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(57) Abrégé/Abstract:

Embodiments of the present invention relate to the field of communications technologies, and provide a session management
method and system, and a terminal, so as to resolve a prior-art problem of how to relocate a UPF entity when a session is in an
inactive state. The method includes: when user equipment UE has a first protocol data unit PDU session, sending, by the UE, a
service request message to an access and mobility management function AMF entity; receiving, by the UE, a first message sent by
the AMF entity; and determining, by the UE based on the first message, to re-establish or modify the first PDU session. In the
embodiments of the present invention, the UE sends the service request message to the AMF entity, and then the AMF entity
sends, to the UE, the first message used to determine to re-establish or modify the first PDU session. In this way, the first PDU
session needs to be re-established before data needs to be transmitted or received, so as to ensure that data that needs to be
transmitted or received subsequently is not lost.
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ABSTRACT

Embodiments of the present invention relate to the field of communications technologies,
and provide a session management method and system, and a terminal, so as to resolve a
prior-art problem of how to relocate a UPF entity when a session is in an inactive state. The
method includes: when user equipment UE has a first protocol data unit PDU session, sending,
by the UE, a service request message to an access and mobility management function AMF
entity; receiving, by the UE, a first message sent by the AMF entity; and determining, by the
UE based on the first message, to re-establish or modify the first PDU session. In the
embodiments of the present invention, the UE sends the service request message to the AMF
entity, and then the AMF entity sends, to the UE, the first message used to determine to
re-establish or modify the first PDU session. In this way, the first PDU session needs to be
re-established before data needs to be transmitted or received, so as to ensure that data that

needs to be transmitted or received subsequently is not lost.

CA 3047037 2019-06-21



10

15

20

25

X

85344007

SESSION MANAGEMENT METHOD AND SYSTEM, AND
TERMINAL

TECHNICAL FIELD

[0001] Embodiments of the present invention relate to the field of communications

technologies, and in particular, to a session management method and system, and a terminal.

BACKGROUND

[0002] In the 5th-generation mobile communication technology (5-Generation, 5G), a
PDU session (session) used to provide a protocol data unit (Protocol Data Unit, PDU)
connection service exists between user equipment (User Equipment, UE) and a data network
(Date Network, DN). Session and service continuity modes that are usually used for the PDU
session are a session and service continuity mode (Session and Service Continuity mode, SSC
mode) 1 and an SSC mode 2.

[0003] As shown in FIG. 1, FIG. 1 shows a procedure for establishing a session of an SSC
mode 1. To be specific, UE sends a first message used to instruct to establish a session; after
selecting a session management function (Session Management Function, SMF) entity based
on the first message, an access and mobility management function (Authentication and
Mobility Management Function, AMF) entity sends the first message to the selected SMF
entity; and then, when the SMF entity receives the first message sent by the UE, the SMF
entity selects a new user plane function (User Plan Function, UPF) entity, to establish a first
PDU session between the user equipment and the SMF entity.

[0004] In a conventional technical solution, as shown in FIG 2, FIG. 2 is a schematic
flowchart of UPF entity relocation when a session of an SSC mode 1 is in an active state. In
FIG. 2, an SMF entity determines that there is a need to change again a UPF entity with which
UE establishes a session. In this case, the SMF entity sends a second message to the UE by
using an AMF entity. The second message is used to instruct the UE to re-establish a PDU

1
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session that has a same data network (Data Network, DN) as the session. Then, the SMF
entity releases a first PDU session, and when receiving a request that is sent by the UE and
that is used to establish a second session, the SMF entity establishes a second session with the
user equipment by using a first UPF entity.

[0005] However, the conventional technical solution is applicable to only a procedure in
which when a session mode 1is in an active state, an SMF entity dctermines that there is a need
to change again a UPF entity with which UE establishes a session. If the session is in an
inactive state (for example, the UE is in an idle state, or the UE is in a connected state but the
session is in an inactive state), a procedure of how to change again a UPF entity with which

the UE establishes a session is not clear.

SUMMARY

[0006] This application provides a session management method and system, and a
terminal, so as to resolve a prior-art problem of how to relocate a UPF entity when a session is
in an inactive state.

[0007] To achieve the foregoing objective, this application uses the following technical
solutions.

[0008] According to a first aspect, an embodiment of the present invention provides a
session management method, where user equipment UE has a first protocol data unit PDU
session, and the method provided in this embodiment of the present invention includes:
sending, by the UE, a service request message to an access and mobility management function
AMF entity; receiving, by the UE, a first message sent by the AMF entity; and re-establishing
or modifying, by the UE, the first PDU session based on the first message.

[0009] In the session management method provided in this embodiment of the present
invention, the UE sends the service request message to the AMF entity, and then the AMF
entity sends, to the UE, the first message used to determine to re-establish the first PDU
session. In this case, when it is determined that the first PDU session needs to be activated or
that the UE moves out of an area corresponding to the first PDU session, it may be ensured
that before data needs to be transmitted or received, the first PDU session is re-established in
time to generate a second PDU session, so as to ensure that data is not lost.

2

CA 3047037 2019-06-21



10

15

20

25

30

85344007

[0010] With reference to the first aspect, in a first possible implementation of the first
aspect, the first message is a service accept message, the service accept message carries an
identifier of the first PDU session and a first indication, the identifier is used to identify the
first PDU session, and the first indication is used to instruct to re-establish or modify a PDU
session. The UE directly determines, with reference to specific content of the first indication,
to re-cstablish or modify the first PDU session, so that after receiving the indication used to
instruct to re-establish the first PDU session, the UE directly sends a second message used to
re-establish the first PDU session; or after receiving the indication used by a user to instruct to
modify the first PDU session, the UE directly sends a second message used to modify the first
PDU session.

[0011] With reference to the first aspect or the first possible implementation of the first
aspect, in a second possible implementation of the first aspect, the re-establishing or
modifying, by the UE, the first PDU session based on the first message includes: if the first
indication is used to instruct the UE to re-establish the first PDU session, re-establishing, by
the UE, the first PDU session based on the identifier and the first indication.

[0012] With reference to any oné of the first aspect to the second possible implementation
of the first aspect, in a third possible implementation of the first aspect, the re-establishing or
modifying, by the UE, the first PDU session based on the first message includes: if the first
indication is used to instruct the UE to modify the first PDU session, modifying, by the UE,
the first PDU session based on the identifier and the first indication.

[0013] With reference to any one of the first aspect to the third possible implementation of
the first aspect, in a fourth possible implementation of the first aspect, the first message is a
service reject message, the service reject message carries an identifier of the first PDU session
and a cause value, the identifier is used to identify the first PDU session, and the cause value
indicates that the UE moves out of an area corresponding to a PDU session. In this way, after
receiving the first message, the AMF entity may determine, based on the cause value, that the
UE moves out of an area corresponding to the first PDU session associated with the identifier,
so as to trigger the AMF entity to perform UPF entity relocation or trigger an SMF entity to
perform UPF entity relocation.

[0014] With reference to any one of the first aspect to the fourth possible implementation

of the first aspect, in a fifth possible implementation of the first aspect, the re-establishing, by
3
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the UE, the first PDU session based on the first message includes: determining, by the UE
based on the identifier and the cause value, to re-establish or modify the first PDU session.
[0015] With reference to any one of the first aspect to the fifth possible implementation of
the first aspect, in a sixth possible implementation of the first aspect, after the re-establishing
or modifying, by the UE, the first PDU session based on the first message, the method further
includes: sending, by the UE to the AMF entity, a second message used to request to
re-establish or modify the first PDU session. After determining to re-establish or modify the
first PDU session, the UE triggers the second message used to re-establish or modify the first
PDU session, so as to ensure that the second PDU session is in an active state before data is
sent.

[0016] According to a second aspect, an embodiment of the present invention provides a
session management method, where user equipment UE has a first protocol data unit PDU
session, and the method provided in this embodiment of the present invention includes:
receiving, by an SMF entity, a first message that is sent by an access and mobility
management function AMF entity and that is used to instruct the SMF entity to determine
whether the UE moves out of an area corresponding to the first PDU session; determining, by
the SMF entity based on the first message, that the UE moves out of a service area of a user
plane function UPF entity corresponding to the first PDU session; and sending, by the SMF
entity, a first parameter to the UE by using the AMF entity, where the first parameter is used
to instruct the UE to re-establish or modify the first PDU session.

[0017] With reference to the second aspect, in a first possible implementation of the
second aspect, the first parameter includes an identifier of the first PDU session and a first
indication, the identifier is used to identify the first PDU session, and the first indication is
used to instruct the UE to send a request used to re-establish or modify the first PDU session
associated with the identifier.

[0018] With reference to the second aspect or the first possible implementation of the
second aspect, in a second possible implementation of the second aspect, before the receiving,
by an SMF entity, a first message sent by an access and mobility management function AMF
entity, the method provided in this embodiment of the present invention further includes:
sending, by the SMF entity to the AMF entity, the area corresponding to the first PDU session;

or sending, by the SMF entity to the AMF entity, an identifier of the user plane function UPF
4
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entity corresponding to the first PDU session, where the identifier of the UPF entity is used by
the AMF entity to determine the area corresponding to the first PDU session.

[0019] With reference to any one of the second aspect to the second possible
implementation of the second aspect, in a third possible implementation of the second aspect,
the first message carries location information of the UE, or the first message carries a second
indication used to indicate that the UE moves out of the area corresponding to the first PDU
session.

[0020] With reference to any one of the second aspect to the third possible implementation
of the second aspect, in a fourth possible implementation of the second aspect, when the SMF
entity determines, based on the first message, that a location of the UE is outside the area
corresponding to the first PDU session, the sending, by the SMF entity, a first parameter to the
UE by using the AMF entity further includes: determining, by the SMF entity, a session
continuity mode of the first PDU session; and when the SMF entity determines that the
session continuity mode of the first PDU session is a first session mode or a second session
mode, sending, by the SMF entity, the first parameter to the UE by using the AMF entity.
[0021] According to a third aspect, an embodiment of the present invention provides a
session management method, where user equipment UE has a first protocol data unit PDU
session, and the method provided in this embodiment of the present invention includes: after
an access and mobility management function AMF entity determines that a service request
message sent by the UE is received, sending, by the AMF entity to an SMF entity, a first
message that is used by the SMF entity to determine whether a location of the UE is outside
an area corresponding to the first PDU session; receiving, by the AMF entity, a first parameter
that is sent by the SMF entity and that is used to instruct the UE to send a request used to
re-establish or modify the first PDU session; and sending, by the AMF entity, the first
paramcter to the UE.

10022] With reference to the third aspect, in a first possible implementation of the third
aspect, the first parameter includes an identifier of the first PDU session and a first indication,
the identifier is used to identify the first PDU session, and the first indication is used to
instruct the UE to send a request used to re-establish the first PDU session associated with the

identifier.
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[0023] With reference to the third aspect or the first possible implementation of the third
aspect, in a second possible implementation of the third aspect, after the access and mobility
management function AMF entity determines that the service request message sent by the UE
is received and before the AMF entity obtains location information of the UE, the method
provided in this embodiment of the present invention further includes: receiving, by the AMF
entity, the area that is corresponding to the first PDU session and that is sent by the SMF
entity; or receiving, by the AMF entity, an identifier that is of a UPF entity corresponding to
the first PDU session and that is sent by the SMF entity, where the identifier of the UPF entity
is used by the AMF entity to determine the area corresponding to the first PDU session.

[0024] With reference to any one of the third aspect to the second possible implementation
of the third aspect, in a third possible implementation of the third aspect, the first message
carries the location information of the UE or a second indication used to indicate that the
location of the UE is outside the area corresponding to the first PDU session.

[0025] According to a fourth aspect, an embodiment of the present invention provides a
session management method, including: in a process in which user equipment UE establishes
a first protocol data unit PDU session with a session management function SMF entity,
receiving, by the UE, a first message that is sent by the SMF entity and that includes an area
corresponding to the first PDU session; and when the UE determines, based on the area
corresponding to the first PDU session, that the UE meets a first condition, sending, by the UE
to a target entity, a second message used to indicate that the UE moves out of the area
corresponding to the first PDU session, where the first condition includes that the UE moves
out of the area corresponding to the first PDU session.

[0026] In the session management method provided in this application, in the process in
which the UE establishes the first PDU session with the SMF entity, the SMF entity provides,
for the UE, the area corresponding to the first PDU session. In this way, when the UE is in an
idle state, once the UE is outside the area corresponding to the first PDU session, the UE
triggers a PDU session modification request message to update the area corresponding to the
first PDU session. In this process, the SMF entity performs UPF relocation. Therefore, it may
be ensured that UPF entity relocation is performed before data is transmitted, so as to ensure

that data is not lost.
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[0027] With reference to the fourth aspect, in a first possible implementation of the fourth
aspect, the first message further includes a first indication, and the first indication is used to
instruct the UE to send the second message to the target entity after the UE determines that the
UE moves out of the area corresponding to the first PDU session, and when a status of the UE
is switched from an idle state to a connected state or when the UE has uplink data arriving in
the first PDU session; and the first condition further includes that the status of the UE is
switched from the idle state to the connected state.

[0028] With reference to the fourth aspect or the first possible implementation of the
fourth aspect, in a second possible implementation of the fourth aspect, the method provided
in this embodiment of the present invention further includes: when determining that the UE
moves out of the area corresponding to the first PDU session, marking, by the UE, the first
PDU session with a to-be-updated state. In this way, the UE may directly send the second
message to the target entity when determining that the UE is switched from the idle state to
the connected state or when the UE has the uplink data arriving in the first PDU session.
[0029] With reference to any one of the fourth aspect to the second possible
implementation of the fourth aspect, in a third possible implementation of the fourth aspect, if
the target entity is the session management function SMF entity, the second message is a PDU
session modification request message that is sent by the UE to the SMF entity and that carries
at least one of location information of the UE and a second indication, where the second
indication is used to indicate that the UE moves out of the area corresponding to the first PDU
session.

[0030] With reference to any one of the fourth aspect to the third possible implementation
of the fourth aspect, in a fourth possible implementation of the fourth aspect, the target entity
is an access and mobility management function AMF entity, and the second message is a
service request message sent by the UE to the AMF entity, where the service request message
carries a first indication, and the first indication is used to indicate that the UE moves out of
the area corresponding to the first PDU session.

[0031] With reference to any one of the fourth aspect to the fourth possible
implementation of the fourth aspect, in a fifth possible implementation of the fourth aspect,

the second message is a registration request message sent by the UE to the AMF entity, the
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registration request message carries a first cause value, and the first cause value is used to
indicate that the UE moves out of the area corresponding to the first PDU session.

[0032] With reference to any one of the fourth aspect to the fifth possible implementation
of the fourth aspect, in a sixth possible implementation of the fourth aspect, after the UE
determines that the UE moves out of the area corresponding to the first PDU session, and
sends the second message to the target entity, the method provided in this embodiment of the
present invention further includes: receiving, by the UE, a third message that is sent by the
target entity and that includes a first area, where the first area is an updated area of the first
PDU session; and updating, by the UE based on the third message to the first area, the area
corresponding to the first PDU session.

[0033] With reference to any one of the fourth aspect to the sixth possible implementation
of the fourth aspect, in a seventh possible implementation of the fourth aspect, the third
message further includes a first IP address, and the first IP address is an updated IP address of
the first PDU session; and the method further includes: updating, by the UE to the first IP
address, an IP address corresponding to the first PDU session.

[0034] With reference to any one of the fourth aspect to the seventh possible
implementation of the fourth aspect, in an eighth possible implementation of the fourth aspect,
when the target entity is the SMF entity, the third message is a PDU session modification
accept message sent by the AMF entity to the UE; or when the target entity is the AMF entity,
the third message is a service accept message sent by the AMF entity to the UE; or when the
target entity is the AMF entity, the third message is a registration accept message sent by the
AMTF entity to the UE.

[0035] According to a fifth aspect, an embodiment of the present invention provides a
session management method, including: in a process in which user equipment UE establishes
a first protocol data unit PDU session with a session management function SMF entity,
sending, by the SMF entity to the UE, a first message that includes an area corresponding to
the first PDU session; receiving, by the SMF entity, a second message that is sent by the UE
and that is used to indicate that the UE moves out of the area corresponding to the first PDU

- session; and updating, by the SMF entity based on the second message, the area

corresponding to the first PDU session, or reselecting a second UPF entity based on the

second message to establish a second PDU session.

8
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[0036] With reference to the fifth aspect, in a first possible implementation of the fifth
aspect, the method further includes: sending, by the SMF entity, a third message to the UE,
where the third message carries a first area, and the first area is an updated area of the first
PDU session.

[0037] With reference to the fifth aspect or the first possible implementation of the fifth
aspect, in a second possible implementation of the fifth aspect, the third message further
carries a first IP address, and the first IP address is an updated IP address of the first PDU
session.

[0038] With reference to any one of the fifth aspect to the second possible implementation
of the fifth aspect, in a third possible implementation of the fifth aspect, the first message
carries a first indication that is used to instruct the UE to send the second message to the SMF
entity when the UE determines that the UE moves out of the area corresponding to the first
PDU session.

[0039] With reference to any one of the fifth aspect to the third possible implementation
of the fifth aspect, in a fourth possible implementation of the fifth aspect, the first indication is
further used to instruct the UE to send the second message to the SMF entity when a status of
the UE is switched from an idle state to a connected state or when the UE has uplink data
arriving in the first PDU session.

[0040] With reference to any one of the fifth aspect to the fourth possible implementation
of the fifth aspect, in a fifth possible implementation of the fifth aspect, the second message
carries location information of the UE, and the updating, by the SMF entity based on the
second message, the area corresponding to the first PDU session, or reselecting a second UPF
entity based on the second message to establish a second PDU session includes: if a session
and service continuity mode of the first PDU session is a first session mode or a second
session mode, when determining that the UE moves out of the area corresponding to the first
PDU session and that the UE is inside a service arca of a user plane function UPF entity
corresponding to the first PDU session, updating, by the SMF entity, the area corresponding to
the first PDU session; or reselecting, by the SMF entity, a second UPF entity when
determining that the UE moves out of the area corresponding to the first PDU session and that

the UE moves out of a service area of a UPF entity corresponding to the first PDU session.
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[0041] According to a sixth aspect, an embodiment of the present invention provides user
equipment, where the user equipment UE has a first protocol data unit PDU session, and the
UE includes: a sending unit, configured to send a service request message to an access and
mobility management function AMF entity; a receiving unit, configured to receive a first
message sent by the AMF entity; and a determining unit, configured to determine, by the UE
based on the first message, to re-establish or modify the first PDU session.

[0042] With reference to the sixth aspect, in a first possible implementation of the sixth
aspect, the first message is a service accept message, the service accept message carries an
identifier of the first PDU session and a first indication, the identifier is used to identify the
first PDU session, and the first indication is used to instruct to re-establish or modify the first
PDU session associated with the identifier.

[0043] With reference to the sixth aspect or the first possible implementation of the sixth
aspect, in a second possible implementation of the sixth aspect, the determining unit is
configured to: if the first indication is used to instruct the UE to modify the first PDU session
associated with the identifier, determine, by the UE based on the identifier and the first
indication, to modify the first PDU session; or if the first indication is used to instruct the UE
to re-establish the first PDU session associated with the identifier, determine, based on the
identifier and the first indication, to re-establish the first PDU session.

[0044] With reference to any one of the sixth aspect to the second possible
implementation of the sixth aspect, in a third possible implementation of the sixth aspect, the
first message is a service accept message, the service accept message carries an identifier of
the first PDU session, the identifier is used to instruct to re-establish or modify the first PDU
session associated with the identifier, and the determining unit includes: determining, based
on the identifier, to re-establish or modify the first PDU session.

[0045] With reference to any one of the sixth aspect to the third possible implementation
of the sixth aspect, in a fourth possible implementation of the sixth aspect, the first message is
a service reject message, the service reject message carries an identifier of the first PDU
session and a cause value, the identifier is used to identify the first PDU session, and the cause
value indicates that the UE moves out of an area corresponding to the first PDU session

associated with the identifier.

10

CA 3047037 2019-06-21



10

15

20

25

30

85344007

[0046] With reference to any one of the sixth aspect to the fourth possible implementation
of the sixth aspect, in a fifth possible implementation of the sixth aspect, the determining unit
is further configured to determine, by the UE based on the identifier and the cause value, to
re-establish or modify the first PDU session associated with the identifier.

[0047] With reference to any one of the first aspect to the sixth possible implementation of
the first aspect, in a scventh possible implementation of the first aspect, the sending unit is
further configured to send, by the UE to the AMF entity, a second message used to request to
re-establish or modify the first PDU session.

[0048] According to a seventh aspect, an embodiment of the present invention provides an
SMF entity, where user equipment UE has a first protocol data unit PDU session, and the
SMF entity includes: a receiving unit, configured to receive a first message that is sent by an
access and mobility management function AMF entity and that is used to instruct the SMF
entity to determine whether the UE moves out of an area corresponding to the first PDU
session; and a sending unit, configured to: when determining, based on the first message, that
the UE moves out of a service area of a UPF entity corresponding to the first PDU session,
send, by the SMF entity to the UE by using the AMF entity, a first parameter that is used to
instruct the UE to send a request used to re-establish or modify the first PDU session.

[0049] With reference to the seventh aspect, in a first possible implementation of the
seventh aspect, the first parameter includes an identifier of the first PDU session and a first
indication, the identifier is used to identify the first PDU session, and the first indication is
used to instruct the UE to send a request used to re-establish or modify the first PDU session
associated with the identifier. '

[0050] With reference to the seventh aspect or the first possible implementation of the
seventh aspect, in a second possible implementation of the seventh aspect, the sending unit is
further configured to send, to the AMEF entity, the arca corresponding to the first PDU session;
or the sending unit is further configured to send, to the AMF entity, an identifier of the user
plane function UPF entity corresponding to the first PDU session, where the identifier of the
UPF entity is used by the AMF entity to determine the area corresponding to the first PDU
session.

[0051] With reference to any one of the seventh aspect to the second possible

implementation of the seventh aspect, in a third possible implementation of the seventh aspect,
11
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the first message carries location information of the UE, or the first message carries a second
indication used to indicate that the UE moves out of the area corresponding to the first PDU
session.

[0052] With reference to any one of the seventh aspect to the third possible
implementation of the seventh aspect, in a fourth possible implementation of the seventh
aspect, the SMF entity further includes: a determining unit, configured to determine a session
continuity mode of the first PDU session, where the sending unit is specifically configured to:
when the SMF entity determines that the session continuity mode of the first PDU session is a
first session mode or a second session mode, send, by the SMF entity, the first parameter to
the UE by using the AMF entity.

[0053] According to an eighth aspect, an embodiment of the present invention provides an
access and mobility management function AMF entity, where user equipment UE has a first
protocol data unit PDU session, and the AMF entity provided in this embodiment of the
present invention includes: a sending unit, configured to: when determining that a service
request message sent by the UE is received, send, to an SMF entity, a first message that is
used by the SMF entity to determine whether a location of the UE is outside an area
corresponding to the first PDU session; and a receiving unit, configured to receive a first
parameter that is sent by the SMF entity and that is used to instruct the UE to send a request
used to re-establish or modify the first PDU session, where the sending unit is configured to
send the first parameter to the UE.

[0054] With reference to the eighth aspect, in a first possible implementation of the eighth
aspect, the first parameter includes an identifier of the first PDU session and a first indication,
the identifier is used to identify the first PDU session, and the first indication is used to
instruct the UE to send a request used to re-establish the first PDU session associated with the
identifier.

[0055] With reference to the eighth aspect or the first possible implementation of the
eighth aspect, in a second possible implementation of the eighth aspect, the access and
mobility management function AMF entity further includes: a receiving unit, configured to
receive the area that is corresponding to the first PDU session and that is sent by the SMF
entity; or a receiving unit, configured to receive an identifier that is of a UPF entity

corresponding to the first PDU session and that is sent by the SMF entity, where the identifier
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of the UPF entity is used by the AMF entity to determine the area corresponding to the first
PDU session.

[0056] With reference to any one of the eighth aspect to the second possible
implementation of the eighth aspect, in a third possible implementation of the eighth aspect,
the first message carries location information of the UE or a second indication used to indicate
that the location of the UE is outside the area corresponding to the first PDU session.

[0057]  According to a ninth aspect, an embodiment of the present invention provides user
equipment, including: a receiving unit, configured to: in a process in which the user
equipment UE establishes a first protocol data unit PDU session with a session management
function SMF entity, receive a first message that is sent by the SMF entity and that includes
an area corresponding to the first PDU session; and a sending unit, configured to: when
determining, based on the area corresponding to the first PDU session, that the UE meets a
first condition, send, to a target entity, a second message used to indicate that the UE moves
out of the area corresponding to the first PDU session, where the first condition includes that
the UE moves out of the area corresponding to the first PDU session.

[0058] With reference to the ninth aspect, in a first possible implementation of the ninth
aspect, the first message further includes a first indication, and the first indication is used to
instruct the UE to send the second message to the target entity after the UE determines that the
UE moves out of the area corresponding to the first PDU session, and when a status of the UE
is switched from an idle state to a connected state or when the UE has uplink data arriving in
the first PDU session; and the first condition further includes that the status of the UE is
switched from the idle state to the connected state.

[0059] With reference to the ninth aspect or the first possible implementation of the ninth
aspect, in a second possible implementation of the ninth aspect, the UE provided in this
embodiment of the present invention further includes: a marking unit, configured to mark the
first PDU session with a to-be-updated state when determining that the UE moves out of the
area corresponding to the first PDU session.

[0060] With reference to any one of the ninth aspect to the second possible
implementation of the ninth aspect, in a third possible implementation of the ninth aspect, if
the target entity is the session management function SMF entity, the second message is a PDU

session modification request message that is sent by the UE to the SMF entity and that carries

13

CA 3047037 2019-06-21



10

15

20

25

30

85344007

at least one of location information of the UE and a second indication, where the second
indication is used to indicate that the UE moves out of the area corresponding to the first PDU
session.

[0061] With reference to any one of the ninth aspect to the third possible implementation
of the ninth aspect, in a fourth possible implementation of the ninth aspect, the target entity is
an access and mobility management function AMF entity, and the second message is a service
request message sent by the UE to the AMF entity, where the service request message carries
a first indication used to indicate that the UE moves out of the area corresponding to the first
PDU session.

[0062] With reference to any one of the ninth aspect to the fourth possible implementation
of the ninth aspect, in a fifth possible implementation of the ninth aspect, the second message
is a registration request message sent by the UE to the AMF entity, and the registration request
message carries a first cause value used to indicate that the UE moves out of the area
corresponding to the first PDU session.

[0063] With reference to any one of the ninth aspect to the fifth possible implementation
of the ninth aspect, in a sixth possible implementation of the ninth aspect, the UE provided in
this embodiment of the present invention further includes: a receiving unit, configured to
receive a third message that is sent by the target entity and that includes a first area, where the
first area is an updated area of the first PDU session; and the UE provided in this embodiment
of the present invention further includes: an updating unit, configured to update, based on the
third message to the first area, the area corresponding to the first PDU session. '

[0064] With reference to any one of the ninth aspect to the sixth possible implementation
of the ninth aspect, in a seventh possible implementation of the ninth aspect, the third message
further includes a first IP address, the first [P address is an updated IP address of the first PDU
session, and the updating unit is configured to update, by the UE to the first IP address, an IP
address corresponding to the first PDU session.

[0065] With reference to any one of the ninth aspect to the seventh possible
implementation of the ninth aspect, in an eighth possible implementation of the ninth aspect,
when the target entity is the SMF entity, the third message is a PDU session modification
accept message sent by the AMF entity to the UE; or when the target entity is the AMF entity,

the third message is a service accept message sent by the AMF entity to the UE; or when the
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target entity is the AMF entity, the third message is a registration accept message sent by the
AMF entity to the UE.

[0066] According to a tenth aspect, an embodiment of the present invention provides a
session management function SMF entity, including: a sending unit, configured to: in a
process in which user equipment UE establishes a first protocol data unit PDU session with
the session management function SMF entity, send, to the UL, a first message that includes an
area corresponding to the first PDU session; a receiving unit, configured to receive a second
message that is sent by the UE and that is used to indicate that the UE moves out of the area
corresponding to the first PDU session; and a processing unit, configured to: update, based on
the second message, the area corresponding to the first PDU session, or reselect a second UPF
entity based on the second message to establish a second PDU session.

[0067] With reference to the tenth aspect, in a first possible implementation of the tenth
aspect, the sending unit provided in this embodiment of the present invention is further
configured to send, to the UE, a third message that carries a first area, where the first area is
an updated area of the first PDU session.

[0068] With reference to the tenth aspect or the first possible implementation of the tenth
aspect, in a second possible implementation of the tenth aspect, the third message further
carries a first IP address, and the first IP address is an updated IP address of the first PDU
session.

[0069] With reference to any one of the tenth aspect to the second possible
implementation of the tenth aspect, in a third possible implementation of the tenth aspect, the
first message carries a first indication that is used to instruct the UE to send the second
message to the SMF entity when the UE determines that the UE moves out of the area
corresponding to the first PDU session.

[0070] With reference to any one of the tenth aspect to the third possible implementation
of the tenth aspect, in a fourth possible implementation of the tenth aspect, the first indication
is further used to instruct the UE to send the second message to the SMF entity when a status
of the UE is switched from an idle state to a connected state or when the UE has uplink data
arriving in the first PDU session.

[0071] With reference to any one of the tenth aspect to the fourth possible implementation

of the tenth aspect, in a fifth possible implementation of the tenth aspect, the second message
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carries location information of the UE, and the processing unit is specifically configured to: if
a session and service continuity mode of the first PDU session is a first session mode or a
second session mode, when the SMF entity determines that the UE moves out of the area
corresponding to the first PDU session and that the UE is inside a service area of a user plane
function UPF entity corresponding to the first PDU session, update the area corresponding to
the first PDU session; or reselect a second UPF entity when the SMF entity determines that
the UE moves out of the area corresponding to the first PDU session and that the UE moves
out of a service area of a UPF entity corresponding to the first PDU session.

[0072] According to an eleventh aspect, an embodiment of the present invention provides
user equipment, including a memory, a processor, a bus, and a transceiver, where the memory
stores code and data, the processor and the memory are connected by using the bus, and the
processor runs the code in the memory, so that the user equipment performs the session
management method described in any one of the first aspect to the sixth possible
implementation of the first aspect, or the session management method described in any one of
the fourth aspect to the eighth possible implementation of the fourth aspect.

[0073] According to a twelfth aspect, an embodiment of the present invention provides a
session management function SMF entity, including a memory, a processor, a bus, and a
transceiver, where the memory stores code and data, the processor and the memory are
connected by using the bus, and the processor runs the code in the memory, so that the SMF
entity performs the session management method described in any one of the second aspect to
the fourth possible implementation of the second aspect, or the session management method
described in any one of the fifth aspect to the fifth possible implementation of the fifth aspect.
[0074] According to a thirteenth aspect, an embodiment of the present invention provides
an access and mobility management function AMF entity, including a memory, a processor, a
bus, and a transceiver, where the memory stores code and data, the processor and the memory
are connected by using the bus, and the processor runs the code in the memory, so that the
AMF entity performs the session management method described in any one of the third aspect
to the fourth possible implementation of the third aspect.

[0075] According to a fourteenth aspect, an embodiment of the present invention provides
a computer readable storage medium, including an instruction, and when the computer

readable storage medium runs on an AMF entity, the AMF entity performs the session
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management method described in any one of the third aspect to the fourth possible
implementation of the third aspect; or when the computer readable storage medium runs on an
SMF entity, the SMF entity performs the session management method described in any one of
the second aspect to the fourth possible implementation of the second aspect, or the session
management method described in any one of the fifth aspect to the fifth possible
implementation of the fifth aspect; or when the computer readable storage medium runs on
user equipment, the user equipment performs the session management method described in
any one of the first aspect to the sixth possible implementation of the first aspect, or the
session management method described in any one of the fourth aspect to the eighth possible
implementation of the fourth aspect.

[0076] According to a fifteenth aspect, an embodiment of the present invention provides a
session management system, including the AMF entity described in the thirteenth aspect or
the eighth aspect, the SMF entity described in the twelfth aspect, in any one of the seventh
aspect to the fourth possible implementation of the seventh aspect, or in any one of the tenth
aspect to the fifth possible implementation of the tenth aspect, and the user equipment
described in the sixth aspect or the eleventh aspect.

[0076a]  According to another aspect, an embodiment of the present invention provides a
session management method, wherein user equipment (UE) has a first protocol data unit
(PDU) session, and the method comprises: receiving, by a session management function
(SMF) entity, a first message sent by an access and mobility management function (AMF)
entity, wherein the first message carries location information of the UE; determining, by the
SMF entity based on the first message, that the UE moves out of a service area of a user plane
function (UPF) entity corresponding to the first PDU session; and in response to determining
that the UE moves out of the service area of the first UPF entity, sending, by the SMF entity, a
first parameter to the UE, wherein the first parameter comprises an identifier of the first PDU
session and a first indication, the identifier is used to identify the first PDU session, and the
first indication is used to instruct to re-establish the first PDU session.

[0076b] According to another aspect, an embodiment of the present invention provides a
session management function (SMF) entity, comprising a memory, a processor, a bus, and a

transceiver, wherein the memory stores code and data, the processor and the memory are
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connected by using the bus, and the processor runs the code in the memory, so that the SMF

entity performs a session management method as described herein.

[0076¢] According to another aspect, an embodiment of the present invention provides a

session management system, comprising: an access and mobility management function (AMF)
entity, and a session management function (SMF) entity; wherein the AMF entity is

configured to: send a first message comprising location information of a user equipment (UE)

to the SMF entity; wherein the SMF entity is configured to: receive the first message from the

AMF entity; determine, based on the first message, that the UE moves out of a service area of
a first user plane function (UPF) entity corresponding to a protocol data unit (PDU) session

for the UE; and in response to determining that the UE moves out of the service area of the

first UPF entity, send a first parameter to the UE, wherein the first parameter comprises a

PDU session identifier of the PDU session and an indication indicating a re-establishment of

the PDU session.

BRIEF DESCRIPTION OF DRAWINGS

[0077] FIG. 1 is a first schematic flowchart of a session establishment method in the prior
art;
[0078] FIG. 2 is a second schematic flowchart of a session management method in the
prior art;

[0079] FIG. 3 is a third schematic flowchart of a session management method in the prior
art;
[0080] FIG. 4 is an architectural diagram of a system to which a session management
method is applied according to an embodiment of the present invention;

[0081] FIG. 5 is a schematic structural diagram of an AMF entity according to an
embodiment of the present invention;

[0082] FIG. 6 is a schematic structural diagram of an SMF entity according to an
embodiment of the present invention;

[0083] FIG. 7 is a schematic structural diagram of UE according to an embodiment of the

present invention;
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[0084] FIG. 8 is a first schematic flowchart of a session management method according to
an embodiment of the present invention;

[0085] FIG. 9A and FIG. 9B are a second schematic flowchart of a session management
method according to an embodiment of the present invention;

[0086] FIG. 10A and FIG. 10B are a third schematic flowchart of a session management
method according to an embodiment of the present invention;

[0087]  FIG 11A and FIG. 11B are a fourth schematic flowchart of a session management
method according to an embodiment of the present invention;

[0088] FIG. 12A, FIG. 12B, and FIG. 12C are a fourth schematic flowchart of a session
management method according to an embodiment of the present invention;

[0089] FIG. 13A, FIG. 13B, and FIG. 13C are a fifth schematic flowchart of a session
management method according to an embodiment of the present invention;

[0090] FIG. 14A, FIG. 14B, and FIG. 14C are a schematic flowchart of specific use of a
session management method according to an embodiment of the present invention;

[0091] FIG. 15A, FIG. 15B, and FIG. 15C are a schematic flowchart of specific use of
another session management method according to an embodiment of the present invention;
[0092] FIG. 16 is a first schematic structural diagram of an AMF entity according to an
embodiment of the present invention;

[0093] FIG. 17 is a second schematic structural diagram of an AMF entity according to an
embodiment of the present invention;

[0094] FIG. 18 is a first schematic structural diagram of an SMF entity according to an
embodiment of the present invention;

[0095] FIG. 19 is a second schematic structural diagram of an SMF entity according to an
embodiment of the present invention;

[0096] FIG. 20 is a first schematic structural diagram of user equipment according to an
embodiment of the present invention;

[0097] FIG. 21 is a second schematic structural diagram of user equipment according to an
embodiment of the present invention;

[0098] FIG. 22 is a third schematic structural diagram of user equipment according to an

embodiment of the present invention; and
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[0099] FIG. 23 is a third schematic structural diagram of an SMF entity according to an

embodiment of the present invention.

DESCRIPTION OF EMBODIMENTS

[0100] To facilitate clear description of the technical solutions in the embodiments of the
present invention, words such as "first" and "second", are used in the embodiments of the
present invention to distinguish between same items or similar items with basically same
functions or purposes. A person skilled in the art may understand that the words such as "first"
and "second" do not restrict a quantity and an implementation sequence.

[0101] In the embodiments of the present invention, a PDU session is a connection
between UE and a data network that is used to provide a connection service. A type of the
connection may include an IP type, an Ethernet type (Ethernet type), and a non-IP type.

[0102] An idle state or a connected state in the embodiments of the present invention is a
connection management (Connection Management) status of UE. That the UE is in an idle
state means that the connection management status of the UE is the idle state, namely,
CM-IDLE.

[0103] That the UE is in a connected state means that the connection management status
of the UE is the connected state, namely, CM-CONNECTED.

[0104] In the embodiments of the present invention, an active status of a session means
whether a user plane connection that is corresponding to the session and that is between UE
and a UPF entity exists, including whether a DRB (data radio bearer) between the UE and a
base station and an N3 connection between the base station and the UPF entity exist.

[0105] That the session is in an active state means that the user plane connection that is
corresponding to the session and that is between the UE and the UPF entity exists. To be
specific, the DRB and the N3 connection that are corresponding to the session both exist. The
UE can directly receive and send data in the session.

[0106] That the session is in an inactive state means that the user plane connection
between the UE and the UPF entity does not exist. Specifically, at least one of the data radio
bearer (data radio bearer, DRB) between the UE and the base station, and the N3 connection

between the base station and the UPF entity does not exist. The UE cannot directly receive
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and send data in the session. If in the session, there is uplink data that needs to be sent, or
when there is downlink data arriving in the session, the UE first needs to perform a service
request procedure to activate the session, and the UE can receive and send data only after the
session is switched to an active state.

[0107] It may be understood that, that a session is in an active state or an inactive state 1s
specific to an established session.

[0108] In the embodiments of the present invention, a UPF service area means that for a
PDU session, provided that a location of UE is inside the service area, a redirection (namely,
relocation) process does not need to be performed on a UPF entity corresponding to the PDU
session. The UPF service area may be a set of base stations that a UPF entity can control or to
which the UPF entity can be connected, a set of tracking areas (Tracking Area) to which these
base stations belong, or a set of cells (cell) that these base stations include.

[0109] In the embodiments of the present invention, an area corresponding to a PDU
session is a UPF service area of a UPF entity that serves the PDU session, or a particular
quantity of subsets selected by using UE as a center from a UPF service area of a UPF entity
that serves the PDU session, or a set of a service area of a UPF entity that serves the PDU
session and a service area of an adjacent UPF entity that has a same function as the UPF entity,
where the set is selected by UE as a center. It should be noted that, the UPF entity may be an
anchor UPF entity that serves the PDU session, or may be another UPF entity that serves the
PDU session.

[0110] It should be noted that a use scenario of the embodiments of the present invention
is as follows: UE has a first PDU session. When the first PDU session is in an inactive state,
and when a UPF entity corresponding to the first PDU session cannot serve the first PDU
session (for example, the UE is outside a service area of the UPF entity corresponding to the
first PDU session) as a location of the UE moves, a network or the UE triggers UPF relocation.
That the first PDU session in the scenario is in an inactive state includes the following case:
The UE is in an idle state, or the UE is in a connected state but the session is in an inactive
state.

[0111] A service continuity mode of a first PDU session in the embodiments of the
present invention may be a first session mode (also referred to as SSC1). The SSC1 means

that a network triggers releasing of the first PDU session and instructs UE to re-establish the
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first PDU session, and that a re-established first PDU session has a same DN as the first PDU
session. Certainly, the re-established first PDU session may be understood as a second PDU
session, and the second PDU session may replace the first PDU session. As shown in FIG. 2,
when determining that a UPF entity needs to be relocated, an SMF entity sends, to user
equipment by using an AMF entity, a request message (for example, a request message shown
in FIG. 2) used to instruct to re-establish a session. The SMF entity first releases a first PDU
session established with the user equipment by using a first UPF entity. Then the SMF entity
establishes, by using a second UPF entity, a second PDU session with the user equipment
based on a session management connection request sent by the user equipment. Finally, the
UE sends data by using the second UPF entity that serves the second PDU session. To be
specific, the first PDU session is released before the second PDU session is established.

[0112] As shown in FIG. 3, a service continuity mode of a first PDU session in the
embodiments of the present invention may be a second session mode (also referred to as a
session and service continuity second session mode, SSC2). The SSC2 means that a network
allows that a second PDU session (a connection established between UE and a second UPF
entity) is first established before a first PDU session (a connection established between the UE
and a first UPF entity) is released. To be specific, an SMF entity first sends a first message to
the UE by using an AMF entity. The first message is used to instruct the user equipment to
send a session management connection request in a session release time, so that the SMF
entity establishes a second PDU session with the user equipment by using the second UPF
entity, and the SMF entity releases, after the session release time arrives, a first PDU session
established with the user equipment, that is, a first PDU session established by the SMF entity
with the user equipment by using the first UPF entity. To be specific, the first PDU session is
released by the SMF entity after the second PDU session is established.

[0113] The SSC1 means that a network side may trigger releasing of a first PDU session
and instruct UE to immediately establish a second PDU session, and that the second PDU
session has a same data network DN as the first PDU session. In the SSC1, the first PDU
session is first released, and then the second PDU session is established.

[0114] The SSC2 means that a network side may trigger UE to establish a second PDU

session, and that the second PDU session has a same data network DN as a first PDU session.
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In the SSC2, the second PDU session is first established, and then the first PDU session is
released.

[0115] The service continuity mode of the first PDU session in the embodiments of the
present invention is mainly the first mode or the second mode, and certainly, may be another
mode. The service continuity mode of the first PDU session is not specially limited in the
present invention. For the first session mode and the second session mode, a UPF entity may
be relocated. In this way, a session in the first session mode and that in the second session
mode each are related to a particular area (for example, a UPF service area). However, in a
conventional solution, it is only defined that an SMF entity relocates a UPF entity when the
first session is in an active state. However, regardless of whether the SMF entity uses the
session and service continuity first session mode or the session and service continuity second
session mode, it is not defined how to relocate a UPF entity if the first session is in an inactive
state (UE is in an idle state, or the UE is in a connected state but the session is in an inactive
state). As a result, a UPF entity relocation procedure is not performed for the first session in
an inactive state, and a location of the UE may be outside a service area of a first UPF entity
as the UE moves. Consequently, when the UE has data to be sent/received and enters a
connected state, a base station cannot establish a connection to a UPF entity that serves the
first session, and the UE cannot normally receive/send data in the first session.

[0116] In an aspect, when the UE is started to activate the first PDU session (establish a
user plane connection of the first PDU session) or response to paging, the SMF entity
determines, based on the location of the UE, a UPF service area corresponding to the first
PDU session, a mode of the first PDU session, and a carricr policy, whether a UPF entity
needs to be relocated. To be specific, when determining that the location of the UE is outside
the service area of the UPF entity, the SMF entity determines to relocate a UPF entity; or
when determining that the location of the UE is outside the service area of the UPF entity, the
SMF entity determines, with reference to the mode of the first PDU session (the first session
mode or the second session mode) and/or the carrier policy, to relocate a UPF entity. If a UPF
entity needs to be directed, the SMF entity sends, by using an AMF entity to the UE, an
identifier of the first PDU session and an indication used to re-establish or modify the first
PDU session. After the SMF entity sends, by using an N11 message to the AMF entity, the

identifier of the first PDU session and the indication used to re-establish or modify the first
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PDU session, the AMF entity may encapsulate the identifier and the indication into a service
accept message, and send the service accept message to the UE. Alternatively, the SMF entity
may encapsulate the identifier and the indication into N1 SM information and sends the
N1 SM information to the AMF entity, and then the AMF entity encapsulates the identifier
and the indication into a service accept message and sends the service accept message to the
UE. After the UE receives the identifier carrying the first PDU session and the indication used
to re-establish the first PDU session, the UE requests to establish a second PDU session. In a
process of establishing the second PDU session, the SMF entity selects a new UPF entity to
serve the second PDU session. After the UE receives the identifier carrying the first PDU
session and the indication used to modify the first PDU session, in a possible implementation,
the UE triggers a PDU session modification procedure, to be specific, the UE sends a PDU
session modification request message; in another more possible implementation, a network
triggers a PDU session modification procedure. In the session modification process, the UPF
entity corresponding to the first PDU session is relocated to a second UPF entity from the first
UPF entity. (It may be understood that, in an embodiment of re-establishing the first PDU
session in the present invention, the established second PDU session may be used to replace
the first PDU session. The second PDU session and the first PDU session have a same DN.
After re-establishment is completed, the original first PDU session may be deleted in a
signaling manner, or may be deleted on a core network side (for example, the SMF entity/the
AMF entity) and a UE side, to be specific, the UE locally deletes the original first PDU
session.).

[0117] In another aspect, once the UE is outside an area corresponding to the first PDU
session (for example, the service area of the UPF entity), UPF entity relocation is triggered. In
this case, in a process in which the UE establishes the first PDU session with the SMF entity,
the SMF entity provides, for the UE, the area corresponding to the first PDU session. In this
way, when the UE is in an idle state, and when the UE detects that the UE moves out of the
area corresponding to the first PDU session, the UE triggers a NAS procedure (for example,
triggers a PDU session modification procedure or a registration request procedure to update
the area corresponding to the first PDU session, or triggers a service request procedure). In
this process, the SMF entity determines whether to perform UPF relocation. In this way, it

may be ensured that UPF entity relocation is performed before data is transmitted, so as to
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ensure that data is not lost. In this embodiment, the area corresponding to the first PDU
session may be the service area of the UPF entity corresponding to the first PDU session, a
particular quantity of subsets selected from the service area of the UPF entity by using the UE
as a center (for example, a particular quantity of base stations or a particular quantity of
tracking areas), or a set of service areas that are of adjacent UPF entities and that use the UE
as a center.

[0118] As shown in FIG. 4, FIG. 4 is an architectural diagram of a system to which a
session management method is applied according to an embodiment of the present invention.
The system includes an access and mobility management function AMF entity 10, one or
more session management function SMF entities 20, one or more user equipments UEs 30, a
data network (Data Network, DN) 40, one or more user plane function UPF entities 50, an
access station ((Radio) Access Node, (radio) access station) 60, a packet control function
(Packet Control Function, PCF) entity 70, an application function (application function, AF)
entity 80, a unified data management (Unified Data Management, UDM) entity 90 configured
to store user subscription information, and an authentication server function (Authentication
Server Function, AUSF) entity 00.

[0119] The access and mobility management function AMF entity 10 is configured to
select an SMF entity based on a session connection establishment request sent by the UE 30,
so that the selected SMF entity establishes a first PDU session between the UE 30 and the
UPF entity 50.

[0120] The AMF entity 10 is further configured to forward, to the user equipment, a first
message sent by the SMF entity. The first message is used to instruct the user equipment to
send a second message (for example, a session connection establishment request message)
used to request to establish the first PDU session. The second message is used to instruct to
establish the first PDU session. In this way, after receiving the second message, the SMF
entity may establish the first PDU session between the UE 30 and the UPF entity based on the
second message.

[0121] Optionally, the AMF entity 10 stores a mapping relationship between an identifier
of the first PDU session and the SMF entity that establishes the first PDU session, and is
configured to establish a mapping relationship between identification information and the

SMF entity based on the identification information configured by the SMF entity. In this way,
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in a session re-establishment process, the AMF entity may determine, based on the identifier
of the first PDU session, an SMF entity to which a session re-establishment request is
forwarded.

[0122] Optionally, the AMF entity 10 is further configured to: receive an area that is
corresponding to the first PDU session and that is sent by the SMF entity or a service area that
is of a UPT entity corresponding to the first PDU session and that is sent by the SMF entity;
and store the area corresponding to the first PDU session or the service area of the UPF entity
corresponding to the first PDU session. The AMF entity is further configured to: obtain
location information of the UE based on a service request message sent by the UE; determine,
based on the location information of the UE, whether a location of the UE is outside the arca
corresponding to the first PDU session; and then, when determining that the location of the
UE is outside the area corresponding to the first PDU session, send, to the UE, a request
message used to determine to re-establish the first PDU session, or send, to the SMF entity,
the location information of the UE or a message indicating that the location of the UE is
outside the area corresponding to the first PDU session.

[0123] The SMF entity 20 is configured to reallocate a UPF entity to the UE based on the
location information of the UE 30 or a feature of data sent by the UE 30 or a location between
the UPF entity 50 and the UE 30, and quality of service of a UPF entity, so as to re-establish a
second PDU session between the UE and the newly allocated UPF entity, so that the
re-established second PDU session can optimize a user plane. The SMF entity 20 is further
configured to configure identification information. The identification information is used to
instruct the AMF entity to send, to the SMF entity, a request used to re-establish the second
PDU session. The session management function entity 20 is further configured to establish a
session between the UE 30 and the UPF entity 50, such as a protocol data unit (Protocol Data
Unit, PDU) session. The PDU session is used to connect the UE 30 and the DN 40, and the
PDU session is used to provide a PDU data packet.

[0124]  The SMF entity is further configured to receive the location information of the UE
and an indication indicating that the location of the UE is outside the first PDU session, where
the location information and the indication are sent by the AMF entity; and when the location
of the UE is outside the area corresponding to the first PDU session, instruct the UE to

establish a second PDU session to replace the first PDU session. The SMF entity is further
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configured to: send, to the UE, the area corresponding to the first PDU session; and send, to
the AMF entity, the area corresponding to the first PDU session or the service area of the UPF
entity corresponding to the first PDU session. The SMF entity is further configured to: when
determining that the location of the UE is outside the area corresponding to the first PDU
session but inside the service area of the UPF entity corresponding to the first PDU session,
reallocate, to the UE, an area corresponding to the first PDU session.

[0125] The UE in this embodiment of the present invention is configured to: receive the
area that is of the first PUU session and that is sent by the SMF entity; and when the location
of the UE is outside the area corresponding to the first PDU session, send, to the AMF entity,
an indication indicating that the location of the UE is outside the area of the first PDU session,
so as to trigger the AMF entity/the SMF entity to perform relocation.

[0126] The plurality of user equipments UEs 30 are configured to communicate with the
DN based on an established session.

[0127] The data network DN 40 is an external network configured to provide a data
service.

[0128] The access station 60 is configured to provide a data service for the UE 30, for
example, receive data sent by the UE 30 or send data to the UE 30. The access station 60 may
be a base station in an actual use process. In this embodiment of the present invention, a base
station (base station, BS) may be a device that communicates with the user equipment (user
equipment, UE) or another communications station such as a relay station, and the base
station may provide communication coverage in a specific physical area.

[0129] The PCF entity 70 is configured to be used as an interface between a radio
frequency part and a packet network (an IP network).

[0130] The AF entity 80 is configured to play an effect on routing.

[0131] For example, as shown in FIG. 4, the AMF entity 10 and the SMF entity 20
communicate with each other through an interface N11. The AMF entity 10 and the UE 30
communicate with each other through an interface N1. The AMF entity 10 and the access
station 60 communicate with each other through an interface N2. The AMF entity 10 and the
AUSF entity 00 communicate with each other through an interface N12. The AMF entity 10
and the UDM entity communicate with each other through an interface N8. The AMF entity

10 and the PCF entity communicate with each other through an interface N15. The SMF
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entity 20 and the UDM entity 90 communicate with each other through an interface N10. The
SMF entity 20 and the UPF entity 50 communicate with each other through an interface N4.
The UPF entity 50 and the data network 40 communicate with each other through an interface
N6. The PCF entity and the AF entity communicate with each other through an interface NS5.
[0132] FIG. 5 is a schematic structural diagram of an AMF entity according to an
embodiment of the present invention. It may be learned from FIG. 5 that an AMF entity 10
includes a processor 101, a transceiver 102, a memory 104, and a bus 103. The transceiver
102, the processor 101, and the memory 104 are interconnected by using the bus 103. The bus
103 may be a PCI bus, an EISA bus, or the like. The bus may be classified into an address bus,
a data bus, a control bus, and the like. Fgr ease of representation, only one bold line is used in
FIG. 5, but it does not indicate that there is only one bus or one type of bus. The memory 104
is configured to store program code and data of the AMF entity 10. The transceiver 102 is
configured to support the AMF entity 10 in communicating with another device. The
processor 101 is configured to support the AMF entity 10 in executing the program code and
the data stored in the memory 104, to implement a session management method provided in
the embodiments of the present invention.

[0133] FIG. 6 is a schematic structural diagram of an SMF entity according to an
embodiment of the present invention. It may be learned from FIG 6 that an SMF entity 20
includes a processor 201, a transceiver 202, a memory 204, and a bus 203. The transceiver
202, the processor 201, and the memory 204 are interconnected by using the bus 203. The bus
203 may be a PCI bus, an EISA bus, or the like. The bus may be classified into an address bus,
a data bus, a control bus, and the like. For ease of representation, only one bold line is used in
FIG. 6, but it does not indicate that there is only one bus or one type of bus. The memory 204
is configured to store program code and data of the SMF entity 20. The transceiver 202 is
configured to support the SMF entity 20 in communicating with another device. The
processor 201 is configured to support the SMF entity 20 in executing the program code and
the data stored in the memory 204, to implement a session management method provided in
the embodiments of the present invention.

[0134] FIG. 7 is a schematic structural diagram of user equipment according to an
embodiment of the present invention. It may be learned from FIG. 7 that user equipment 30

includes a processor 301, a transceiver 302, a memory 304, and a bus 303. The transceiver
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302, the processor 301, and the memory 304 are interconnected by using the bus 303. The bus
303 may be a PCI bus, an EISA bus, or the like. The bus may be classified into an address bus,
a data bus, a control bus, and the like. For ease of representation, only one bold line is used in
FIG. 7, but it does not indicate that there is only one bus or one type of bus. The memory 304
is configured to store program code and data of the user equipment 30. The transceiver 302 is
configured to support the user equipment 30 in communicating with another device. The
processor 301 is configured to support the user equipment 30 in executing the program code
and the data stored in the memory 304, to implement a session management method provided
in the embodiments of the present invention.

[0135] In the embodiments of the present invention, UE may be distributed in an entire
wireless network, and each UE may be stationary or in motion.

[0136] The UE may be a terminal (terminal), a mobile station (mobile station), a
subscriber unit (subscriber unit), a station (station), or the like. The UE may be a cellular
phone (cellular phone), a personal digital assistant (personal digital assistant, PDA), a wireless
modem (Modem), a wireless communications device, a handheld (handheld) device, a laptop
computer (laptop computer), a cordless phone (cordless phone), a wireless local loop (wireless
local loop, WLL) station, or the like. When the UE is applied to communication in an M2M
manner, the UE may be referred to as an M2M terminal, and may be specifically a smart
meter, a smart appliance, or the like that supports M2M communication.

[0137] As shown in FIG. 8, FIG. 8 shows a session management method provided in an
embodiment of the present invention. User equipment UE has a first protocol data unit PDU
session, and the rﬁethod includes the following steps:

[0138] S101. The UE sends a service request message to an access and mobility
management function AMF entity.

[0139] S§102. After the access and mobility management function AMF entity determines
that the service request message sent by the UE is received, the AMF entity obtains location
information of the UE, where the location information is used to determine a location of the
UE.

[0140] Optionally, the location information of the UE may be a base station identifier
(such as an ID) of a base station in which the UE is located, an ID of a cell in which the UE is

located, or a tracking area identity (TAI) of a tracking area in which the base station is located.
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[0141] S103. When determining that the UE moves out of an area corresponding to the
first PDU session, the AMF entity sends a first message to the UE, where the first message is
used to instruct to re-establish or modify the first PDU session.

[0142] Optionally, the area corresponding to the first PDU session may include the
following cases: a service area of a UPF entity corresponding to the first PDU session; a
partial area selected by using the location of the UE as a center from a service area of a UPF
entity corresponding to the first PDU session; an area generated by an SMF entity with
reference to a service area of a UPF entity corresponding to the first PDU session and a
service area of an adjacent UPF entity having a same function as the UPF entity; an area
determined by an SMF entity with reference to a registration (registration) area and a service
area of a UPF entity, where the registration area is allocated by the AMF entity to the UE and
received by the SMF entity, for example, an intersection set of the registration area and the
service area of the UPF entity or a subset of an intersection set of the registration area and the
service area of the UPF entity is selected as the area corresponding to the first PDU session; or
an area that is corresponding to the first PDU session and that is generated by an SMF entity
with reference to a registration area, a service area of a selected UPF entity, and a service areca
of an adjacent UPF entity having a same function as the UPF entity, where the registration
area is allocated by the AMF entity to the UE and received by the SMF entity.

[0143] S104. The UE receives the first message sent by the AMF entity.

[0144] S105. The UE re-establishes or modifies the first PDU session based on the first
message.

[0145] It should be noted that the first message may be one of trigger conditions for
re-establishing or modifying the first PDU session by the UE. The UE may alternatively
re-establish or modify the first PDU session based on the first message and another condition.
For example, the UE needs to determine whether an SSC mode of the first PDU session is a
first session mode or a second session mode. The another condition is not specifically
described or limited in the present invention.

[0146] In the session management method provided in this embodiment of the present
invention, the UE sends the service request message to the AMF entity, and then the AMF
entity sends, to the UE, the first message used to determine to re-establish the first PDU

session. In this way, the first PDU session needs to be re-established before data needs to be
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transmitted or received, so as to ensure that data that needs to be transmitted or received
subsequently is not lost.

[0147] Optionally, in an aspect, the first message in this embodiment of the present
invention is a service accept (Service Accept) message sent by the AMF entity to the UE. The
service accept message carries an identifier of the first PDU session and a first indication, the
identifier is used to identify the first PDU session, and the first indication is used to instruct to
re-establish or modify the PDU session. It may be understood that the first identifier and the
first indication are combined and are used by the UE to determine to re-establish or modify
the first PDU session. Alternatively, the service accept message carries an identifier of the first
PDU session, and the UE determines, based on the identifier and with reference to a status of
the first PDU session or a configuration of a DRB, to re-establish the first PDU session. For
example, the service accept message carries the identifier of the first PDU session, and a PDU
session status carried in the service accept message indicates that a status, of the first PDU
session, on a core network side is "unavailable". In this case, the UE determines, based on the
identifier of the first PDU session and the state of the first PDU session, to re-establish the
first PDU session. Alternatively, the service accept message carries an identifier of the first
PDU session, and a radio resource control (Radio Resource Control, RRC) reconfiguration
message received by the UE does not include a DRB configuration corresponding to the first
PDU session. In this case, the UE determines to re-establish or modify the first PDU session.
[0148] Alternatively, the service accept message carries only a first indication, and the
first indication is used to instruct to re-establish or modify a PDU session that the UE requests
to activate. In this case, correspondingly, the UE adds, to a service request message, an
identifier of a session that needs to be activated, and a core network determines, based on the
location of the UE, that sessions corresponding to all identifiers need to be re-established or
modified.

[0149] In another aspect, the first message in this embodiment of the present invention is a
service reject message sent by the AMF entity to the UE. The service reject message carries an
identifier of the first PDU session and a cause value, the identifier is used to identify the first
PDU session, and the cause value indicates that the UE moves out of an area corresponding to
a PDU session. It may be understood that the cause value essentially indicates that the

location of the UE is outside the area corresponding to the first PDU session associated with
31

CA 3047037 2019-06-21



10

15

20

25

30

85344007

the identifier. Certainly, the service reject message in this embodiment of the present invention
may alternatively carry only a cause value, and in this case, the cause value is used to instruct
to re-establish or modify a PDU session that the UE requests to activate.

[0150]  The identifier of the first PDU session is not limited in this embodiment of the
present invention, provided that the identifier can uniquely identify the first PDU session.
[0151] Content carried in the first message is different due to different types of the first
message. For different first message types and message content, step S105 in this embodiment
of the present invention is also different. Therefore, details are described below in detail.
[0152] In an aspect, when the first message carries the identifier of the first PDU session
and the first indication, step S105 may be specifically implemented in the following manner:
[0153] S1051a. If the first indication is used to instruct to re-establish the first PDU
session, the UE determines, based on the identifier and the first indication, to re-establish the
first PDU session.

[0154] S1051b. If the first indication is used to instruct to modify the first PDU session,
the UE determines, based on the identifier and the first indication, to modify the first PDU
session.

[0155] In another aspect, when the first message carries the identifier of the first PDU
session, step S105 may be specifically implemented in the following manner:

[0156] S1051c. The UE determines, based on the identifier of the first PDU session, to
re-establish or modify the first PDU session.

[0157] In still another aspect, when the first message is the service reject message, and the
service reject message carries the identifier of the first PDU session and the cause value,
step S105 may be specifically implemented in the following manner:

[0158] S1051d. The UE determines, based on the identifier and the cause value, to
re-establish or modify the first PDU session associated with the identifier.

[0159] It may be understood that, in this embodiment of the present invention, after
step S105, the method provided in this embodiment of the present invention further includes
the following step:

[0160] S106. The UE sends a second message to an SMF entity, where the second

message is used to request to re-establish or modify the first PDU session.
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[0161] Optionally, step S106 in this embodiment of the present invention may be
specifically implemented in the following manner.

[0162] If the first message sent by the AMF entity is used to instruct the UE to re-establish
the first PDU session, the UE sends, to the SMF entity by using the AMF entity, a second
message used to re-establish the first PDU session. The second message may be a PDU
session establishment request (PDU session establishment request) message.

[0163] If the first message sent by the AMF entity is used to instruct the UE to modify the
first PDU session, the UE sends, to the SMF entity by using the AMF entity, a second
message used to modify the first PDU session. The second message may be a PDU session
modification request (PDU session modification request) message. Alternatively, after
receiving the first message used to modify the first PDU session, the UE waits for a PDU
session modification command (PDU session modification command) sent by the SMF entity.
If the UE does not receive the PDU session modification command sent by the SMF entity,
the UE sends, to the AMF entity, the second message used to modify the first PDU session.
(For example, the UE sets a timer, and sends a PDU session modification request if the UE
does not receive the PDU session modification command when the timer expires.)

[0164] It may be understood that, after step S106, the method provided in this
embodiment of the present invention further includes the following step:

[0165] S107. The SMF entity selects, based on the second message (a PDU session
establishment request), a second UPF entity, to establish a second PDU session with the UE;
or selects, based on the second message (a PDU session modification request), a second UPF
entity to serve the first PDU session, and at the same time, updates an IP address, a QoS flow
template (a packet filter and a priority), and the like that are corresponding to the second UPF
entity.

[0166] In this case, in step S107, the SMF entity may establish the second PDU session
based on the first session mode, or establish the second PDU session based on the second
session mode. This is not limited in this embodiment of the present invention.

[0167] In this embodiment of the present invention, after the AMF entity receives the
service request message sent by the user equipment, the AMF entity may perform UPF
relocation (to be specific, the AMF entity directly sends, to the UE, an indication used to

re-establish the first PDU session, such as the first message), or the SMF entity may perform
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UPF relocation (to be specific, when the SMF entity determines that the UE moves out of the
area corresponding to the first PDU session or determines that the UE moves out of the
service area of the UPF entity corresponding to the first PDU session, the SMF entity sends,
to the AMF entity, a parameter used to re-establish the first PDU session, and then the AMF
entity encapsulates the parameter used to re-establish the first PDU session and then sends an
encapsulated parameter to the UE).

[0168] For example, the AMF entity may perform UPF relocation in the following
manner:

[0169] After receiving the service request message sent by the UE, the AMF entity may
directly determine, based on a relationship between the location information of the UE and the
area corresponding to the first PDU session, whether to send the first message to the UE (It
may be understood that, in this case, the AMF entity needs to store at least the area
corresponding to the first PDU session. An implementation of obtaining, by the AMF entity,
the area corresponding to the first PDU session is as follows: When the first PDU session is
established or activated, the SMF entity sends, to the AMF entity, the area corresponding to
the first PDU session; or after the first PDU session is established or activated, when the SMF
entity subscribes to mobility event notification of the UE from the AMF entity, the SMF entity
provides, for the AMF entity, the area corresponding to the first PDU session. The area may
be the UPF service area of the UPF entity corresponding to the first PDU session, or may be a
subset of a UPF service area using the location of the UE as a center. Another implementation
of obtaining, by the AMF entity, the area corresponding to the first PDU session is as follows:
When the first PDU session is established or activated, the SMF entity sends an identifier of a
selected UPF entity to the AMF entity, and the AMF entity obtains a UPF service area based
on the identifier of the UPF entity and a network topology structure. Specifically, the AMF
entity sends the first message to the UE when determining that the location of the UE is
outside the area corresponding to the first PDU session; or when determining that the location
of the UE is outside the area corresponding to the first PDU session, the AMF entity sends, to
the SMF entity, the location of the UE and/or an indication indicating that the location of the
UE moves out of the area corresponding to the first PDU session.).

[0170] For example, the SMF entity may perform UPF relocation in the following

manner:
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[0171] When determining that the UE moves out of the area corresponding to the first
PDU session, the AMF entity sends, to the SMF entity, the location information of the UE
and/or indication information. The indication information is used to indicate that the UE
moves out of the area corresponding to the PDU session. It may be understood that, the AMF
entity further needs to provide, for the SMF entity, the identifier of the first PDU session, so
that the SMF entity determines, based on the identifier and the indication information, that the
UE moves out of the area corresponding to the first PDU session.

[0172] Alternatively, the AMF entity obtains the location information of the UE after
receiving the service request message sent by the UE. In this case, the AMF entity directly
sends the location information of the UE to the SMF entity. After the SMF entity receives the
location information of the UE and/or the indication information, the SMF entity determines
whether the location of the UE is outside the area corresponding to the first PDU session or is
outside the service area of the UPF entity corresponding to the first PDU session, and the
SMF entity sends a first parameter to the AMF entity when determining that the location of
the UE is outside the area corresponding to the first PDU session or is outside the service area
of the UPF entity corresponding to the first PDU session. The first parameter includes the
identifier of the first PDU session and the first indication, or the first parameter includes the
identifier of the first PDU session and the cause value. The SMF entity may directly send the
first parameter to the AMF entity, or the SMF entity may encapsulate the first parameter as
N1 SM information, and then sends the NI SM information to the AMF entity. For the first
parameter directly sent by the SMF entity to the AMF entity, the AMF entity encapsulates the
first parameter into a service accept message or encapsulates the identifier of the first PDU
session and the cause value into a service reject message, and then sends the service accept
message or the service reject message to the UE. For the manner in which the SMF entity
sends the first parameter to the AMF entity by using the N1 SM information, the AMF entity
directly encapsulates the received N1 SM information into a service accept message or a
service reject message, and sends the service accept message or the service reject message to
UE. It may be understood that, the first parameter may be encapsulated by the SMF entity and
then be transparently transmitted by the AMF entity to the UE, or may be sent by the SMF
entity to the AMF entity and then be sent by the AMF entity to the UE.
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[0173] In this embodiment of the present invention, in a scenario in which the AMF entity
determines that there is a need to perform UPF entity relocation, with reference to FIG. 8, as
shown in FIG. 9A, before step S102, the method provided in this embodiment of the present
invention further includes the following steps.

[0174] S108. The SMF entity sends, to the AMF entity, the area corresponding to the first
PDU session, or the SMF entity sends, to the AMF entity, a service area of a UPF entity
corresponding to the first PDU session, where the service area of the UPF entity includes at
least the area corresponding to the first PDU session or an identifier of a UPF entity selected
for the first PDU session.

[0175] It may be understood that, when the AMF entity receives the service area of the
UPF entity corresponding to the first PDU session, the AMF entity may determine, from the
service area of the UPF entity, the area corresponding to the first PDU session. In this way, the
AMF entity may determine, based on the location of the UE, whether the UE is outside the
area corresponding to the first PDU session.

[0176] S109. The AMF entity stores the area corresponding to the first PDU session, or
the AMF entity stores the service area of the UPF entity corresponding to the first PDU
session.

[0177] As shown in FIG. 10A and FIG. 10B, FIG. 10A and FIG 10B show another
implementation of a session management method. A difference between FIG. 10A and
FIG. 10B and each of FIG. 8, and FIG. 9A and FIG. 9B lies in that in FIG. 8 and FIG. 9A and
FIG. 9B, the AMF entity performs UPF entity relocation, but in FIG. 10A and FIG. 10B, the
SMF entity performs UPF entity relocation.

[0178] Correspondingly, step S103 may be further implemented in the following manner:
[0179] S110. The AMF entity sends a request message to the SMF entity, where the
request message may be used by the SMF entity to determine whether the location of the UE
is outside the area corresponding to the first PDU session.

[0180] Optionally, the request message carries the location information of the UE or
carries a second indication. The second indication is used to indicate whether the location of
the UE is outside the area corresponding to the first PDU session.

[0181] S111. The SMF entity determines, based on the request message, whether the

location of the UE is outside a service area of the UPF entity corresponding to the first PDU
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session, and performs S112 if the location of the UE is outside the service area of the UPF
entity corresponding to the first PDU session.

[0182] S112. When the SMF entity determines that the location of the UE is outside the
service area of the UPF entity corresponding to the first PDU session, the SMF entity sends a
first parameter to the UE by using the AMF entity, where the first parameter is used to instruct
to re-establish or modify the first PDU session.

[0183] Optionally, the first parameter includes the identifier of the first PDU session and
the first indication, the identifier is used to identify the first PDU session, and the first
indication is used to instruct the UE to re-establish or modify a PDU session.

[0184] Optionally, step S112 may be further specifically implemented in the following
manner:

[0185] S112a. The SMF entity determines a session continuity mode of the first PDU
session.

[0186] S112b. When the SMF entity determines that the session continuity mode of the
first PDU session is a first session mode or a second session mode, and that the location of the
UE is outside the service area of the UPF entity corresponding to the first PDU session, the
SMF entity sends the first parameter to the UE by using the AMF entity.

[0187] S113. After receiving the first parameter, the AMF entity encapsulates the first
parameter into a service accept message, and sends the service accept message to the UE.
[0188] Correspondingly, as shown in FIG 11A, step S103 may be alternatively
implemented in the following manner:

[0189] | S114. The AMF entity determines whether the location of the UE is outside the
area corresponding to the first PDU session, and performs S115 if the location of the UE is
outside the area corresponding to the first PDU session.

[0190] S115. The AMF entity sends a second message to the SMF entity when
determining that the location of the UE is outside the area corresponding to the first PDU
session, where the second message is used to trigger the SMF entity to send a third message.
[0191] Optionally, the second message carries the location information of the UE or a
second indication. The second indication is used to indicate that the location of the UE is

outside the area corresponding to the first PDU session.
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[0192] S116. The AMF entity receives the third message sent by the SMF entity, where
the third message carries an identifier of the first PDU session and a first indication.

[0193] S117. The AMF entity encapsulates the identifier of the first PDU session and the
first indication as the first message, and then sends the first message to the UE.

[0194] It may be learned through comparison between FIG. 11A and FIG 11B and
FIG. 10A and FIG. 10B that, a difference between FIG 11A and FIG. 11B and FIG. 10A and
FIG. 10B lies in the following: In FIG. 10A and FIG. 10B, the AMF entity only sends the
location information of the UE to the SMF entity, and the SMF entity determines whether the
location of the UE is outside the area corresponding to the first PDU session. However, in
FIG. 11A and FIG. 11B, the AMF entity sends a trigger message to the SMF entity after
determining, based on the location of the UE and the area that is corresponding to the first
PDU session and that is stored in the AMF entity or the service area that is of the UPF entity
corresponding to the first PDU session and that is stored in the AMF entity, that the location
of the UE is outside the area corresponding to the first PDU session; and in this case, the SMF
entity can directly send the third message to the AMF entity without determining whether the
location of the UE is outside the area corresponding to the first PDU session.

[0195] It should be noted that, in the embodiment shown in FIG. 11 A, the SMF entity
needs to perform S108 before step S103. However, in the embodiment shown in FIG. 10A,
steps S108 and S109 may be omitted.

[0196] It may be understood that, in the session management method shown in FIG. 8 to
FIG. 11A and FIG. 11B, before S101 is performed, the first PDU session is established
between the UE and the SMF entity by using the first UPF entity.

[0197] In the foregoing embodiment, it is described that a UPF entity relocation process is
triggered by using the AMF entity and the SMF entity as execution bodies. It may be
understood that, in an actual use process, the UPF entity relocation process may be triggered
by the UE. An example in which the UE triggers UPF entity relocation is used for description
in the following embodiment.

[0198] In a UPF entity relocation process triggered by the UE, the UE may trigger UPF
entity relocation by using a session modification (PDU Session Modification) procedure, or
trigger UPF entity relocation by using a service request (Service Request) procedure, or

trigger UPF entity relocation by using a registration (Registration) procedure. In a process in
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which the UE interacts with the AMF entity or the SMF entity, different signaling is generated
in different trigger procedures. Therefore, specific implementation processes of different
trigger procedures are separately described below.

[0199] As shown in FIG. 12A, FIG. 12B, and FIG. 12C, FIG. 12A, FIG. 12B, and FIG. 12C
show another session management method according to an embodiment of the present
invention by using an example in which UE triggers UPF entity relocation by using a session
modification procedure and a target entity is an SMF entity. The method includes the
following steps.

[0200] S201. In a process in which the user equipment UE establishes a first protocol data
unit PDU session, the SMF entity sends a first message to the UE, where the first message
includes an area corresponding to the first PDU session.

[0201] It may be understood that, the first message including the area corresponding to the
first PDU session is forwarded to the UE by the SMF entity by using an AMF entity.

[0202] Optionally, the first message carries at least the area corresponding to the first PDU
session.

[0203] Optionally, the area corresponding to the first PDU session may include the
following cases: a service area of a UPF entity corresponding to the first PDU session; a
partial area selected by using a location of the UE as a center from a service area of a UPF
entity corresponding to the first PDU session; an area generated by the SMF entity with
reference to a service area of a UPF entity corresponding to the first PDU session and a
service area of an adjacent UPF entity having a same function as the UPF entity; an area
determined by the SMF entity with reference to a registration (registration) area and a service
area of a UPF entity, where the registration area is allocated by the AMF entity to the UE and
received by the SMF entity, for example, an intersection set of the registration area and the
service area of the UPF entity or a subset of an intersection set of the registration area and the
service area of the UPF entity is selected as the area corresponding to the first PDU session; or
an area that is corresponding to the first PDU session and that is generated by the SMF entity
with reference to a registration area, a service area of a selected UPF entity, and a service area
of an adjacent UPF entity having a same function as the UPF entity, where the registration

area is allocated by the AMF entity to the UE and received by the SMF entity.
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[0204] S202. The UE receives the first message sent by the SMF entity, and stores the
area corresponding to the first PDU session, where the first message includes the area
corresponding to the first PDU session.

[0205] S203. When the UE moves out of the area corresponding to the first PDU session,
the UE sends a second message to the SMF entity, where the second message is used to
indicate that a location of the UE is outside the area corresponding to the first PDU session,
that is, the UE moves out of the area corresponding to the first PDU session.

[0206] It should be noted that, that the UE moves out of the area corresponding to the first
PDU session may be one of conditions for sending the second message by the UE. Another
condition that needs to be met before the UE sends the second message is not specifically
limited or described in the present invention.

[0207] For example, the second message is a PDU session modification request message
sent by the UE to the SMF entity. The PDU session modification request message carries at
least one of location information of the UE and a second indication. The second indication is
used to indicate that the UE moves out of the area corresponding to the first PDU session.
[0208] In the session management method provided in this application, in the process in
which the UE establishes the first PDU session, the SMF entity provides, for the UE, the area
corresponding to the first PDU session. In this way, when the UE is in an idle state, once the
UE is outside the area corresponding to the first PDU session, the UE triggers the PDU
session modification request message to update the area corresponding to the first PDU
session. In this process, the SMF entity performs UPF relocation. Therefore, it may be
ensured that UPF entity relocation is performed before data is transmitted, so as to ensure that
data is not lost.

[0209] It may be understood that, the second message sent by the UE to the SMF entity in
step S203 is sent to the SMF entity by using the AMF entity. Specifically, as shown in
FIG 12A, the UE sends an N1 request message to the AMF entity. The N1 request message
carries an identifier of the first PDU session and the PDU session modification request
message. After receiving the N1 message, the AMF entity sends an N11 request message to
the SMF entity based on the identifier of the first PDU session. The N11 request message
carries the identifier of the first PDU session and the PDU session modification request

message.
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[0210] For example, the second message is the PDU session modification request message
sent by the UE to the SMF entity. The PDU session modification request message carries at
least one of location information of the UE and a second indication. The second indication is
used to indicate that the UE moves out of the area corresponding to the first PDU session. It
may be understood that, the UE further needs to add the identifier of the first PDU session to
the PDU session modification request message. With reference to the identifier of the first
PDU session and the second indication, the SMF entity can determine that the UE moves out
of the area corresponding to the first PDU session.

[0211] In an aspect in this embodiment of the present invention, the UE can immediately
send the second message to the SMF entity when determining that the location of the UE is
outside the area corresponding to the first PDU session. In this case, if the UE is in an idle
state at a current moment, the UE is immediately switched from the idle state to a connected
state, and sends the second message to the SMF entity. In another aspect, when the UE
determines that the location of the UE is outside the area corresponding to the first PDU
session, if the UE is in an idle state in this case, the UE may not be immediately switched
from the idle state to a connected state, and instead, the UE continues to keep in the idle state
for a period of time based on a normal requirement, and is switched from the idle state to the
connected state only when the UE needs to send data or receives network paging, and the UE
sends the second message to the target entity. To be specific, that the location of the UE is
outside the area corresponding to the first PDU session cannot be used as a trigger condition
for entering the connected state from the idle state by the UE.

[0212] Therefore, in an implementation, the first message further includes a first
indication. The first indication is used to instruct the UE to send the second message to the
target entity after the UE determines that the location of the UE is outside the area
corresponding to the first PDU session, and when a status of the UE is switched from an idle
state to a connected state or when the UE has uplink data arriving in the first PDU session.
[0213] It may be understood that, in this embodiment of the present invention, that the UE
enters a connected state from an idle state means the above descriptions: When the UE is in an
idle state, the UE is not immediately switched from the idle state to a connected state, and
instead, the UE continues to keep in the idle state for a period of time based on a normal

requirement, and is switched from the idle state to the connected state only when the UE
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needs to send data or respond to paging. After entering the connected state, the UE sends the
second message to perform UPF relocation.

[0214] In another implementation, the first message further includes a first indication. The
first indication is used to instruct the UE to immediately send the second message to the target
entity after the UE determines that the location of the UE is outside the area corresponding to
the first PDU scssion.

[0215] [t may be understood that, in this embodiment of the present invention, when the
UE determines that the location of the UE is outside the area corresponding to the first PDU
session, the UE may actively determine whether to immediately send the second message to
the target entity or send the second message to the target entity only when the UE needs to be
switched from an idle state to a connected state. When the UE actively determines to send the
second message to the target message, the first indication in the first message may be omitted.
[0216] Optionally, because the UE sends the second message to the SMF entity only when
the UE needs to be switched from an idle state to a connected state, the method provided in
this embodiment of the present invention further includes the following step: S204. When
determining that the location of the UE is outside the area corresponding to the first PDU
session, the UE marks the first PDU session with a to-be-updated state, where the
to-be-updated state is used to prompt the UE to send the second message to the UE when the
UE is switched from an idle state to a connected state, so as to indicate that the location of the
UE is outside the area corresponding to the first PDU session.

[0217] To be specific, when the UE determines that the location of the UE is outside the
area corresponding to the first PDU session, if the UE is in an idle state in this case and does
not need to be immediately switched to a connected state, the UE first marks the first PDU
session with the to-be-updated state. In this way, the UE sends the second message to the
target entity when the UE needs to be switched from the idle state to the commected state or
when the UE has uplink data arriving in the first PDU session.

[0218] S205. The SMF entity receives the second message that is sent by the UE and that
is used to indicate that the UE moves out of the area corresponding to the first PDU session.
[0219] S206. The SMF entity updates, based on the second message, the area
corresponding to the first PDU session, or reselects a second UPF entity based on the second

message to serve the first PDU session.
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[0220] Optionally, the second message carries the location information of the UE, and step
S206 may be specifically implemented in the following manner: If a session and service
continuity mode of the first PDU session is a first session mode or a second session mode,
when determining that the UE moves out of the area corresponding to the first PDU session
and that the UE is inside the service area of the user plane function UPF entity corresponding
to the first PDU session, the SMF entity updates the arca corresponding to the first PDU
session; or the SMF entity reselects a second UPF entity when determining that the UE moves
out of the area corresponding to the first PDU session and that the UE moves out of the
service area of the UPF entity corresponding to the first PDU session.

[0221] Optionally, in an aspect, when the SMF entity determines that there is a need to
update the area corresponding to the first PDU session, after step S206, the method provided
in this embodiment of the present invention further includes the following steps:

[0222] S207. The SMF entity sends an N11 response message to an AMF entity, where the
N11 response message carries a first area, and the first area is an updated area of the first PDU
session.

[0223] S208. The AMF entity sends a third message to the UE.

[0224] When the UE requests to trigger UPF entity relocation by using the session
modification procedure, the third message is a PDU session modification accept message sent
by the AMF entity to the UE.

[0225] S209. The UE receives the third message sent by the AMF entity.

[0226] S210. The UE updates, based on the third message to the first area, the area
corresponding to the first PDU session.

[0227] Optionally, the UE updates, to a first QoS flow template, a flow template
corresponding to a QoS flow in the first PDU session.

[0228] Optionally, after receiving a first [P address, the UE locally updates the QoS flow
template. In an implementation, the UE replaces, with the first IP address, a source IP address
in a packet filter in the QoS flow template.

[0229] Optionally, the N11 response message further includes a first IP address, and
therefore the third message further includes the first IP address. The first IP address is an
updated IP address of the first PDU session.
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[0230] Optionally, the method provided in this embodiment of the present invention
further includes the following step:

[0231] S211. The UE updates, to a first IP address, an IP address corresponding to the first
PDU session.

[0232] In the session management method provided in this application, in the process in
which the UE establishes the first PDU session, the SMF entity provides, for the UE, the area
corresponding to the first PDU session. In this way, when the UE is in an idle state, once the
UE is outside the area corresponding to the first PDU session, the UE triggers the PDU
session modification request message to update the area corresponding to the first PDU
session. In this process, the SMF entity performs UPF relocation. Therefore, it may be
ensured that UPF entity relocation is performed before data is transmitted, so as to ensure that
data is not lost.

[0233] Optionally, in another aspect, when the SMF entity determines that there is a need
to reselect a second UPF entity, the method provided in this embodiment of the present
invention further includes the following steps:

[0234] S212. The SMF entity sends a session establishment request to the second UPF
entity, where the session establishment request carries an identifier of the first PDU session.
[0235] S213. The SMF entity receives a session establishment response sent by the second
UPF entity.

[0236] As shown in FIG. 13A, FIG. 13B, and FIG. 13C, a difference between FIG. 13A,
FIG. 13B, and FIG. 13C and FIG. 12A, FIG. 12B, and FIG. 12C lies in the following: In
FIG. 12A, FIG. 12B, and FIG. 12C, the N1 request message sent by the UE to the AMF entity
carries the identifier of the first PDU session and the PDU session modification request
message, and the PDU session modification request message includes the location information
of the UE. Then, after receiving the request message, the AMF entity sends the identifier of
the first PDU session and the PDU session modification request message to the SMF entity, so
that the SMF entity determines, based on the location of the UE, the service area of the UPF
entity corresponding to the first PDU session, and a session mode of the first PDU session, to
update the area corresponding to the first PDU session or reselect a second UPF entity.
However, in FIG. 13A, FIG. 13B, and FIG. 13C, the N1 request message sent by the UE to the

AMF entity carries the identifier of the first PDU session, an indication used to update the first
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session area, and the PDU session modification request message. Then, after receiving the N1
request message sent by the UE, the AMF entity sends, to an SMF entity indicated by the
identifier of the first PDU session, the location information of the UE and the PDU session
modification request message based on the indication used to update the first session area (it
may be understood that, the AMF entity stores a mapping relationship between an identifier of
the SMF entity and the identifier of the first PDU session, and the SMF entity sends, to the
AMF entity, the mapping relationship between the identifier of the SMF entity and the
identifier of the first PDU session after the first PDU session is established).

[0237] In the session management method provided in this application, in the process in
which the UE establishes the first PDU session with the SMF entity, the SMF entity provides,
for the UE, the area corresponding to the first PDU session. In this way, when the UE is in an
idle state, once the UE is outside the area corresponding to the first PDU session, the UE
triggers the PDU session modification request message to update the area corresponding to the
first PDU session. In this process, the SMF entity performs UPF relocation. Therefore, it may
be ensured that UPF entity relocation is performed before data is transmitted, so as to ensure
that data is not lost.

[0238]  As shown in FIG. 14A, FIG. 14B, and FIG. 14C, FIG. 14A, FIG. 14B, and FIG. 14C
show another session management method according to an embodiment of the present
invention by using an example in which UE triggers UPF entity relocation by using a service
request message procedure and a target entity is an AMF entity. Specifically, a difference
between FIG. 14A, FIG. 14B, and FIG. 14C and FIG. 12A, FIG. 12B, and FIG. 12C lies in that
the second message sent by the UE in step S203 is a service request message sent to the AMF
entity. The service request message carries the identifier of the first PDU session and an
indication used to instruct to update the area of the first PDU session. Then, the AMF entity
sends, to an SMF entity indicated by the identifier of the first PDU session, the location
information of the UE and the identifier of the first PDU session based on the indication used
to instruct to update the area of the first PDU session.

[0239] When the UE triggers UPF entity relocation by using the service request message
procedure, the third message is a service accept ﬁlessage sent by the AMF entity to the UE.
[0240] In the session management method provided in this application, in the process in

which the UE establishes the first PDU session with the SMF entity, the SMF entity provides,
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for the UE, the area corresponding to the first PDU session. In this way, when the UE is in an
idle state, once the UE is outside the area corresponding to the first PDU session, the UE
triggers the PDU session modification request message to update the area corresponding to the
first PDU session. In this process, the SMF entity performs UPF relocation. Therefore, it may
be ensured that UPF entity relocation is performed before data is transmitted, so as to ensure
that data is not lost.

[0241]  As shown in FIG. 15A, FIG. 15B, and FIG. 15C, FIG. 15A, FIG. 15B, and FIG. 15C
are described by using an example in which a target entity is an AMF entity and UE triggers
UPF entity relocation by using a registration procedure. A difference between an embodiment
described in FIG. 15A, FIG. 15B, and FIG. 15C and that described in FIG. 14A, FIG. 14B, and
FIG. 14C lies in that the second message sent by the UE to the AMF entity is a registration
request message sent by the UE to the AMF entity. The registration request message carries a
first cause value, and the first cause value is used to indicate that the UE moves out of the area
corresponding to the first PDU session. Then, the AMF entity determines, based on the first
cause value, to send the location information of the UE to the SMF entity.

[0242] It may be understood that, in this embodiment of the present invention, in order
that an SMF entity that re-establishes a second PDU session is the same as the SMF entity that
establishes the first PDU session, a request message or the registration request message or a
service request message that is sent by the UE to the AMF entity carries the identifier of the
first PDU session. In this way, it may be ensured that the AMF entity sends the location
information of the UE to an SMF entity that has a mapping relationship with the first PDU
session.

[0243] When the UE requests to trigger UPF entity relocation by using the registration
procedure, the third message is a registration accept message sent by the AMF entity to the
UE.

[0244] In the session management method provided in this application, in the process in
which the UE establishes the first PDU session with the SMF entity, the SMF entity provides,
for the UE, the area corresponding to the first PDU session. In this way, when the UE is in an
idle state, once the UE is outside the area corresponding to the first PDU session, the UE
triggers the PDU session modification request message to update the area corresponding to the

first PDU session. In this process, the SMF entity performs UPF relocation. Therefore, it may
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be ensured that UPF entity relocation is performed before data is transmitted, so as to ensure
that data is not lost.

[0245] The foregoing describes the solutions provided in this application mainly from a
perspective of interaction between user equipment, an AMF entity, and an SMF entity. It may
be understood that, to implement the foregoing functions, the user equipment, the AMF entity,
the SMF entity, and the like include corresponding hardware structures and/or software
modules for performing the functions. A person skilled in the art should be easily aware that,
with reference to the user equipment, the AMF entity, the SMF entity, and method steps in the
examples described in the embodiments disclosed in this specification, the present invention
can be implemented in a form of hardware or a combination of hardware and computer
software. Whether a function is performed in a form of hardware or hardware driven by
computer software depends on particular applications and design constraint conditions of the
technical solutions. A person skilled in the art may use different methods to implement the
described functions for each particular application, but it should not be considered that the
implementation goes beyond the scope of this application.

[0246] In the embodiments of the present invention, the user equipment, the AMF entity,
the SMF entity, and the like may be divided into function modules based on the foregoing
method examples. For example, each function module may be obtained through division for
each corresponding function, or two or more functions may be integrated into one processing
module. The integrated module may be implemented in a form of hardware, or may be
implemented in a form of a software function module. It should be noted that, the module
division in the embodiments of the present invention is an example, and is only logical
function division. There may be another division manner in actual implementation.

[0247] When each function module is obtained through division for each corresponding
function, FIG. 16 is a possible schematic structural diagram of an AMF entity used in the
foregoing embodiment. An AMF entity 10 includes a sending unit 401 and a receiving unit
402. The receiving unit 402 is configured to support the AMF entity 10 in performing
steps S102 and S116 in the foregoing embodiment, and the sending unit 401 is configured to
support the AMF entity 10 in performing steps S103, S110, S113, S115, S117, and S208 in the
foregoing embodiment. It may be understood that, the AMF entity 10 provided in this

embodiment of the present invention may further include: an obtaining unit 403, configured to
47

CA 3047037 2019-06-21



10

15

20

25

30

85344007

support the AMF entity in performing step S102 in the foregoing embodiment; and a storing
unit 404, configured to support the AMF entity in performing step S109 in the foregoing
embodiment. All related content of each step in the foregoing method embodiment may be
cited in function descriptions of a corresponding function module, and details are not
described herein.

[0248] Specifically, in hardware implementation, the receiving unit 402 may be a receiver
of the AMF entity 10, and the sending unit 401 may be a transmitter of the AMF entity 10.
The transmitter and the receiver may be integrated to constitute a transceiver shown in FIG. 5.
The obtaining unit 403 and the storing unit 404 may be integrated into a processor of the AMF
entity 10.

[0249] When an integrated unit is used, FIG. 17 is a schematic diagram of a possible
logical structure of the AMF entity 10 used in the foregoing embodiment. The AMF entity 10
includes a processing module 512 and a communications module 513. The processing module
512 is configured to control and manage an action of the AMF entity 10. For example, the
processing module 512 is configured to perform steps S102 and S116, steps S103, S110, S113,
S115, S117, S208, and S102, and step S109 in the foregoing embodiment, and/or is
configured to perform another process of the technology described in this specification. The
communications module 513 is configured to support the AMF entity 10 in communicating
with user equipment and an SMF entity. The AMF entity 10 may further include a storage
module 511, configured to store program code and data of the AMF entity 10.

[0250] The processing module 512 may be a processor or a controller, for example, may
be a central processing unit, a general purpose processor, a digital signal processor, an
application-specific integrated circuit, a field programmable gate array or another
programmable logical device, a transistor logical device, a hardware component, or any
combination thercof. The controller/processor may implement or execute various example
logical blocks, modules, and circuits described with reference to content disclosed in the
present invention. Alternatively, the processor may be a combination that implements a
computing function, for example, a combination including one or more microprocessors, or a
combination of a digital signal processor and a microprocessor. The communications module
513 may be a transceiver, a transceiver circuit, a transceiver, or the like. The storage module

511 may be a memory.
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[0251] When the processing module 512 is a processor, the communications module 513
is a transceiver, and the storage module 511 is a memory, the AMF entity used in this
embodiment of the present invention may be a device shown in FIG. 5.

[0252] When each function module is obtained through division for each corresponding
function, FIG. 18 is a possible schematic structural diagram of an SMF entity used in the
foregoing embodiment. An SMF entity 20 includes: a receiving unit 601, configured to
receive a first message that is sent by an access and mobility management function AMF
entity and that is used to instruct the SMF entity to determine whether UE moves out of an
area corresponding to a first PDU session; a sending unit 602, configured to support the SMF
entity in performing steps S112, S112b, and S108 in the foregoing embodiment; a determining
unit 603, configured to determine a session continuity mode of the first PDU session and
perform S112a; and a judging unit, configured to support the SMF entity in performing step
S111 in the foregoing embodiment. All related content of each step in the foregoing method
embodiment may be cited in function descriptions of a corresponding function module, and
details are not described herein.

[0253] Specifically, in hardware implementation, the sending unit 601 may be a
transmitter of the SMF entity, the receiving unit 602 may be a receiver of the SMF entity. The
receiver and the transmitter may be integrated to constitute a transceiver of the SMF entity 20,
as shown in FIG. 6. The determining unit 603 may be integrated into a processor of the SMF
entity 20.

[0254] When an integrated unit is used, FIG. 19 is a schematic diagram of a possible
logical structure of the SMF entity 20 used in the foregoing embodiment. The SMF entity 20
includes a processing module 712 and a communications module 713. The processing module
712 is configured to control and manage an action of the SMF entity 20. For example, the
processing module 712 is configured to support the SMF entity 20 in performing steps that are
performed by an SMF entity in the embodiment shown in FIG. 8 to FIG. 11A and FIG. 11B.
For example, the processing module 712 is configured to receive a first message that is sent
by an access and mobility management function AMF entity and that is used to instruct the
SMF entity to determine whether UE moves out of an area corresponding to a first PDU
session, perform S108 and steps S112 and S112b, and determine a session continuity mode of

the first PDU session and perform S112a, and/or is configured to perform another process of
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the technology described in this specification. The communications module 713 is configured
to support the SMF entity 20 in communicating with the AMF entity. The SMF entity 20 may
further include a storage module 711, configured to store program code and data of the SMF
entity 20.

[0255] The processing module 712 may be a processor or a controller, for example, may
be a central processing unit, a general purpose processor, a digital signal processor, an
application-specific integrated circuit, a field programmable gate array or another
programmable logical device, a transistor logical device, a hardware component, or any
combination thereof. The controller/processor may implement or execute various example
logical blocks, modules, and circuits described with reference to content disclosed in the
present invention. Alternatively, the processor may be a combination that implements a
computing function, for example, a combination including one or more microprocessors, or a
combination of a digital signal processor and a microprocessor. The communications module
713 may be a transceiver, a transceiver circuit, a transceiver, or the like. The storage module
711 may be a memory.

[0256] When the processing module 712 is a processor, the communications module 713
is a transceiver, and the storage module 711 is a memory, the SMF entity used in this
embodiment of the present invention may be a device shown in FIG. 6.

[0257] When each function module is obtained through division for each corresponding
function, FIG. 20 is a possible schematic structural diagram of user equipment used in the
foregoing embodiment. User equipment 30 includes a sending unit 801, a receiving unit 802,
and a determining unit 803. The sending unit 801 is configured to support the UE in
performing S101 and S106 in the foregoing embodiment. The receiving unit 802 is configured
to support the user equipment 30 in performing step S104 in the foregoing embodiment. The
determining unit 803 is configured to support the user equipment 30 in performing step S105
in the foregoing embodiment. All related content of each step in the foregoing method
embodiment may be cited in function descriptions of a corresponding function module, and
details are not described herein.

[0258]  When each function module is obtained through division for each corresponding
function, FIG. 21 is a possible schematic structural diagram of user equipment used in the

foregoing embodiment. User equipment 30 includes a receiving unit 901, a sending unit 902,
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and a marking unit 903. The receiving unit 901 is configured to support the UE in performing
S202 and S209 in the foregoing embodiment. The sending unit 902 is configured to support
the user equipment 30 in performing step S203 in the foregoing embodiment. The marking
unit 903 is configured to support the user equipment 30 in performing step S204 in the
foregoing embodiment. The user equipment further includes an updating unit 904, configured
to support the user equipment in performing S210 and S211. All related content of each step
in the foregoing method embodiment may be cited in function descriptions of a corresponding
function module, and details are not described herein.

[0259] Specifically, in hardware implementation, the sending unit 801 and the sending
unit 902 may be a transmitter of the user equipment 30, the receiving unit 802 and the
receiving unit 901 may be a receiver of the user equipment 30. The receiver and the
transmitter may be integrated to constitute a transceiver of the user equipment 30, as shown in
FIG. 7. The updating unit 904 and the marking unit 903 may be integrated into a processor of
the user equipment 30.

[0260] When an integrated unit is used, FIG 22 is a schematic diagram of a possible
logical structure of the user equipment 30 used in the foregoing embodiment. The user
equipment 30 includes a processing module 1012 and a communications module 1013. The
processing module 1012 is configured to control and manage an action of the user equipment
30. For example, the processing module 1012 is configured to support the user equipment 30
in performing all steps that are performed by UE in FIG. 8 to FIG. 11A and FIG. 11B, and/or is
configured to perform another process of the technology described in this specification. The
communications module 1013 is configured to support the user equipment 30 in
communicating with an AMF entity. The user equipment 30 may further include a storage
module 1011, configured to store program code and data of the user equipment 30.

[0261] The processing module 1012 may be a processor or a controller, for example, may
be a central processing unit, a general purpose processor, a digital signal processor, an
application-specific integrated circuit, a field programmable gate array or another
programmable logical device, a transistor logical device, a hardware component, or any
combination thereof. The controller/processor may implement or execute various example
logical blocks, modules, and circuits described with reference to content disclosed in the

present invention. Alternatively, the processor may be a combination that implements a
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computing function, for example, a combination including one or more microprocessors, or a
combination of a digital signal processor and a microprocessor. The communications module
1013 may be a transceiver, a transceiver circuit, a transceiver, or the like. The storage module
1011 may be a memory.

[0262] When the processing module 1012 is a processor, the communications module
1013 is a transceiver, and the storage module 1011 is a memory, the user equipment used in
this embodiment of the present invention may be a device shown in FIG. 7.

[0263] FIG. 23 is a possible schematic structural diagram of an SMF entity used in the
foregoing embodiment. An SMF entity 20 includes a sending unit 1101, a receiving unit 1102,
and a processing unit 1103. The sending unit 1101 is configured to support user equipment in
performing steps S201, S207, and S212 in the foregoing embodiment. The receiving unit 1102
is configured to support the SMF entity in performing S205 and S213 in the foregoing
embodiment. The processing unit 1103 is configured to support the SMF entity in performing
S206 in the foregoing embodiment. All related content of each step in the foregoing method
embodiment may be cited in function descriptions of a corresponding function module, and
details are not described herein.

[0264] Specifically, in hardware implementation, the sending unit 1101 may be a
transmitter of the SMF entity, the receiving unit 1102 may be a receiver of the SMF entity.
The receiver and the transmitter may be integrated to constitute a transceiver of the SMF
entity 20, as shown in FIG. 6. The processing unit 1103 may be integrated into a processor of
the SMF entity 20.

[0265] When an integrated unit is used, the SMF entity 20 shown in FIG. 23 may use the
logical structure shown in FIG. 19. Specifically, the processing module 712 shown in FIG. 19
is configured to control and manage an action of the SMF entity 20. For example, the
processing module 712 is configured to support the SMF entity 20 in performing steps that are
performed by an SMF entity in the embodiment shown in FIG. 12A, FIG. 12B, and FIG. 12C
to FIG. 15A, FIG. 15B, and FIG. 15C, and/or is configured to perform another process of the
technology described in this specification. The communications module 713 is configured to
support the SMF entity 20 in communicating with an AMF entity. The SMF entity 20 may
further include a storage module 711, configured to store program code and data of the SMF

entity 20.
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[0266] In an aspect, an embodiment of the present invention provides a computer readable
storage medium, and the computer readable storage medium stores an instruction. When the
computer readable storage medium runs on an SMF entity, the SMF entity performs steps that
are performed by an SMF entity in the foregoing embodiments (including all steps performed
by an SMF entity in FIG. 8 to FIG. 11A and FIG. 11B, and all steps performed by an SMF
entity in FIG. 12A, FIG. 12B, and FIG. 12C to FIG. 15A, FIG. 15B, and FIG. 15C).

[0267] In another aspect, an embodiment of the present invention provides a computer
readable storage medium, and the computer readable storage medium stores an instruction.
When the computer readable storage medium runs on an AMF entity, the AMF entity
performs steps that are performed by an AMF entity in the foregoing embodiments (including
all steps performed by an AMF entity in FIG. 8 to FIG. 11A and FIG. 11B, and all steps
performed by an AMF entity in FIG. 12A, FIG. 12B, and FIG. 12C to FIG. 15A, FIG. 15B, and
FIG 15C).

[0268] In still another aspect, an embodiment of the present invention provides a
computer readable storage medium, and the computer readable storage medium stores an
instruction. When the computer readable storage medium runs on user equipment, the user
equipment performs steps that are performed by UE in the foregoing embodiments (including
all steps performed by UE in FIG. 8 to FIG. 11A and FIG. 11B, and all steps performed by a
UE entity in FIG. 12A, FIG. 12B, and FIG. 12C to FIG. 15A, FIG. 15B, and FIG. 15C).

[0269] A person skilled in the art should understand that the embodiments of this
application may be provided as a method, a system, or a computer program product. Therefore,
the embodiments of this application may use a form of hardware only embodiments, software
only embodiments, or embodiments with a combination of software and hardware. Moreover,
the embodiments of this application may use a form of a computer program product that is
implemented on one or more computer usable storage media (including but not limited to a
disk memory, a CD-ROM, an optical memory, and the like) that include computer usable
program code.

[0270] The embodiments of this application are described with reference to the flowcharts
and/or block diagrams of the method, the device (system), and the computer program product
according to the embodiments of this application. It should be understood that computer

program instructions may be used to implement each process and/or each block in the
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flowcharts and/or the block diagrams, and a combination of a process and/or a block in the
flowcharts and/or the block diagrams. These computer program instructions may be provided
for a general-purpose computer, a dedicated computer, an embedded processor, or a processor
of any other programmable data processing device to generate a machine, so that the
instructions executed by a computer or a processor of any other programmable data
processing device generate an apparatus for implementing a specific function in one or more
processes in the flowcharts and/or in one or more blocks in the block diagrams.

[0271] These computer program instructions may be stored in a computer readable
memory that can instruct the computer or any other programmable data processing device to
work in a specific manner, so that the instructions stored in the computer readable memory
generate an artifact that includes an instruction apparatus. The instruction apparatus
implements a specified function in one or more processes in the flowcharts and/or in one or
more blocks in the block diagrams.

[0272] These computer program instructions may also be loaded onto a computer or
another programmable data processing device, so that a series of operations and steps are
performed on the computer or the another programmable device, thereby generating
computer-implemented processing. Therefore, the instructions executed on the computer or
the another programmable device provide steps for implementing a specific function in one or
more processes in the flowcharts and/or in one or more blocks in the block diagrams.

[0273] Obviously, a person skilled in the art can make various modifications and
variations to the embodiments of this application without departing from the spirit and scope
of this application. This application is intended to cover these modifications and variations
provided that they fall within the scope of protection defined by the following claims and their

equivalent technologies.
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CLAIMS:

1. A session management method, wherein user equipment (UE) has a first protocol data
unit (PDU) session, and the method comprises:

receiving, by a session management function (SMF) entity, a first message sent by an
access and mobility management function (AMF) entity, wherein the first message carries
location information of the UE;

determining, by the SMF entity based on the first message, that the UE moves out of a
service area of a user plane function (UPF) entity corresponding to the first PDU session; and

in response to determining that the UE moves out of the service area of the first UPF
entity, sending, by the SMF entity, a first parameter to the UE, wherein the first parameter
comprises an identifier of the first PDU session and a first indication, the identifier is used to
identify the first PDU session, and the first indication is used to instruct to re-establish the first
PDU session.

2. The method according to claim 1, wherein sending the first parameter to the UE
comprises:

determining that a session continuity mode of the first PDU session is a mode comprising
establishing a new PDU session after releasing an existing PDU session, and sending the first
parameter to the UE.

3. The method according to claim 1 or 2, wherein the first PDU session is in an inactive
state.

4. The method according to claim 1, further comprising:

selecting a second UPF entity to establish a second PDU session for the UE; and

establishing the second PDU session between the UE and the second UPF entity.

5. The method according to claim 1, wherein the UPF entity is an anchor UPF entity.

6. The method according to claim 1, wherein the identifier of the first PDU session and
the first indication are comprised in N1 SM information.

7. The method according to any one of claims 1 to 6, further comprising:

releasing, by the SMF entity, the first PDU session with the UPF entity.
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8. The method according to any one of claims 1 to 7, wherein a user plane connection
between the UE and the UPF entity does not exist, and the UPF entity is an anchor UPF entity,
and the user plane connection corresponds to the first PDU session.

9. A session management function (SMF) entity, comprising a memory, a processor, a bus,
and a transceiver, wherein the memory stores code and data, the processor and the memory
are connected by using the bus, and the processor runs the code in the memory, so that the
SMF entity performs the session management method according to any one of claims 1 to 8.

10. A session management system, comprising:

an access and mobility management function (AMF) entity; and

a session management function (SMF) entity;

wherein the AMF entity is configured to:

send a first message comprising location information of a user equipment (UE) to the
SMF entity;

wherein the SMF entity is configured to:

receive the first message from the AMF entity;

determine, based on the first message, that the UE moves out of a service area of a
first user plane function (UPF) entity corresponding to a protocol data unit (PDU) session for
the UE; and

in response to determining that the UE moves out of the service area of the first UPF
entity, send a first parameter to the UE, wherein the first parameter comprises a PDU session
identifier of the PDU session and an indication indicating a re-establishment of the PDU
session.

11. The system of claim 10, wherein the AMF entity is further configured to:

receive a service request message and the location information of the UE, the service
request message comprising the PDU session identifier of the PDU session.

12. The system of claim 10 or 11, wherein the SMF entity is further configured to:

select a second UPF entity to establish a new PDU session for the UE; and

establish the new PDU session between the UE and the second UPF entity.

13. The system according to any one of claims 10 to 12, wherein the SMF entity is
configured to send the first parameter to the UE by:

determining that a session continuity mode of the PDU session is a mode comprising
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establishing a new PDU session after releasing an existing PDU session, and sending the first
parameter to the UE.

14. The system according to any one of claims 10 to 13, wherein the PDU session is in
an inactive state and the first UPF entity is an anchor UPF entity.

15. The system according to claim 12, wherein the SMF entity is configured to select the
second UPF entity after the AMF entity receives a service request message from the UE and
before the AMF entity sends a service accept message to the UE.

16. The system according to any one of claims 10 to 15, wherein the AMF entity is
further configured to store a mapping relationship between the PDU session identifier of the
PDU session and the SMF entity.

17. The system according to any one of claims 10 to 16, wherein the AMF entity is
configured to determine that the UE moves out of the service area of the first UPF entity after
the AMF entity receives a service request message from the UE and before the AMF entity
sends a service accept message to the UE.

18. The system according to any one of claims 10 to 17, wherein the SMF entity is
further configured to release the PDU session with the first UPF entity.

19. The system according to any one of claims 10 to 18, wherein a user plane connection
between the UE and the first UPF entity does not exist, and the first UPF entity is an anchor

UPF entity, and the user plane connection corresponds to the PDU session.
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