
access network device based on the location information,
where the access network device is an access network
device that serves the terminal device. The location in-
formation may be geographical coordinates or the like.
[0080] In this embodiment, the AMF network element
may obtain the transmission capability information of the
access network device from the AMF network element
locally or another network element in a registration proc-
ess or a PDU session establishment process of the ter-
minal device, to flexibly obtain the transmission capability
information of the access network device.
[0081] In another feasible design, when the access
network device satisfies a preset condition, the AMF net-
work element obtains the transmission capability infor-
mation of the access network device. For example, the
access network device is faulty. Before a fault occurs,
the access network device supports satellite transmis-
sion and optical fiber transmission. Due to an earthquake
or the like, an optical fiber transmission network between
the access network device and the UPF network element
is faulty. After the fault occurs, the access network device
supports satellite transmission. For another example, the
access network device is faulty. Before a fault occurs,
the access network device supports optical fiber trans-
mission. Due to an earthquake or the like, an optical fiber
transmission network between the access network de-
vice and the UPF network element is faulty. After the fault
occurs, the access network device is upgraded to support
satellite transmission. In the two scenarios, all terminal
devices served by the access network device are affect-
ed. Therefore, this design may be understood as a node-
level scenario. In this design, in step 201, when the ac-
cess network device satisfies the preset condition, the
AMF network element obtains the transmission capability
information of the access network device, where for ex-
ample, a transmission capability information is actively
reported by the access network device to the AMF net-
work element. In step 202, the AMF network element
sends the transmission capability information of the ac-
cess network device to the SMF network element by us-
ing an N11 message. Correspondingly, the SMF network
element receives the N11 message that is from the AMF
network element and that carries the transmission capa-
bility information of the access network device.

[0082] It should be noted that the AMF network ele-
ment may alternatively send the transmission capability
information of the access network device to the SMF net-
work element by using another message.
[0083] In this embodiment, the AMF network element
sends the transmission capability information of the ac-
cess network device to the SMF network element by us-
ing the PDU session management message, to satisfy
the UE-level or PDU session-level scenario; or the AMF
network element sends the transmission capability infor-
mation of the access network device to the SMF network
element by using the N11 message, to satisfy the node-
level scenario.
[0084] FIG. 3B is another schematic diagram of receiv-
ing transmission capability information by an SMF net-
work element in a network node selection method ac-
cording to an embodiment of this application. Referring
to FIG. 3B, this embodiment includes the following steps.
[0085] 301: A terminal device receives transmission
capability information of an access network device.
[0086] For example, the terminal device may obtain
the transmission capability information of the access net-
work device from the access network device, or obtain
the transmission capability information of the access net-
work device from an AMF network element in a registra-
tion process.
[0087] 302: The terminal device sends the transmis-
sion capability information to a session management
function SMF network element.
[0088] Correspondingly, the SMF receives the trans-
mission capability information of the access network de-
vice from the terminal device.
[0089] For example, the terminal device sends the
transmission capability information of the access network
device to the AMF network element, and the AMF net-
work element transparently transmits the transmission
capability information to the SMF network element.
[0090] In this embodiment, the transmission capability
information of the access network device received by the
SMF network element is obtained by the AMF network
element and sent to the SMF network element, or is ob-
tained by the terminal device and sent to the SMF network
element, so that the SMF flexibly obtains the transmis-
sion capability information of the access network device.
[0091] In the foregoing embodiment, after receiving the
transmission capability information of the access network
device, the SMF network element further sends second
indication information to the access network device, to
indicate the access network device to send an access
control message to the terminal device.
[0092] In a feasible design, the SMF network element
sends the second indication information to the access
network device based on the transmission capability in-
formation of the access network device, where the sec-
ond indication information is used to indicate the access
network device to send the access control message to
the terminal device. This design is for a scenario in which
no PCF network element is deployed in a system archi-
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tecture. For example, if the transmission capability infor-
mation is satellite communication transmission, and the
SMF network element determines that service data
needs to be transmitted through an optical fiber, the SMF
network element sends the second indication information
to the access network device, so that the access network
device sends, to the terminal device, an access control
message for rejecting access, or the access network de-
vice activates an access control mechanism, for exam-
ple, only specific UE is allowed to initiate a PDU session
or UE is allowed to initiate a PDU session of a specific
service.
[0093] In another feasible design, the SMF network el-
ement receives access control policy information from a
PCF network element, and sends second indication in-
formation to the access network device based on the
access control policy information, where the second in-
dication information is used to indicate the access net-
work device to send an access control message to the
terminal device. This design is for a scenario in which
the PCF network element is deployed in a system archi-
tecture.
[0094] In this embodiment, after receiving the trans-
mission capability information of the access network de-
vice, the SMF network element determines the second
indication information; or receives an access control pol-
icy of the PCF network element, determines the second
indication information according to the access control
policy, and sends the second indication information to
the access network device, so that the access network
device controls access of the terminal device based on
the second indication information, to control access of
the terminal device based on a transmission capability
of the access network device.
[0095] The following describes in detail the foregoing
network node selection method by using several exam-
ples. For example, refer to FIG. 4A to FIG. 6.
[0096] FIG. 4A, FIG. 4B, and FIG. 4C are another flow-
chart of a network node selection method according to
an embodiment of this application. In this embodiment,
transmission capability information of an access network
device received by an SMF network element is from an
AMF network element. This embodiment includes the fol-
lowing steps.
[0097] 401: A terminal device sends a PDU session
establishment request to the AMF network element.
[0098] Correspondingly, the AMF network element re-
ceives the PDU session establishment request. The PDU
session establishment request includes a data network
name (data network name, DNN), single network slice
selection assistance information (single network slice se-
lection assistance information, S-NSSAI), and the like.
[0099] 402: The AMF network element selects the SMF
network element.
[0100] For example, an NRF network element stores
information related to the SMF network element, and the
related information includes an identifier of a UPF net-
work element managed by the SMF network element and

a transmission capability of each UPF network element.
After receiving the transmission capability information of
the access network device, the AMF network element
may send the transmission capability information to the
network repository function NRF network element, so
that the NRF network element determines at least one
SMF network element based on the transmission capa-
bility information, and sends third indication information
to the AMF network element. Correspondingly, the AMF
network element receives the third indication information
from the NRF network element, where the third indication
information is used to indicate the at least one SMF net-
work element, and each of the at least one SMF network
element satisfies the following condition: The SMF net-
work element manages a plurality of UPF network ele-
ments, and the plurality of UPF network elements include
a UPF network element that supports at least one trans-
mission capability or all transmission capabilities in the
transmission capability information. For example, if the
transmission capability information of the access network
device indicates that the access network device supports
only a satellite communication capability, each of the at
least one SMF network elements indicated by the third
indication information satisfies the following condition: At
least one of the plurality of UPF network elements man-
aged by the SMF network element supports the satellite
communication capability. Then, the AMF network ele-
ment selects one SMF network element from the at least
one SMF network elements.
[0101] 403: The AMF network element sends a PDU
session creation context request message to the SMF
network element, where the PDU session creation con-
text request message carries the PDU session establish-
ment request and the transmission capability informa-
tion.
[0102] In this step, the AMF network element sends a
PDU session management message to the SMF network
element selected in step 402, where the PDU session
management message is specifically the PDU session
creation context request message. In a service-based
architecture, the PDU session creation context request
message is an
Nsmf_PDUSession_CreateSMContextRequest mes-
sage.
[0103] 404: The SMF network element and a UDM net-
work element perform a registration procedure or a sub-
scription information obtaining procedure, or perform a
registration procedure or a subscription information up-
date procedure.
[0104] 405: The SMF network element sends a PDU
session creation context response message to the AMF
network element.
[0105] In the service-based architecture, the PDU ses-
sion creation context response message is an
Nsmf_PDUSession_Create SMContext Response mes-
sage.
[0106] 406: The SMF network element initiates a PDU
session establishment authentication and authorization
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procedure.
[0107] For example, when the SMF network element
needs to perform authentication and authorization, the
SMF network element initiates the PDU session estab-
lishment authentication and authorization procedure.
[0108] 407: The SMF network element selects a PCF
network element.
[0109] 408: The SMF network element and the select-
ed PCF network element perform a session management
(session management, SM) policy association establish-
ment procedure or an SM policy association modification
procedure.
[0110] In steps 407 and 408, the SMF network element
provides the transmission capability information of the
access network device for the PCF network element, so
that the PCF network element determines a PDU session
of a transmission capability to be used. If determining
that establishment of the PDU session of the transmis-
sion capability supported by the access network device
is not allowed, the PCF indicates the SMF network ele-
ment to reject the establishment of the PDU session, and
sends a cause value to the terminal device, so that the
terminal device initiates no PDU session establishment
request any longer.
[0111] 409: The SMF network element selects a UPF
network element.
[0112] In this step, the SMF network element selects
the UPF network element for the terminal device based
on the transmission capability information of the access
network device.
[0113] For example, the SMF network element man-
ages a plurality of UPF network elements, and knows
transmission capabilities of the UPF network elements.
If there are at least two transmission capabilities of the
access network device, the SMF network element first
selects one transmission capability, which is referred to
as a target transmission capability or a specific transmis-
sion capability below, from the transmission capabilities.
Then, the SMF network element selects, from the plural-
ity of UPF network elements based on the target trans-
mission capability, the UPF network element that sup-
ports the target transmission capability.
[0114] In a feasible implementation, that the SMF net-
work element selects the user plane function UPF net-
work element for the terminal device based on the trans-
mission capability information of the access network de-
vice includes: The SMF network element selects the UPF
network element for the terminal device based on a local
policy and the transmission capability information of the
access network device.
[0115] In this implementation, no PCF network ele-
ment is deployed in a system architecture, and the local
policy is, for example, a priority policy or a DN require-
ment policy (for example, supporting LEO satellite trans-
mission). For example, the local policy indicates to select
a satellite communication capability. If the transmission
capability information of the access network device in-
cludes an optical fiber communication capability and the

satellite communication capability, the SMF network el-
ement uses the satellite communication capability as a
target capability, and a finally selected UPF network el-
ement supports the satellite communication capability.
[0116] In this embodiment, the SMF network element
selects the target transmission capability and then se-
lects the UPF network element based on the target trans-
mission capability, to select the UPF network element for
the terminal device in the system architecture in which
no PCF network element is deployed.
[0117] In another feasible implementation, that the
SMF network element selects the user plane function
UPF network element for the terminal device based on
the transmission capability information of the access net-
work device includes: The SMF network element sends
the transmission capability information of the access net-
work device to a policy control function PCF network el-
ement, where the transmission capability information is
used by the PCF network element to determine a target
transmission capability, and the target transmission ca-
pability belongs to at least one transmission capability
included in the transmission capability information of the
access network device; the SMF network element re-
ceives first indication information from the PCF network
element, where the first indication information is used to
indicate the target transmission capability; the SMF net-
work element selects the UPF network element for the
terminal device based on the target transmission capa-
bility.
[0118] In this implementation, the PCF network ele-
ment is deployed in a system architecture, and the PCF
network element selects the target transmission capabil-
ity from the at least one transmission capability included
in the transmission capability information, and indicates
the target transmission capability to the SMF network
element.
[0119] In this embodiment, the PCF network element
selects the target transmission capability and indicates
the target transmission capability to the SMF network
element, so that the SMF network element selects the
UPF network element based on the target transmission
capability. Therefore, the PCF network element deployed
in the system architecture selects the UPF network ele-
ment for the terminal device.
[0120] 410: The SMF network element initiates the SM
policy association modification procedure to the PCF net-
work element.
[0121] 411: The SMF network element sends an N4
session establishment or modification request message
to the UPF network element.
[0122] 412: The SMF network element receives an N4
session establishment or modification response mes-
sage from the UPF network element.
[0123] 413: The SMF network element sends an N1N2
message to the AMF network element.
[0124] The N1N2 message is a
Namf_Communication_N1N2MessageTransfer mes-
sage in the service-based architecture, and the N1N2
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message includes an N1 SM container and N2 SM infor-
mation. Optionally, the N2 SM information includes indi-
cation information that is selected by the SMF network
element and that indicates the target transmission capa-
bility, so that the access network device determines the
target transmission capability based on the indication in-
formation, and transmits a data packet by using the target
transmission capability.
[0125] 414: The AMF network element sends an N2
PDU session request to the access network device.
[0126] Correspondingly, the access network device re-
ceives the N2 PDU session request, where the N2 PDU
session request includes the N2 SM information and a
NAS message, and the NAS message includes the N1
SM container. If the N2 SM information in step 413 in-
cludes the indication information used to indicate the tar-
get transmission capability, in this step, the N2 SM infor-
mation also includes the indication information used to
indicate the target transmission capability.
[0127] 415: The access network device and the termi-
nal device perform an air interface resource establish-
ment procedure.
[0128] 416: The access network device sends an N2
PDU session response message to the AMF network el-
ement.
[0129] The N2 PDU session response message in-
cludes a PDU session identifier (Identity, ID), N2 SM in-
formation, and the like.
[0130] 417: The AMF network element sends a PDU
session update context request message to the SMF net-
work element.
[0131] In the service-based architecture, the PDU ses-
sion update context request message is an
Nsmf_PDUSession_UpdateSMContext Request mes-
sage, which includes N2 SM information.
[0132] 418: The SMF network element sends an N4
session modification request message to the UPF net-
work element.
[0133] 419: The SMF network element receives an N4
session modification response message from the UPF
network element.
[0134] 420: The SMF network element sends a PDU
session update context response message to the AMF
network element.
[0135] In the service-based architecture, the PDU ses-
sion update context response message is an
Nsmf_PDUSession_UpdateSMContext Response mes-
sage, and the PDU session update context response
message includes N2 SM information.
[0136] 421: The SMF network element sends a PDU
session notification to the AMF network element.
[0137] In the service-based architecture, the PDU ses-
sion notification is
Nsmf_PDUSession_SMContextStatusNotify.
[0138] It should be noted that, this step is an optional
step.
[0139] 422: The SMF network element performs ad-
dress configuration.

[0140] In this step, the SMF network element performs
address configuration for an IPv4v6- or IPv6-type PDU
session.
[0141] 423: The SMF network element and the UDM
network element perform a deregistration or dedefinition
procedure.
[0142] In this step, if a PDU session fails to be estab-
lished, the SMF network element and the UDM network
element perform the deregistration or dedefinition proce-
dure.
[0143] In this embodiment, the SMF network element
obtains the transmission capability information of the ac-
cess network device through the AMF network element,
and determines, based on the transmission capability in-
formation, a transmission capability, such as a transmis-
sion manner or a latency, corresponding to the PDU ses-
sion, so that the SMF network element selects, based on
the transmission capability corresponding to the PDU
session, a UPF network element supporting the trans-
mission capability. Therefore, in a scenario in which the
access network device supports different transmission
capabilities, the SMF network element selects the proper
UPF network element for the PDU session.
[0144] FIG. 5A, FIG. 5B, and FIG. 5C are still another
flowchart of a network node selection method according
to an embodiment of this application. In this embodiment,
transmission capability information of an access network
device received by an SMF network element is from a
terminal device. This embodiment includes the following
steps.
[0145] 501: The terminal device sends a PDU session
establishment request to an AMF network element.
[0146] A difference between this step and the forego-
ing step 401 lies in that, in this step, in addition to carrying
the DNN and the S-NSSAI, the PDU session establish-
ment request further carries the transmission capability
information of the access network device, and the access
network device is an access network device that serves
the terminal device. The terminal device may obtain the
transmission capability information from the access net-
work device, or obtain the transmission capability infor-
mation of the access network device from the AMF net-
work element in a registration process.
[0147] 502: The AMF network element selects the SMF
network element.
[0148] For details, refer to the description of step 501.
Details are not described herein again.
[0149] 503: The AMF network element sends a PDU
session creation context request message to the SMF
network element, where the PDU session creation con-
text request message carries the PDU session establish-
ment request, and the PDU session establishment re-
quest carries the transmission capability information.
[0150] A difference between this step and the forego-
ing step 403 lies in that, in this step, the transmission
capability information is carried in the PDU session es-
tablishment request, and in step 403, the transmission
capability information and the PDU session establish-
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ment request are independent of each other.
[0151] 504: The SMF network element and a UDM net-
work element perform a registration procedure or a sub-
scription information obtaining procedure, or perform a
registration procedure or a subscription information up-
date procedure.
[0152] 505: The SMF network element sends a PDU
session creation context response message to the AMF
network element.
[0153] For details, refer to the description of step 405.
Details are not described herein again.
[0154] 506: The SMF network element initiates a PDU
session establishment authentication and authorization
procedure.
[0155] For example, when the SMF network element
needs to perform authentication and authorization, the
SMF network element initiates the PDU session estab-
lishment authentication and authorization procedure.
[0156] 507: The SMF network element selects a PCF
network element.
[0157] 508: The SMF network element and the select-
ed PCF network element perform a session management
(session management, SM) policy association establish-
ment procedure or an SM policy association modification
procedure.
[0158] For details, refer to the description of step 408.
Details are not described herein again.
[0159] 509: The SMF network element selects a UPF
network element.
[0160] For details, refer to the description of step 409.
Details are not described herein again.
[0161] 510: The SMF network element initiates the SM
policy association modification procedure to the PCF net-
work element.
[0162] 511: The SMF network element sends an N4
session establishment or modification request message
to the UPF network element.
[0163] 512: The SMF network element receives an N4
session establishment or modification response mes-
sage from the UPF network element.
[0164] 513: The SMF network element sends an N1N2
message to the AMF network element.
[0165] For details, refer to the description of step 413.
Details are not described herein again.
[0166] 514: The AMF network element sends an N2
PDU session request to the access network device.
[0167] For details, refer to the description of step 414.
Details are not described herein again.
[0168] 515: The access network device and the termi-
nal device perform an air interface resource establish-
ment procedure.
[0169] 516: The access network device sends an N2
PDU session response message to the AMF network el-
ement.
[0170] The N2 PDU session response message in-
cludes a PDU session identifier (Identity, ID), N2 SM in-
formation, and the like.
[0171] 517: The AMF network element sends a PDU

session update request to the SMF network element.
[0172] For details, refer to the description of step 417.
Details are not described herein again.
[0173] 518: The SMF network element sends an N4
session modification request message to the UPF net-
work element.
[0174] 519: The SMF network element receives an N4
session modification response message from the UPF
network element.
[0175] 520: The SMF network element sends a PDU
session update context response message to the AMF
network element.
[0176] For details, refer to the description of step 420.
Details are not described herein again.
[0177] 521: The SMF network element sends a PDU
session notification to the AMF network element.
[0178] For details, refer to the description of step 421.
Details are not described herein again.
[0179] 522: The SMF network element performs ad-
dress configuration.
[0180] In this step, the SMF network element performs
address configuration for an IPv4v6- or IPv6-type PDU
session.
[0181] 523: The SMF network element and the UDM
network element perform a deregistration or dedefinition
procedure.
[0182] In this step, if a PDU session fails to be estab-
lished, the SMF network element and the UDM network
element perform the deregistration or dedefinition proce-
dure.
[0183] In this embodiment, the SMF network element
obtains the transmission capability information of the ac-
cess network device through the terminal device, and
determines, based on the transmission capability infor-
mation, a transmission capability, such as a transmission
manner or a latency, corresponding to the PDU session,
so that the SMF network element selects, based on the
transmission capability corresponding to the PDU ses-
sion, a UPF network element supporting the transmission
capability. Therefore, in a scenario in which the access
network device supports different transmission capabil-
ities, the SMF network element selects the proper UPF
network element for the PDU session.
[0184] FIG. 6 is still another flowchart of a network node
selection method according to an embodiment of this ap-
plication. This embodiment is applicable to a scenario in
which a transmission capability of an access network de-
vice is updated after an SMF network element deter-
mines a UPF network element based on transmission
capability information of the access network device. This
embodiment includes the following steps.
[0185] 601: An AMF network element obtains latest
transmission capability information of the access network
device.
[0186] In this step, the AMF network element obtains
the latest transmission capability information of the ac-
cess network device based on a node-level configuration
procedure or an N2 connection.
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[0187] 602: The AMF network element sends an N11
request message to the SMF network element.
[0188] In this step, the AMF network element sends
the N11 request message to all SMF network elements
that establish connections to the access network device,
where the N11 request message includes the latest
transmission capability information of the access network
device, and the N11 request message is a node-level
message.
[0189] 603: The SMF network element sends an N11
response message to the AMF network element.
[0190] 604: The SMF network element sends an N7
request message to a PCF network element.
[0191] Correspondingly, the PCF network element re-
ceives the N7 request message.
[0192] In this step, the SMF network element selects
the PCF network element based on the latest transmis-
sion capability information, and sends the N7 request
message to the selected PCF network element, where
the N7 request message carries the latest transmission
capability information of the access network device. The
N7 request message is a node-level message or a PDU
session-level message.
[0193] 605: The PCF network element sends an N7
response message to the SMF network element.
[0194] If the N7 request message in step 604 is the
PDU session-level message, the N7 response message
in this step is used to indicate whether a PDU session
can use the access network device whose transmission
capability is updated.
[0195] If the N7 request message in step 604 is the
node-level message, in this step, the PCF network ele-
ment sends an update policy to all the related SMF net-
work elements, so that the SMF network elements initiate
a PDU session modification procedure or a PDU session
deletion procedure.
[0196] 606: The SMF network element initiates the
PDU session modification procedure or the PDU session
deletion procedure.
[0197] The initiation of the PDU session modification
procedure means that the SMF network element selects
a new UPF network element and establishes a PDU ses-
sion according to a local policy or a policy sent by the
SMF network element.
[0198] In this embodiment, if the transmission capabil-
ity of the access network device is updated, the SMF
network element determines, based on the latest trans-
mission capability information of the access network de-
vice, to delete the PDU session or modify the PDU ses-
sion.
[0199] In the foregoing embodiments, the SMF net-
work element manages at least one UPF network ele-
ment, and the SMF network element pre-obtains and
stores a transmission capability of each UPF network
element. Then, after receiving the transmission capability
information of the access network device, the SMF net-
work element determines a target transmission capability
based on the local policy or the PCF network element

determines the target transmission capability, and the
SMF network element selects, from the at least one UPF
network element based on the target transmission capa-
bility, a UPF network element that supports the target
transmission capability. The following describes in detail
how the SMF network element pre-obtains the transmis-
sion capability of the at least one UPF network element.
[0200] In a feasible implementation, the SMF network
element obtains transmission capability information of
the at least one UPF network element through an NRF
network element. In this implementation, the transmis-
sion capability of the at least one UPF network element
is configured on the NRF network element, and the SMF
network element obtains, through the NRF network ele-
ment, a UPF network element that has a specific trans-
mission capability or the transmission capability of the
UPF network element. Alternatively, the transmission ca-
pability of the at least one UPF network element is con-
figured on each UPF network element, and the UPF net-
work element registers the transmission capability infor-
mation with the NRF network element. The SMF network
element obtains, through the NRF network element, a
UPF network element that has a specific transmission
capability or the transmission capability of the UPF net-
work element. For example, refer to FIG. 7.
[0201] FIG. 7 is still another flowchart of a network node
selection method according to an embodiment of this ap-
plication. This embodiment includes the following steps.
[0202] 701: An SMF network element sends a sub-
scription request to an NRF network element, where the
subscription request is used to request information about
a UPF network element, and the information about the
UPF network element includes transmission capability
information of the UPF network element.
[0203] Correspondingly, the NRF network element re-
ceives the subscription request from the SMF network
element.
[0204] Optionally, the subscription request carries pre-
set transmission capability information, the preset trans-
mission capability information is included in UPF provi-
sion info, and the UPF provision info further includes an
NDD and S-NSSAI of the UPF network element, an iden-
tifier of the SMF network element, and the like.
[0205] 702: The NRF network element sends the in-
formation about the UPF network element to the SMF
network element.
[0206] Correspondingly, the SMF network element re-
ceives the information about the UPF network element
from the NRF network element, where the information
about the UPF network element includes information
about one or more UPF network elements, where the
one or more UPF network elements are UPF network
elements that are in at least one UPF network element
managed by the SMF network element and that support
a transmission capability indicated by the preset trans-
mission capability information.
[0207] To deploy a new UPF network element, the fol-
lowing steps need to be performed.
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[0208] 703: An operation, administration and mainte-
nance network element deploys the new UPF network
element.
[0209] In this step, a network management system is
used to deploy the new UPF network element by using
the operation, administration and maintenance (Opera-
tion Administration and Maintenance, OAM) network el-
ement.
[0210] 704: The operation, administration and mainte-
nance network element configures the new UPF network
element.
[0211] In this step, an NRF ID and a transmission ca-
pability supported by the UPF network element are con-
figured on the UPF network element, where the trans-
mission capability supported by the UPF network ele-
ment is included in the UPF provision info.
[0212] 705: The UPF network element registers with
the NRF
[0213] In this step, the UPF network element sends a
registration message to the NRF network element, where
the message includes a configuration of the UPF network
element.
[0214] 706: The OAM network element registers the
new UPF network element with the NRF
[0215] It should be noted that either step 705 or step
706 is selected, that is, only either of the steps needs to
be performed.
[0216] 707: The NRF network element sends the in-
formation about the UPF network element to the SMF
network element, where the information about the UPF
network element includes a transmission capability of at
least one UPF network element.
[0217] If the subscription request further carries the
preset transmission capability information in step 701, in
this step, each UPF network element in the information
about the UPF network element supports the preset
transmission capability.
[0218] In another feasible implementation, the SMF
network element obtains the transmission capability in-
formation of the UPF network element by performing an
N4 node-level procedure with the UPF network element.
For example, refer to FIG. 8A and FIG. 8B.
[0219] FIG. 8A is still another flowchart of a network
node selection method according to an embodiment of
this application. This embodiment includes the following
steps.
[0220] 801a: An SMF network element sends an N4
request message to a UPF network element.
[0221] Correspondingly, the UPF network element re-
ceives the N4 request message from the SMF network
element.
[0222] 802a: The UPF network element sends an N4
response message to the SMF network element, where
the N4 request message carries transmission capability
information of the UPF network element.
[0223] In this embodiment, the SMF network element
actively obtains the transmission capability information
of the UPF network element by using an N4 association

establishment or update request, so that the SMF net-
work element obtains transmission capability information
of at least one UPF network element.
[0224] FIG. 8B is still another flowchart of a network
node selection method according to an embodiment of
this application. This embodiment includes the following
steps.
[0225] 801b: A UPF network element sends an N4 re-
quest message to an SMF network element, where the
N4 request message carries transmission capability in-
formation of the UPF network element.
[0226] Correspondingly, the SMF network element re-
ceives the N4 request message from the UPF network
element.
[0227] 802b: The SMF network element sends an N4
response message to the UPF network element.
[0228] In this embodiment, the UPF network element
actively reports the transmission capability information
of the UPF network element to the SMF network element
by using an N4 association establishment or update re-
quest, so that the SMF network element obtains trans-
mission capability information of at least one UPF net-
work element.
[0229] FIG. 9 is a schematic structural diagram of a
network node selection apparatus 100 according to an
embodiment of this application. The network node selec-
tion apparatus in this embodiment may be an SMF net-
work element, or may be a chip used in the SMF network
element. The network node selection apparatus may be
configured to perform a function of the SMF network el-
ement in the foregoing embodiment. As shown in FIG.
9, the network node selection apparatus 100 may in-
clude:
a processing unit 11, configured to: obtain transmission
capability information of an access network device; and
select a user plane function UPF network element for a
terminal device based on the transmission capability in-
formation of the access network device, where the ac-
cess network device is an access network device that
serves the terminal device.
[0230] In a feasible design, the apparatus further in-
cludes a receiving unit 12. The processing unit 11 is con-
figured to control the receiving unit 12 to receive the trans-
mission capability information of the access network de-
vice from an access and mobility management function
AMF network element; or the processing unit 11 is con-
figured to control the receiving unit 12 to receive the trans-
mission capability information of the access network de-
vice from the terminal device.
[0231] In a feasible design, when the transmission ca-
pability information of the access network device is from
the AMF network element,

the receiving unit 12 is configured to receive a packet
data unit PDU session management message from
the AMF network element, where the PDU session
management message carries the transmission ca-
pability information of the access network device; or
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the receiving unit 12 is configured to receive an N11
message from the AMF network element, where the
N11 message carries the transmission capability in-
formation of the access network device.

[0232] In a feasible design, when the transmission ca-
pability information of the access network device is from
the terminal device, the receiving unit 12 is configured to
receive a non-access stratum NAS message from the
terminal device, where the NAS message carries the
transmission capability information of the access network
device.
[0233] In a feasible design, the processing unit 11 is
configured to select the UPF network element for the
terminal device based on a local policy and the transmis-
sion capability information of the access network device.
[0234] In a feasible design, the apparatus 100 further
includes:

a sending unit 13, configured to send the transmis-
sion capability information of the access network de-
vice to a policy control function PCF network ele-
ment, where the transmission capability information
of the access network device is used by the PCF
network element to determine a target transmission
capability, where
the receiving unit 12 is configured to receive first in-
dication information from the PCF network element,
where the first indication information is used to indi-
cate the target transmission capability; and
the processing unit 11 is configured to select the UPF
network element for the terminal device based on
the target transmission capability.

[0235] In a feasible design, the processing unit 11 is
configured to: obtain transmission capability information
of at least one UPF network element; and select, for the
terminal device based on the transmission capability in-
formation of the at least one UPF network element, the
UPF network element that supports the target transmis-
sion capability.
[0236] In a feasible design, the sending unit 13 is con-
figured to send a subscription request to a network re-
pository function NRF network element, where the sub-
scription request is used to request information about the
UPF network element, and the information about the UPF
network element includes transmission capability infor-
mation of the UPF network element; and
the receiving unit 12 is further configured to receive the
information about the UPF network element from the
NRF network element.
[0237] In a feasible design, the subscription request
carries preset transmission capability information, and
the UPF network element is a UPF network element that
is in at least one UPF network element managed by the
SMF network element and that supports a transmission
capability indicated by the preset transmission capability
information.

[0238] In a feasible design, the sending unit 13 is con-
figured to send an N4 request message to the UPF net-
work element, and the receiving unit 12 is further config-
ured to receive an N4 response message from the UPF
network element, where the N4 response message car-
ries the transmission capability information of the UPF
network element; or
the receiving unit 12 is configured to receive an N4 re-
quest message from the UPF network element, where
the N4 request message carries the transmission capa-
bility information of the UPF network element.
[0239] In a feasible design, the sending unit 13 is con-
figured to send second indication information to the ac-
cess network device based on the transmission capability
information of the access network device, where the sec-
ond indication information is used to indicate the access
network device to send an access control message to
the terminal device; or
the receiving unit 12 is configured to receive access con-
trol policy information from the PCF network element,
and the sending unit 13 is configured to send second
indication information to the access network device
based on the access control policy information, where
the second indication information is used to indicate the
access network device to send an access control mes-
sage to the terminal device.
[0240] The network node selection apparatus provided
in this embodiment of this application may perform ac-
tions of the SMF network element in the foregoing em-
bodiment. An implementation principle and a technical
effect of the network node selection apparatus are similar
to those of the foregoing embodiment. Details are not
described herein again.
[0241] FIG. 10 is another schematic structural diagram
of a network node selection apparatus 200 according to
an embodiment of this application. The network node se-
lection apparatus in this embodiment may be an AMF
network element, or may be a chip used in the AMF net-
work element. The network node selection apparatus
may be configured to perform a function of the AMF net-
work element in the foregoing embodiment. As shown in
FIG. 10, the network node selection apparatus 200 may
include:

a processing unit 21, configured to obtain transmis-
sion capability information of an access network de-
vice, where the transmission capability information
includes at least one transmission capability; and
a sending unit 22, configured to send the transmis-
sion capability information to a session management
function SMF network element.

[0242] In a feasible design, the processing unit 21 is
further configured to select the SMF network element
based on the transmission capability information of the
access network device.
[0243] In a feasible design, the apparatus 200 further
includes a receiving unit 23, where
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the sending unit 22 is configured to send the trans-
mission capability information of the access network
device to a network repository function NRF network
element, where the transmission capability informa-
tion of the access network device is used by the NRF
network element to determine at least one target
SMF network element;
the receiving unit 23 is configured to receive third
indication information from the NRF network ele-
ment, where the third indication information is used
to indicate the at least one target SMF network ele-
ment; and
the processing unit 21 is configured to determine the
SMF network element in the at least one target SMF
network element.

[0244] In a feasible design, the sending unit 22 is con-
figured to send a PDU session management message
to the SMF network element, where the PDU session
management message carries a PDU session establish-
ment request and the transmission capability information
of the access network device, the PDU session estab-
lishment request is used to request to establish a PDU
session for a terminal device, and the access network
device is an access network device that serves the ter-
minal device.
[0245] In a feasible design, the receiving unit 23 is con-
figured to receive the transmission capability information
of the access network device; or

the receiving unit 23 is configured to receive an iden-
tifier of the access network device from the access
network device, and the processing unit 21 is con-
figured to obtain the transmission capability informa-
tion of the access network device based on the iden-
tifier of the access network device; or
the processing unit 21 is configured to: obtain trans-
port layer association information of the access net-
work device, and obtain the transmission capability
information of the access network device based on
the transport layer association information; or
the processing unit 21 is configured to: obtain loca-
tion information of the terminal device, and obtain
the transmission capability information of the access
network device based on the location information,
where the access network device is an access net-
work device that serves the terminal device.

[0246] In a feasible design, the processing unit 21 is
configured to: when the access network device satisfies
a preset condition, obtain the transmission capability in-
formation of the access network device.
[0247] The network node selection apparatus provided
in this embodiment of this application may perform ac-
tions of the AMF network element in the foregoing em-
bodiment. An implementation principle and a technical
effect of the network node selection apparatus are similar
to those of the foregoing embodiment. Details are not

described herein again.
[0248] FIG. 11 is still another schematic structural di-
agram of a network node selection apparatus 300 ac-
cording to an embodiment of this application. The net-
work node selection apparatus in this embodiment may
be a terminal device, or may be a chip used in the terminal
device. The network node selection apparatus may be
configured to perform a function of the terminal device in
the foregoing embodiment. As shown in FIG. 11, the net-
work node selection apparatus 300 may include:

a receiving unit 31, configured to receive transmis-
sion capability information of an access network de-
vice;
and
a sending unit 32, configured to send the transmis-
sion capability information to a session management
function SMF network element.

[0249] In a feasible design, the receiving unit 31 is con-
figured to receive the transmission capability information
from the access network device or an access and mobility
management function AMF network element.
[0250] In a feasible design, the sending unit 32 is con-
figured to send a non-access stratum NAS message to
the SMF network element, where the NAS message car-
ries the transmission capability information.
[0251] The network node selection apparatus provided
in this embodiment of this application may perform ac-
tions of the terminal device in the foregoing embodiment.
An implementation principle and a technical effect of the
network node selection apparatus are similar to those of
the foregoing embodiment. Details are not described
herein again.
[0252] FIG. 12 is still another schematic structural di-
agram of a network node selection apparatus 400 ac-
cording to an embodiment of this application. The net-
work node selection apparatus in this embodiment may
be a PCF network element, or may be a chip used in the
PCF network element. The network node selection ap-
paratus may be configured to perform a function of the
PCF network element in the foregoing embodiment. As
shown in FIG. 12, the network node selection apparatus
400 may include:

a receiving unit 41, configured to receive transmis-
sion capability information of an access network de-
vice from a session management function SMF net-
work element;
a processing unit 42, configured to determine a tar-
get transmission capability based on the transmis-
sion capability information; and
a sending unit 43, configured to send first indication
information from the SMF network element, where
the first indication information is used to indicate the
target transmission capability.

[0253] In a feasible design, after sending the first indi-
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cation information to the SMF network element, the send-
ing unit 43 is further configured to send access control
policy information to the SMF network element.
[0254] The network node selection apparatus provided
in this embodiment of this application may perform ac-
tions of the PCF network element in the foregoing em-
bodiment. An implementation principle and a technical
effect of the network node selection apparatus are similar
to those of the foregoing embodiment. Details are not
described herein again.
[0255] It should be noted that, it should be understood
that the receiving unit may be a receiver in an actual
implementation, and the sending unit may be a transmit-
ter in an actual implementation. The processing unit may
be implemented in a form of software invoked by a
processing element, or may be implemented in a form of
hardware. For example, the processing unit may be a
separately disposed processing element, or may be in-
tegrated into a chip of the foregoing apparatus for imple-
mentation. In addition, the processing unit may be stored
in a memory of the foregoing apparatus in a form of pro-
gram code, and invoked by a processing element of the
foregoing apparatus to perform a function of the process-
ing unit. In addition, all or some of the units may be inte-
grated, or may be implemented independently. The
processing element described herein may be an integrat-
ed circuit having a signal processing capability. In an im-
plementation process, steps in the method or the units
can be implemented by using a hardware integrated log-
ical circuit in the processing element, or by using instruc-
tions in a form of software.
[0256] For example, the foregoing units may be con-
figured as one or more integrated circuits for implement-
ing the method, for example, one or more application-
specific integrated circuits (application specific integrat-
ed circuit, ASIC), one or more microprocessors (digital
signal processor, DSP), or one or more field program-
mable gate arrays (field programmable gate array, FP-
GA). For another example, when one of the foregoing
units is implemented by scheduling program code by a
processing element, the processing element may be a
general purpose processor, for example, a central
processing unit (central processing unit, CPU) or another
processor that can invoke the program code. For another
example, the units may be integrated and implemented
in a form of a system-on-a-chip (system-on-a-chip, SOC).
[0257] FIG. 13 is still another schematic structural di-
agram of a network node selection apparatus 500 ac-
cording to an embodiment of this application. As shown
in FIG. 13, the network node selection apparatus 500
may include a processor 51 (for example, a CPU), a
memory 52, a receiver 53, and a transmitter 54. The re-
ceiver 53 and the transmitter 54 are coupled to the proc-
essor 51, the processor 51 controls a receiving action of
the receiver 53, and the processor 51 controls a sending
action of the transmitter 54. The memory 52 may include
a high-speed random access memory (random-access
memory, RAM), and may further include a non-volatile

memory (non-volatile memory, NVM), for example, at
least one magnetic disk storage. The memory 52 may
store various instructions, to complete various process-
ing functions and implement the steps of the method in
this application. Optionally, the network node selection
apparatus in this application may further include a com-
munication bus 55. The receiver 53 and the transmitter
54 may be integrated into a transceiver of the network
node selection apparatus, or may be an independent
transceiver antenna of the network node selection appa-
ratus. The communication bus 55 is configured to imple-
ment communication connection between the elements.
[0258] In this embodiment of this application, the mem-
ory 52 is configured to store computer-executable pro-
gram code, and the program code includes instructions.
When the processor 51 executes the instructions, the
processor 51 of the network node selection apparatus is
enabled to perform a processing action of the SMF net-
work element in the foregoing method embodiment, the
receiver 53 is enabled to perform a receiving action of
the SMF network element in the foregoing method em-
bodiment, and the transmitter 54 is enabled to perform
a sending action of the SMF network element in the fore-
going method embodiment. An implementation principle
and a technical effect of the apparatus are similar to those
of the method embodiment. Details are not described
herein again. Alternatively,

the memory 52 is configured to store computer-ex-
ecutable program code, and the program code in-
cludes instructions. When the processor 51 exe-
cutes the instructions, the processor 51 of the net-
work node selection apparatus is enabled to perform
a processing action of the AMF network element in
the foregoing method embodiment, the receiver 53
is enabled to perform a receiving action of the AMF
network element in the foregoing method embodi-
ment, and the transmitter 54 is enabled to perform
a sending action of the AMF network element in the
foregoing method embodiment. An implementation
principle and a technical effect of the apparatus are
similar to those of the method embodiment. Details
are not described herein again. Alternatively,
the memory 52 is configured to store computer-ex-
ecutable program code, and the program code in-
cludes instructions. When the processor 51 exe-
cutes the instructions, the processor 51 of the net-
work node selection apparatus is enabled to perform
a processing action of the terminal device in the fore-
going method embodiment, the receiver 53 is ena-
bled to perform a receiving action of the terminal de-
vice in the foregoing method embodiment, and the
transmitter 54 is enabled to perform a sending action
of the terminal device in the foregoing method em-
bodiment. An implementation principle and a tech-
nical effect of the apparatus are similar to those of
the method embodiment. Details are not described
herein again. Alternatively,
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the memory 52 is configured to store computer-ex-
ecutable program code, and the program code in-
cludes instructions. When the processor 51 exe-
cutes the instructions, the processor 51 of the net-
work node selection apparatus is enabled to perform
a processing action of the PCF network element in
the foregoing method embodiment, the receiver 53
is enabled to perform a receiving action of the PCF
network element in the foregoing method embodi-
ment, and the transmitter 54 is enabled to perform
a sending action of the PCF network element in the
foregoing method embodiment. An implementation
principle and a technical effect of the apparatus are
similar to those of the method embodiment. Details
are not described herein again.

[0259] An embodiment of this application further pro-
vides a storage medium. The storage medium stores
computer-executable instructions. When the computer-
executable instructions are executed by a processor, the
foregoing network node selection method is implement-
ed.
[0260] An embodiment of the present invention further
provides a computer program product. When the com-
puter program product runs on an SMF network element,
the SMF network element is enabled to perform the fore-
going network node selection method; or when the com-
puter program product runs on the AMF network element,
the AMF network element is enabled to perform the fore-
going network node selection method; or when the com-
puter program product runs on a terminal device, the ter-
minal device is enabled to perform the foregoing network
node selection method; or when the computer program
product runs on a PCF network element, the PCF network
element is enabled to perform the foregoing network
node selection method.
[0261] All or some of the foregoing embodiments may
be implemented by software, hardware, firmware, or any
combination thereof. When software is used to imple-
ment the embodiments, all or some 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 pro-
gram instructions are loaded and executed on a compu-
ter, all or some of the procedures or functions according
to the embodiments of this application are generated.
The computer may be a general purpose computer, a
special purpose computer, a computer network, or other
programmable apparatuses. 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 transmit-
ted from a website, computer, server, or data center to
another website, computer, server, or data center in a
wired (for example, a coaxial cable, an optical fiber, or a
digital subscriber line (DSL)) or wireless (for example,
infrared, radio, or microwave) manner. The computer-

readable storage medium may be any usable medium
accessible by a computer, or a data storage device, such
as a server or a data center, integrating one or more
usable media. The usable medium may be a magnetic
medium (for example, a floppy disk, a hard disk, or a
magnetic tape), an optical medium (for example, a DVD),
a semiconductor medium (for example, a solid-state drive
Solid State Disk (SSD)), or the like.
[0262] The term "a plurality of’ in this specification re-
fers to two or more than two. The term "and/or" in this
specification describes only an association relationship
for describing associated objects and represents that
there may be three relationships. For example, A and/or
B may represent three cases: There is only A, there are
both A and B, and there is only B. In addition, the
description "at least one of..." in this specification indi-
cates one of listed items or any combination thereof. For
example, "at least one of A, B, and C" may indicate the
following six cases: Only A exists, only B exists, only C
exists, both A and B exist, both B and C exist, both A and
C exist, and A, B, and C all exist. In addition, the
character "/" in this specification generally indicates
an "or" relationship between the associated objects. In
the formula, the character "/" indicates
a "division" relationship between the associated objects.
[0263] It may be understood that various numbers in
the embodiments of this application are merely used for
differentiation for ease of description, and are not used
to limit the scope of the embodiments of this application.
[0264] It may be understood that in the embodiments
of this application, sequence numbers of the foregoing
processes do not mean execution sequences. The exe-
cution sequences of the processes should be determined
based on functions and internal logic of the processes,
and should not be construed as any limitation on the im-
plementation processes of the embodiments of this ap-
plication.

Claims

1. A network node selection method, comprising:

obtaining, by a session management function
SMF network element, transmission capability
information of an access network device; and
selecting, by the SMF network element, a user
plane function UPF network element for a ter-
minal device based on the transmission capa-
bility information of the access network device,
wherein the access network device is an access
network device that serves the terminal device.

2. The method according to claim 1, wherein the ob-
taining, by an SMF network element, transmission
capability information of an access network device
comprises:
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receiving, by the SMF network element, the
transmission capability information of the ac-
cess network device from an access and mobil-
ity management function AMF network element;
or
receiving, by the SMF network element, the
transmission capability information of the ac-
cess network device from the terminal device.

3. The method according to claim 2, wherein the re-
ceiving, by the SMF network element, the transmis-
sion capability information of the access network de-
vice from an access and mobility management func-
tion AMF network element comprises:

receiving, by the SMF network element, a packet
data unit PDU session management message
from the AMF network element, wherein the
PDU session management message carries the
transmission capability information of the ac-
cess network device; or
receiving, by the SMF network element, an N11
message from the AMF network element,
wherein the N11 message carries the transmis-
sion capability information of the access network
device.

4. The method according to claim 2, wherein the re-
ceiving, by the SMF network element, the transmis-
sion capability information of the access network de-
vice from the terminal device comprises:
receiving, by the SMF network element, a non-ac-
cess stratum NAS message from the terminal de-
vice, wherein the NAS message carries the trans-
mission capability information of the access network
device.

5. The method according to any one of claims 1 to 4,
wherein the selecting, by the SMF network element,
a user plane function UPF network element for a
terminal device based on the transmission capability
information of the access network device comprises:
selecting, by the SMF, the UPF network element for
the terminal device based on a local policy and the
transmission capability information of the access
network device.

6. The method according to any one of claims 1 to 4,
wherein the selecting, by the SMF network element,
a user plane function UPF network element for a
terminal device based on the transmission capability
information of the access network device comprises:

sending, by the SMF network element, the trans-
mission capability information of the access net-
work device to a policy control function PCF net-
work element, wherein the transmission capa-
bility information of the access network device

is used by the PCF network element to deter-
mine a target transmission capability;
receiving, by the SMF network element, first in-
dication information from the PCF network ele-
ment, wherein the first indication information is
used to indicate the target transmission capa-
bility; and
selecting, by the SMF network element, the UPF
network element for the terminal device based
on the target transmission capability.

7. The method according to claim 6, wherein the se-
lecting, by the SMF network element, the UPF net-
work element for the terminal device based on the
target transmission capability comprises:

obtaining, by the SMF network element, trans-
mission capability information of at least one
UPF network element; and
selecting, by the SMF network element for the
terminal device based on the transmission ca-
pability information of the at least one UPF net-
work element, the UPF network element that
supports the target transmission capability.

8. The method according to any one of claims 1 to 7,
wherein the method further comprises:

sending, by the SMF network element, second
indication information to the access network de-
vice based on the transmission capability infor-
mation of the access network device, wherein
the second indication information is used to in-
dicate the access network device to send an ac-
cess control message to the terminal device; or
receiving, by the SMF network element, access
control policy information from the PCF network
element, and sending second indication infor-
mation to the access network device based on
the access control policy information, wherein
the second indication information is used to in-
dicate the access network device to send an ac-
cess control message to the terminal device.

9. A network node selection method, comprising:

obtaining, by an access and mobility manage-
ment function AMF network element, transmis-
sion capability information of an access network
device; and
sending, by the AMF network element, the trans-
mission capability information to a session man-
agement function SMF network element.

10. The method according to claim 9, wherein the meth-
od further comprises:
selecting, by the AMF network element, the SMF net-
work element based on the transmission capability

41 42 



EP 3 913 975 A1

23

5

10

15

20

25

30

35

40

45

50

55

information of the access network device.

11. The method according to claim 10, wherein the se-
lecting, by the AMF network element, the SMF net-
work element based on the transmission capability
information of the access network device comprises:

sending, by the AMF network element, the trans-
mission capability information of the access net-
work device to a network repository function
NRF network element, wherein the transmission
capability information of the access network de-
vice is used by the NRF network element to de-
termine at least one target SMF network ele-
ment;
receiving, by the AMF network element, third in-
dication information from the NRF network ele-
ment, wherein the third indication information is
used to indicate the at least one target SMF net-
work element; and
determining, by the AMF network element, the
SMF network element in the at least one target
SMF network element.

12. The method according to any one of claims 9 to 11,
wherein
the sending, by the AMF network element, the trans-
mission capability information to a session manage-
ment function SMF network element comprises:
sending, by the AMF network element, a PDU ses-
sion management message to the SMF network el-
ement, wherein the PDU session management mes-
sage carries a PDU session establishment request
and the transmission capability information of the ac-
cess network device, the PDU session establish-
ment request is used to request to establish a PDU
session for a terminal device, and the access net-
work device is an access network device that serves
the terminal device.

13. The method according to any one of claims 9 to 12,
wherein the obtaining, by an AMF network element,
transmission capability information of an access net-
work device comprises:

receiving, by the AMF network element, the
transmission capability information of the ac-
cess network device from the access network
device; or
receiving, by the AMF network element, an iden-
tifier of the access network device from the ac-
cess network device, and obtaining the trans-
mission capability information of the access net-
work device based on the identifier of the access
network device; or
obtaining, by the AMF network element, trans-
port layer association information of the access
network device, and obtaining the transmission

capability information of the access network de-
vice based on the transport layer association in-
formation; or
obtaining, by the AMF network element, location
information of the terminal device, and obtaining
the transmission capability information of the ac-
cess network device based on the location in-
formation, wherein the access network device
is an access network device that serves the ter-
minal device.

14. The method according to any one of claims 9 to 12,
wherein the obtaining, by an AMF network element,
transmission capability information of an access net-
work device comprises:
when the access network device satisfies a preset
condition, obtaining, by the AMF network element,
the transmission capability information of the access
network device.

15. A network node selection method, comprising:

receiving, by a terminal device, transmission ca-
pability information of an access network device;
and
sending, by the terminal device, the transmis-
sion capability information to a session manage-
ment function SMF network element.

16. The method according to claim 15, wherein the re-
ceiving, by a terminal device, transmission capability
information of an access network device comprises:
receiving, by the terminal device, the transmission
capability information from the access network de-
vice or an access and mobility management function
AMF network element.

17. The method according to claim 15 or 16, wherein the
sending, by the terminal device, the transmission ca-
pability information to a session management func-
tion SMF network element comprises:
sending, by the terminal device, a non-access stra-
tum NAS message to the SMF network element,
wherein the NAS message carries the transmission
capability information.

18. A network node selection apparatus, comprising:
a processing unit, configured to: obtain transmission
capability information of an access network device;
and select a user plane function UPF network ele-
ment for a terminal device based on the transmission
capability information of the access network device,
wherein the access network device is an access net-
work device that serves the terminal device.

19. The apparatus according to claim 18, wherein the
apparatus further comprises a receiving unit, where-
in
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the processing unit is configured to control the
receiving unit to receive the transmission capa-
bility information of the access network device
from an access and mobility management func-
tion AMF network element; or
the processing unit is configured to control the
receiving unit to receive the transmission capa-
bility information of the access network device
from the terminal device.

20. The apparatus according to claim 19, wherein when
the transmission capability information of the access
network device is from the AMF network element,

the receiving unit is configured to receive a pack-
et data unit PDU session management message
from the AMF network element, wherein the
PDU session management message carries the
transmission capability information of the ac-
cess network device; or
the receiving unit is configured to receive an N11
message from the AMF network element,
wherein the N11 message carries the transmis-
sion capability information of the access network
device.

21. The apparatus according to claim 19, wherein when
the transmission capability information of the access
network device is from the terminal device, the re-
ceiving unit is configured to receive a non-access
stratum NAS message from the terminal device,
wherein the NAS message carries the transmission
capability information of the access network device.

22. The apparatus according to any one of claims 18 to
21, wherein
the processing unit is configured to select the UPF
network element for the terminal device based on a
local policy and the transmission capability informa-
tion of the access network device.

23. The apparatus according to any one of claims 18 to
21, wherein the apparatus further comprises:

a sending unit, configured to send the transmis-
sion capability information of the access network
device to a policy control function PCF network
element, wherein the transmission capability in-
formation of the access network device is used
by the PCF network element to determine a tar-
get transmission capability, wherein
the receiving unit is configured to receive first
indication information from the PCF network el-
ement, wherein the first indication information is
used to indicate the target transmission capa-
bility; and
the processing unit is configured to select the
UPF network element for the terminal device

based on the target transmission capability.

24. The apparatus according to claim 23, wherein
the processing unit is configured to: obtain transmis-
sion capability information of at least one UPF net-
work element; and select, for the terminal device
based on the transmission capability information of
the at least one UPF network element, the UPF net-
work element that supports the target transmission
capability.

25. The apparatus according to any one of claims 18 to
24, wherein the apparatus further comprises a send-
ing unit, wherein

the sending unit is configured to send second
indication information to the access network de-
vice based on the transmission capability infor-
mation of the access network device, wherein
the second indication information is used to in-
dicate the access network device to send an ac-
cess control message to the terminal device; or
the receiving unit is configured to receive access
control policy information from the PCF network
element, and send second indication informa-
tion to the access network device based on the
access control policy information, wherein the
second indication information is used to indicate
the access network device to send an access
control message to the terminal device.

26. A network node selection apparatus, comprising:

a processing unit, configured to obtain transmis-
sion capability information of an access network
device, wherein the transmission capability in-
formation comprises at least one transmission
capability; and
a sending unit, configured to send the transmis-
sion capability information to a session manage-
ment function SMF network element.

27. The apparatus according to claim 26, wherein
the processing unit is further configured to select the
SMF network element based on the transmission ca-
pability information of the access network device.

28. The apparatus according to claim 27, wherein the
apparatus further comprises a receiving unit, where-
in

the sending unit is configured to send the trans-
mission capability information of the access net-
work device to a network repository function
NRF network element, wherein the transmission
capability information of the access network de-
vice is used by the NRF network element to de-
termine at least one target SMF network ele-
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ment;
the receiving unit is configured to receive third
indication information from the NRF network el-
ement, wherein the third indication information
is used to indicate the at least one target SMF
network element; and
the processing unit is configured to determine
the SMF network element in the at least one
target SMF network element.

29. The apparatus according to any one of claims 26 to
28, wherein
the sending unit is configured to send a PDU session
management message to the SMF network element,
wherein the PDU session management message
carries a PDU session establishment request and
the transmission capability information of the access
network device, the PDU session establishment re-
quest is used to request to establish a PDU session
for a terminal device, and the access network device
is an access network device that serves the terminal
device.

30. The apparatus according to any one of claims 26 to
29, wherein the apparatus further comprises the re-
ceiving unit, wherein

the receiving unit is configured to receive the
transmission capability information of the ac-
cess network device;
or
the receiving unit is configured to receive an
identifier of the access network device from the
access network device, and the processing unit
is configured to obtain the transmission capabil-
ity information of the access network device
based on the identifier of the access network
device; or
the processing unit is configured to: obtain trans-
port layer association information of the access
network device, and obtain the transmission ca-
pability information of the access network device
based on the transport layer association infor-
mation; or
the processing unit is configured to: obtain loca-
tion information of the terminal device, and ob-
tain the transmission capability information of
the access network device based on the location
information, wherein the access network device
is an access network device that serves the ter-
minal device.

31. The apparatus according to any one of claims 26 to
29, wherein
the processing unit is configured to: when the access
network device satisfies a preset condition, obtain
the transmission capability information of the access
network device.

32. A network node selection apparatus, comprising:

a receiving unit, configured to receive transmis-
sion capability information of an access network
device; and
a sending unit, configured to send the transmis-
sion capability information to a session manage-
ment function SMF network element.

33. The apparatus according to claim 32, wherein
the receiving unit is configured to receive the trans-
mission capability information from the access net-
work device or an access and mobility management
function AMF network element.

34. The apparatus according to claim 32 or 33, wherein
the sending unit is configured to send a non-access
stratum NAS message to the SMF network element,
wherein the NAS message carries the transmission
capability information.

35. A computer-readable storage medium, configured
to store a computer program or instructions, wherein
when the computer program runs or the instructions
are run on an electronic device, the electronic device
is enabled to perform the method according to any
one of claims 1 to 8, or the method according to any
one of claims 9 to 14, or the method according to
any one of claims 15 to 17.

36. A computer program product, wherein when the
computer program product runs on an electronic de-
vice, the electronic device is enabled to perform the
method according to any one of claims 1 to 8, or the
method according to any one of claims 9 to 14, or
the method according to any one of claims 15 to 17.
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