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Communication Method, Terminal Apparatus, and Access Network

Apparatus

Technical Field

The present application relates to the field of communication, and more particularly to a

communication method, a terminal device, and an access network device.

Background

In a 5G system, a Radio Access Network (RAN) paging mechanism is introduced. In this
mechanism, a connection between a terminal device and a core network is maintained. When
downlink data arrives, the core network sends the data to an access network. The core network
pages the terminal through the access network. Specifically, paging the terminal by the core
network through the access network may include RAN paging and Core Network (CN) paging.
For different paging types, subsequent behaviors of the terminal device are different. For
example, for the RAN paging, the terminal device needs to transit from an inactive state to an
active state to receive downlink data. For the CN paging, the terminal needs to reply to the core
network with a corresponding response message. Therefore, for the terminal device, how to

determine a paging type of a received message is a problem worth studying.

Summary

Embodiments of the present application provide a communication method, a terminal
device, and an access network device, which can determine a paging type of a received

message.

In a first aspect, there is provided a communication method including: receiving, by a
terminal device, a first message sent by an access network device; and determining, by the

terminal device, a paging type according to the first message.

Optionally, the terminal device may determine the paging type according to specific
contents included in the first message, or may determine the paging type according to a

resource used to receive the first message.
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In combination with the first aspect, in some implementations of the first aspect, the first

message is a paging message or a media access control (MAC) layer message.

In combination with the first aspect, in some implementations of the first aspect, the

paging type is access network paging or core network paging.

In combination with the first aspect, in some implementations of the first aspect,
determining, by the terminal device, the paging type according to the first message, includes:
determining, by the terminal device, the paging type according to information of the terminal

device included in the first message.

In combination with the first aspect, in some implementations of the first aspect,
determining, by the terminal device, the paging type according to the information of the
terminal device included in the first message, includes: determining, by the terminal device, that
the paging type is core network paging if the information of the terminal device included in the
first message is identification information that can uniquely identify the terminal device in a
core network; or determining, by the terminal device, that the paging type is access network
paging if the information of the terminal device included in the first message is identification

information that can uniquely identify the terminal device in an access network.

In combination with the first aspect, in some implementations of the first aspect, the
identification information that can uniquely identify the terminal device in the core network is a
system architecture evolution temporary mobile station identifier (S-TMSI) or an international

mobile subscriber identity (IMSI) of the terminal device.

In combination with the first aspect, in some implementations of the first aspect, the
information of the terminal device is a physical layer identifier, and the determining, by the
terminal device, the paging type according to the information of the terminal device included in
the first message, includes: determining the paging type according to the physical layer

identifier included in the first message.

In combination with the first aspect, in some implementations of the first aspect, the
determining the paging type according to the physical layer identifier included in the first
message includes: determining the paging type to be core network paging if the physical layer

identifier is a radio network temporary identifier (RNTI) for core network paging and the
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terminal device correctly receives the first message according to the physical layer identifier; or
determining the paging type to be access network paging if the physical layer identifier is a
RNTI for access network paging and the terminal device correctly receives the first message

according to the physical layer identifier.

In combination with the first aspect, in some implementations of the first aspect, the
information of the terminal device is configured for the terminal device by the access network
device or a core network device, or the information of the terminal device is configured

according to a protocol.

In combination with the first aspect, in some implementations of the first aspect, the
determining, by the terminal device, the paging type according to the first message, includes:
determining, by the terminal device, the paging type according to a resource used for receiving

the first message.

In combination with the first aspect, in some implementations of the first aspect, the
determining, by the terminal device, the paging type according to the resource used for
receiving the first message, includes: determining, by the terminal device, that the paging type
is core network paging if the terminal device receives the first message on a specific resource
for core network paging; or determining, by the terminal device, that the paging type is access
network paging if the terminal device receives the first message on a specific resource for

access network paging.

In combination with the first aspect, in some implementations of the first aspect, the
information of the specific resource for the core network paging or the access network paging
includes at least one piece of the following: information of a time domain resource, information
of a frequency domain resource, information of a space resource, and information of a code

domain resource.

In combination with the first aspect, in some implementations of the first aspect, the
information of the specific resource for the core network paging or the access network paging is
configured for the terminal device through the access network device or the core network

device, or is configured according to a protocol.

In combination with the first aspect, in some implementations of the first aspect, the
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method further includes: transiting, by the terminal device, from an inactive state to an active
state to receive downlink data sent by the access network device if the paging type is access
network paging; or replying, by the terminal device, a corresponding response message to the

core network device if the paging type is core network paging.

In a second aspect, there is provided a communication method including: receiving, by an
access network device, data of a terminal device transmitted by a core network device; and

determining a paging type for the terminal device according to the data of the terminal device.

In combination with the second aspect, in some implementations of the second aspect, the

paging type is access network paging or core network paging.

In combination with the second aspect, in some implementations of the second aspect, the
determining the paging type for the terminal device according to the data of the terminal device
includes: determining, by the access network device, that the paging type is access network
paging if the data of the terminal device is user plane data of the terminal device; or
determining, by the access network device, that the paging type is core network paging if the
data of the terminal device is a control plane signaling of the terminal device; or determining,
by the access network device, that the paging type is core network paging if the data of the

terminal device includes a paging request.

In combination with the second aspect, in some implementations of the second aspect, the
method further includes generating a first message including information of the terminal device

according to the paging type; and sending the first message to the terminal device.

In combination with the second aspect, in some implementations of the second aspect, the
generating the first message including the information of the terminal device according to the
paging type includes: the information of the terminal device included in the first message being
identification information that can uniquely identify the terminal device in a core network if the
access network device determines that the paging type is core network paging; or the
information of the terminal device included in the first message being identification information
that can uniquely identify the terminal device in an access network if the access network device

determines that the paging type is access network paging.

In combination with the second aspect, in some implementations of the second aspect, the
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identification information that can uniquely identify the terminal device in the core network is a
system architecture evolution temporary mobile station identifier (S-TMSI) or an international

mobile subscriber identity (IMSI) of the terminal device.

In combination with the second aspect, in some implementations of the second aspect, the
generating the first message including the information of the terminal device according to the
paging type includes: the information of the terminal device included in the first message being
a radio network temporary identifier (RNTI) for the core network paging if the access network
device determines that the paging type is core network paging; or the information of the
terminal device included in the first message being a RNTI for access network paging if the

access network device determines that the paging type is access network paging.

In combination with the second aspect, in some implementations of the second aspect, the
information of the terminal device is configured for the terminal device by the access network
device or the core network device, or the information of the terminal device is configured

according to a protocol.

In combination with the second aspect, in some implementations of the second aspect, the
method further includes: using, by the access network device, a specific resource to send a first

message to the terminal device according to the paging type.

In combination with the second aspect, in some implementations of the second aspect, the
sending, by the access network device, the first message to the terminal device using the
specific resource according to the paging type, includes: sending the first message to the
terminal device on a specific resource for core network paging if the access network device
determines that the paging type is core network paging; or sending the first message to the
terminal device on a specific resource for access network paging if the access network device

determines that the paging type is access network paging.

In combination with the second aspect, in some implementations of the second aspect, the
information of the specific resources for the core network paging or the access network paging
includes at least one piece of the following: information of a time domain resource, information
of a frequency domain resource, information of a space resource, and information of a code

domain resource.



10

15

20

25

In combination with the second aspect, in some implementations of the second aspect, the
information of the specific resource for the core network paging or the access network paging is
configured for the terminal device through the access network device or the core network

device, or is configured according to a protocol.

In combination with the second aspect, in some implementations of the second aspect, the

first message is a paging message or a media access control (MAC) layer message.

In a third aspect, there is provided a terminal device including units for implementing the

method in the first aspect or various implementations thereof.

In a fourth aspect, there is provided an access network device including units for

implementing the method in the second aspect or various implementations thereof.

In a fifth aspect, there is provided a terminal device including a memory for storing
programs, a transceiver, and a processor for executing the programs, and when executing the

programs, the processor executes the method in the first aspect based on the transceiver.

In a sixth aspect, there is provided an access network device including a memory for
storing programs, a transceiver, and a processor for executing the programs, and when
executing the programs, the processor executes the method in the second aspect based on the

transceiver.

In a seventh aspect, there is provided a computer readable medium storing program codes
for execution by a terminal device, wherein the program codes includes instructions for

executing the method in the first aspect.

In an eighth aspect, there is provided a computer readable medium storing program codes
for execution by an access network device, wherein the program codes include instructions for

executing the method in the second aspect.

Brief Description of Drawings

FIG. 1 is a schematic diagram of a wireless communication system according to an

embodiment of the present application.

FIG. 2 is a schematic flowchart of a communication method according to an embodiment



10

15

20

25

of the present application.

FIG. 3 is a schematic flowchart of a communication method according to another

embodiment of the present application.

FIG. 4 is a schematic block diagram of a terminal device according to an embodiment of

the present application.

FIG. 5 is a schematic block diagram of an access network device according to an

embodiment of the present application.

FIG. 6 is a schematic block diagram of a terminal device according to another embodiment

of the present application.

FIG. 7 is a schematic block diagram of an access network device according to another

embodiment of the present application.

Detailed Description

Hereinafter, technical solutions in the embodiments of the present application will be

described with reference to the accompanying drawings.

It should be understood that technical solutions of the present application may be applied
to various communication systems, such as a Global System of Mobile Communication (GSM),
a Code Division Multiple Access (CDMA) system, a Wideband Code Division Multiple Access
(WCDMA) system, General Packet Radio Service (GPRS), a Long Term Evolution (LTE)
system, an Advanced Long Term Evolution (LTE-A) system, a Universal Mobile

Telecommunication System (UMTS), a next generation communication system and the like.

In the embodiment of the present application, an access network may be a Radio Access
Network (RAN), specifically, a base station. The base station may be a Base Transceiver
Station (BTS) in a global system for mobile communication (GSM) system or a Code Division
Multiple Access (CDMA) system. Or it may be a base station (NodeB) in a Wideband Code
Division Multiple Access (WCDMA) system, or an evolution Node B (eNB or eNodeB) in an
LTE system, or a Transmission Reception Point (TRP), a base station device, a small base

station device, or the like in a future 5th Generation (5G) network, which is not particularly
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limited in the present application.

A terminal device may communicate with a core network through a RAN, and the terminal
device may be referred to as an access terminal, a user equipment (UE), a subscriber unit, a
subscriber station, a mobile station, a mobile platform, a remote station, a remote terminal, a
mobile device, a user terminal, a terminal, a wireless communication device, a user agent, or a
user apparatus. The access terminal may be a cellular phone, a cordless phone, a session
initiation protocol (SIP) phone, a wireless local loop (WLL) station, a personal digital assistant
(PDA), a handheld device with a wireless communication function, a computing device or other
processing device connected to a wireless modem, an on-board device, a wearable device and a
terminal device in a next generation communication system such as a future 5G network, or a

terminal device in a future evolving public land mobile network (PLMN), etc.

In addition, various aspects or features of the present application may be implemented as
methods, apparatuses, or articles of manufacture using standard programming and/or
engineering techniques. The term "article of manufacture™ used in the present application
encompasses a computer program accessible from any computer-readable device, carrier, or
medium. For example, the computer-readable medium may include, but not limited to, a
magnetic storage device (such as a hard disk, a floppy disk, or a magnetic tape), a disk (such as
a compact disc (CD), a digital versatile disc (DVD)), a smart card and a flash storage device
(such as Erasable Programmable Read-Only Memory (EPROM), a card, a stick or a key driver).
In addition, various storage mediums described herein may represent one or more devices
and/or other machine-readable mediums for storing information. The term "machine-readable
medium" may include, but not limited to, a radio channel and various other mediums capable of

storing, containing, and/or carrying instructions and/or data.

FIG. 1 is a schematic diagram of a communication system 100 applicable to an
embodiment of the present application. As shown in FIG. 1, the communication system 100
includes: at least one core network device 110, at least one access network device 120, and at
least one terminal device 130. The core network device 110 may include a Mobility
Management Entity (MME), a Serving Gateway (S-GW), etc. The access network device may

be a base station. The core network is communicatively connected with the base station through
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an S1 interface. Specifically, the MME may be connected with the base station through an
S1-MME interface, and the S-GW may be connected with the base station through an S1-U
interface. The base station may communicate and connect with another base station through an
X2 interface. The terminal device may be communicatively connected with the base station

through a wireless communication interface.

It should be understood that the core network device, the access network device, and the
terminal device shown in FIG. 1 are merely example identifiers, and the communication system
may include more core network devices, access network devices, or terminal devices. A
quantity of core network devices, access network devices, or terminal devices is not particularly

limited in the present application.

In the communication system shown in FIG. 1, the terminal device may access a network
by establishing an RRC connection with the access network device. The terminal device that
has established the RRC connection is in a connected state, or may be called an activated state.
The terminal device that has released the RRC connection is in an idle state, or may be called
an inactive state. The terminal device in the connected state may send and receive data with the
access network device, and there is no signaling connection between the terminal device in the

idle state and the access network device.

In a 5G system, a RAN paging mechanism is introduced, in which a terminal device and a
core network device remain in connection, and when downlink data of the terminal device
arrives, the core network device sends downlink data of the terminal device to the access
network device, and the access network device sends the downlink data to the terminal device,
and the terminal device needs to transit from an inactive state to an active state to receive the
downlink data. However, in some scenarios, the core network will still initiate a paging process
to the terminal device, for example, when the core network needs to initiate CS FallBack, or
when paging through the access network fails. For the terminal device, subsequent behaviors
for received RAN paging and for received CN paging are different. Therefore, an embodiment
of the present application provides a communication method, in which the terminal device can

determine a paging type of a message.

FIG. 2 is a schematic flowchart of a communication method 200 according to an
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embodiment of the present application, which may be executed by the terminal device in the
wireless communication system shown in FIG. 1. As shown in FIG. 2, the method 200 includes

acts S210 and S220.
In S210, a terminal device receives a first message sent by an access network device.

Specifically, the first message may be a paging message, such as a Radio Resource Control
(RRC) message which may be an RRC Connection Request message, or an RRC Connection
Setup Complete message, or an RRC Connection Reconfiguration message, or an RRC

Connection Release message.
Optionally, the first message may be a media access control (MAC) message.
In S220, the terminal device determines a paging type according to the first message.

Specifically, the terminal device may determine the paging type according to contents
carried in the first message, or may determine the paging type according to resources used to

receive the first message, and the paging type is access network paging or core network paging.

Optionally, in some embodiments, the method 200 further includes: if the paging type is
access network paging, the terminal device transits from an inactive state to an active state to
receive downlink data sent by the access network device; or if the paging type is core network
paging, the terminal device replies a corresponding response message to the core network

device.

In other words, for different paging types, the subsequent behaviors of the terminal device
are different. When the paging type is core network paging, the first message sent by the access
network device may be considered as a forwarding message of the paging message sent by the
core network device. In this case, the terminal device needs to reply to the core network device
with a corresponding response message. The acts performed by the core network device after
receiving the response message are similar to those in the related art, and will not be described

here for brevity.

Or, if the paging type is determined to be access network paging, it indicates that the
terminal device and the access network device are still in a connected state, so the terminal

device may transit from an inactive state to an active state to receive downlink data sent by the
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access network device.

Optionally, in some embodiments, the act S220 may specifically include: the terminal
device determines the paging type according to information of the terminal device included in

the first message.

Specifically, the information of the terminal device may be identification information of
the terminal device. For example, the identification information of the terminal device may be
identification information that can uniquely identify the terminal device in a core network or an
access network, or the information of the terminal device may be a physical layer identifier, for
example, the physical layer identifier may be a radio network temporary identifier (RNTI), and

the first message may include the RNTI or be scrambled by the RNTI.

Optionally, in some embodiments, the terminal device determines the paging type
according to the information of the terminal device included in the first message, including: if
the information of the terminal device included in the first message is identification information
that can uniquely identify the terminal device in the core network, the terminal device
determines that the paging type is core network paging; or if the information of the terminal
device included in the first message is identification information that can uniquely identify the
terminal device in the access network, the terminal device determines that the paging type is

access network paging.

For example, the identification information that can uniquely identify the terminal device
in the core network may be a System Architecture Evolution (SAE) Temporary Mobile Station

Identifier (S-TMSI) or an international mobile subscriber Identity (IMSI).

The first message may be a paging message or a MAC message. For example, the S-TMSI
or IMSI of the terminal device may be included in the paging message or a MAC Protocol Data
Unit (PDU), and the terminal device may determine the S-TMSI or IMSI in the paging message
or MAC PDU, and determine the paging type as core network paging. Similarly, if the
identification information of the terminal device included in the paging message or MAC PDU
is the identification information of the terminal device in the access network, the terminal

device may determine that the paging type is access network paging.

It should be understood that the specific contents of the information of the terminal device



10

15

20

25

12

illustrated herein are merely exemplary and should not constitute any limitation to the present
application. The identification information of the terminal device in the core network may be
S-TMSI, IMSI, or even another identification used to uniquely identify the terminal device in
the core network, so is the identification information of the terminal device in the access

network, and the embodiment of the present application is not limited thereto.

Optionally, in some embodiments, the information of the terminal device is a physical
layer identifier, and the terminal device determines the paging type according to the information
of the terminal device included in the first message, including: determining the paging type

according to the physical layer identifier included in the first message.

For example, the physical layer identifier may be an RNTI for access network paging, or
may be an RNTI for core network paging. The physical layer identifier may be included in the
first message, or the first message may be scrambled by the physical layer identifier. If the
terminal device correctly receives the first message at a specific moment according to the
physical layer identifier, the paging type may be determined according to the physical layer
identifier. For example, if the physical layer identifier is a RNTI for core network paging and
the terminal device correctly receives the first message at a specific moment according to the
RNTI for core network paging, the paging type may be determined as core network paging.
Similarly, if the physical layer identifier is a RNTI for access network paging, and the terminal
device correctly receives the first message according to the RNTI for access network paging,

the paging type may be determined as access network paging.

Optionally, in the embodiment of the present application, the information of the terminal
device may be configured for the terminal device by an access network device or a core

network device, or the information of the terminal device may be agreed upon by a protocol.

Specifically, the information of the terminal device may be configured for the terminal
device by the network device through a semi-static configuration. For example, the access
network device or the core network device may configure the information of the terminal

device to the terminal device by a high-level signaling (for example, an RRC signaling).

Or, the information of the terminal device may be configured for the terminal device by a

network device through a dynamic configuration. For example, the access network device may
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configure the information of the terminal device to the terminal device through a Physical

Downlink Control Channel (PDCCH).

Or, the information of the terminal device may be agreed upon by a protocol, for example,
the protocol may agree upon information of the terminal device used for access network paging
and information of the terminal device used for core network paging. Both the access network
device and the terminal device may acquire information of the terminal device corresponding to
different paging types according to the protocol. Therefore, it is not necessary for the network
device to configure the information of the terminal device to the terminal device. The access
network device may include the information of the terminal device in the first message
according to the paging type and the information of the terminal device agreed upon by the
protocol for the paging type, and send the first message to the terminal device. After receiving
the first message, the terminal device may acquire the information of the terminal device from
the first message, and then it may determine a corresponding paging type according to the

information of the terminal device agreed upon by the protocol.

It should be understood that the first message listed above for carrying the information of
the terminal device are merely exemplary and should not constitute any limitation to the present
application. The information of the terminal device may be carried in an existing message
specified in an existing protocol (e.g., the specific message listed above or another existing
message), that is, an indication field for indicating the information of the terminal device may
be added to the existing message, or the information of the terminal device may be carried in a
newly added message, that is, the newly added message in the existing protocol are used to
carry the information of the terminal device, which is not particularly limited in the present
application. Using an existing message specified in an existing protocol to carry the information
of the terminal device is a relatively easy method to be implemented and may reduce signaling

overhead.

Optionally, in some embodiments, the terminal device determines the paging type
according to the first message, including: the terminal device determines the paging type

according to a resource used for receiving the first message.

Further, the terminal device determines the paging type according to the resource used for
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receiving the first message, including: if the terminal device receives the first message on a
specific resource for core network paging, the terminal device determines that the paging type
is core network paging; or if the terminal device receives the first message on a specific
resource for access network paging, the terminal device determines that the paging type is

access network paging.

Specifically, resources for access network paging and resources for core network paging
may be predetermined, i.e., the access network paging and core network paging use different
resources. Information of resources for the core network paging or the access network paging
includes at least one piece of: information of a time domain resource, information of a
frequency domain resource, information of a space resource, and information of a code domain

resource.

Therefore, the terminal device may determine the paging type according to the resource
used to receive the first message. For example, if the first message is received on a specific
resource (e.g., a specific time domain resource, or frequency domain resource, or time
frequency resource, or code domain resource, etc.) used for access network paging, the terminal
device may determine the paging type as access network paging. Or, if the first message is
received on a specific resource (e.g., a specific time domain resource, or frequency domain
resource, or time frequency resource, or code domain resource, etc.) for core network paging,

the terminal device may determine the paging type as core network paging.

It should be noted that, in the embodiment of the present application, the information of
the specific resource for the core network paging or the access network paging is configured for
the terminal device through the access network device or the core network device, or is

configured according to a protocol.

Specifically, the information of the specific resource for core network paging or access
network paging may be configured for the terminal device by a network device through a
semi-static configuration. For example, the access network device or core network device may
configure the information of the specific resource for core network paging or access network

paging to the terminal device through a high-level signaling (e.g., an RRC signaling).

Or, the information of the specific resource for core network paging or access network
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paging may be configured for the terminal device by network device through a dynamic
configuration. For example, the access network device may configure the information of the
specific resource for core network paging or access network paging to the terminal device

through a Physical Downlink Control Channel (PDCCH).

Or, the information of the specific resource for core network paging or access network
paging may be agreed upon by the protocol. For example, the protocol may agree on
information of a resource for access network paging and information of a resource for core
network paging. Both the access network device and the terminal device may acquire
information of resources corresponding to different paging types according to the protocol.
Therefore, it is not necessary for the network device to configure the information of the specific
resource for the core network paging or the access network paging to the terminal device. The
access network device may determine information of a resource corresponding to a paging type
according to the paging type in combination with a protocol agreement, so that the access
network device may use the resource to send the first message to the terminal device. After
receiving the first message, the terminal device may determine a corresponding paging type

according to a resource used to receive the first message.

The method for uplink transmission according to the embodiment of the present
application is described in detail from a perspective of a terminal device above in combination
with FIG. 2. A method for uplink transmission according to another embodiment of the present
application is described in detail from a perspective of an access network device below in
combination with FIG. 3. It should be understood that the description of the access network
device side corresponds to the description of the terminal device side, and the above may be

referred to for similar descriptions, which will not be repeated here to avoid repetition.

FIG. 3 is a schematic flowchart of a communication method according to another
embodiment of the present application. As shown in FIG. 3, the communication method 300

may include acts S310 and S320.

In S310, an access network device receives data of a terminal device sent by a core

network device.

In S320, a paging type for the terminal device is determined according to the data of the
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terminal device.

Specifically, the data of the terminal device may be downlink data of a user plane or a
signaling of a control plane, and the access network device may determine the paging type of
the terminal device according to specific contents of the data of the terminal device sent by the

core network device, wherein the paging type is access network paging or core network paging.

Optionally, determining the paging type for the terminal device according to the data of
the terminal device specifically includes: if the data of the terminal device is data of a user
plane of the terminal device, the access network device determines that the paging type is
access network paging; or if the data of the terminal device is a signaling of a control plane of
the terminal device, the access network device determines that the paging type is core network
paging; or if the data of the terminal device includes a paging request, the access network

device determines that the paging type is core network paging.

Optionally, in some embodiments, the method further includes: generating a first message
including information of the terminal device according to the paging type; and sending the first

message to the terminal device.

Specifically, after the access network device determines the paging type, further, the
access network device may generate a first message according to the paging type, and the first
message may be used for the terminal device to determine the paging type according to the first
message. The access network device may include information of the terminal device in the first
message to facilitate the terminal device to determine the paging type according to the
information of the terminal device in the received first message. Or the access network device
may send the first message using a specific resource, so that the terminal device may determine

the paging type according to a resource used to receive the first message.

Optionally, in some embodiments, generating the first message including the information
of the terminal device according to the paging type includes: if the access network device
determines that the paging type is core network paging, the information of the terminal device
included in the first message is identification information that can uniquely identify the terminal
device in the core network; or if the access network device determines that the paging type is

access network paging, the information of the terminal device included in the first message is
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identification information that can uniquely identify the terminal device in the access network.

Specifically, when the access network device determines that the paging type is core
network paging, the identification information of the terminal device in the core network may
be included in the first message, so that the terminal device may determine that the paging type
is core network paging according to the identification information of the terminal device in the
core network included in the first message. Similarly, if the access network device determines
that the paging type is access network paging, the identification information of the terminal
device in the access network may be included in the first message, so that the terminal device
may determine that the paging type is access network paging according to the identification

information of the terminal device in the access network in the first message.

Optionally, the identification information that can uniquely identify the terminal device in
the core network is a system architecture evolution temporary mobile station identifier (S-TMSI)

or an international mobile subscriber identity (IMSI) of the terminal device.

Optionally, in some embodiments, the generating the first message including the
information of the terminal device according to the paging type includes: if the access network
device determines that the paging type is core network paging, the information of the terminal
device included in the first message is a radio network temporary identifier (RNTI) for core
network paging; or if the access network device determines that the paging type is access
network paging, the information of the terminal device included in the first message is a RNTI

for access network paging.

Specifically, if the access network device determines that the paging type is core network
paging, the access network device may scramble the first message through the RNTI for core
network paging, or include the RNTI for core network paging in the first message. If the
terminal device correctly receives the first message according to the RNTI for core network

paging, the paging type is determined to be core network paging.

For access network paging, it is similar and will not be repeated here for the sake of

brevity.

Optionally, in some embodiments, the information of the terminal device is configured for

the terminal device by the access network device or the core network device, or the information
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of the terminal device is configured according to a protocol.

Optionally, in some embodiments, the method further includes: the access network device
uses a specific resource to send a first message to the terminal device according to the paging
type.

Optionally, in some embodiments, the access network device uses the specific resource to
send the first message to the terminal device according to the paging type, specifically
including: if the access network device determines that the paging type is core network paging,
the access network device sends the first message to the terminal device on a specific resource
for core network paging; or if the access network device determines that the paging type is
access network paging, the access network device sends the first message to the terminal device

on a specific resource for access network paging.

For example, different resources may be predetermined to be used for access network
paging and core network paging, so that the access network device may send the first message
using a corresponding resource according to a paging type. For example, if it is determined that
the paging type is access network paging, the first message is sent on a specific resource for
access network paging, so that if the terminal device receives the first message on the specific
resource for access network paging, the paging type may be determined to be access network
paging.

Optionally, in some embodiments, the information of the specific resource for the core
network paging or the access network paging includes at least one piece of the following:
information of a time domain resource, information of a frequency domain resource,

information of a space resource and information of a code domain resource.

Optionally, in some embodiments, the information of the specific resource for core
network paging or access network paging is configured for the terminal device through the

access network device or the core network device, or is configured according to a protocol.

Optionally, in some embodiments, the first message is a paging message or a media access

control (MAC) layer message.

Method embodiments of the present application are described in detail above with

reference to FIGs. 2 to 3, and apparatus embodiments of the present application are described in
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detail below with reference to FIGs. 4 to 7. It should be understood that the apparatus
embodiments and the method embodiments correspond to each other, and the method

embodiments may be referred to for similar description.

FIG. 4 is a schematic block diagram of a terminal device according to an embodiment of
the present application. The terminal device 400 of FIG. 4 includes: a communicating module

410 and a determining module 420.

The communicating module 410 is used for receiving a first message sent by an access

network device.

The determining module 420 is used for determining a paging type according to the first

message.

Optionally, in some embodiments, the first message is a paging message or a media access

control (MAC) layer message.

Optionally, in some embodiments, the paging type is access network paging or core
network paging.
Optionally, in some embodiments, the determining module 420 is specifically used for:

determining the paging type according to information of the terminal device included in the first

message.

Optionally, in some embodiments, the determining module 420 is specifically used for: if
the information of the terminal device included in the first message is identification information
that can uniquely identify the terminal device in a core network, determining the paging type as
core network paging; or if the information of the terminal device included in the first message is
identification information that can uniquely identify the terminal device in an access network,

determining the paging type as access network paging.

Optionally, in some embodiments, the identification information that can uniquely identify
the terminal device in the core network is a system architecture evolution temporary mobile
station identifier (S-TMSI) or an international mobile subscriber identity (IMSI) of the terminal

device.

Optionally, in some embodiments, the information of the terminal device is a physical
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layer identifier, and the determining module 420 is specifically used for: determining the paging

type according to the physical layer identifier included in the first message.

Optionally, in some embodiments, the determining module 420 is specifically used for: if
the physical layer identifier is a radio network temporary identifier (RNTI) for core network
paging and the terminal device correctly receives the first message according to the physical
layer identifier, determining the paging type as core network paging; or if the physical layer
identifier is a RNTI for access network paging and the terminal device correctly receives the
first message according to the physical layer identifier, determining the paging type as access
network paging.

Optionally, in some embodiments, the information of the terminal device is configured for
the terminal device by the access network device or a core network device, or the information

of the terminal device is configured according to a protocol.

Optionally, in some embodiments, the determining module 420 is specifically used for:

determining the paging type according to a resource used for receiving the first message.

Optionally, in some embodiments, the determining module 420 is specifically used for:
determining that the paging type is core network paging if the terminal device receives the first
message on a specific resource for core network paging; or determining that the paging type is
access network paging if the terminal device receives the first message on a specific resource

for access network paging.

Optionally, in some embodiments, the information of the specific resources for the core
network paging or the access network paging includes at least one piece of the following:
information of a time domain resource, information of a frequency domain resource,

information of a space resource and information of a code domain resource.

Optionally, in some embodiments, the information of the specific resource for the core
network paging or the access network paging is configured for the terminal device through the

access network device or the core network device, or is configured according to a protocol.

Optionally, in some embodiments, the communicating module 410 is further used for:
transiting from an inactive state to an active state to receive downlink data sent by the access

network device if the paging type is access network paging; or replying a corresponding
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response message to the core network device if the paging type is core network paging.

Specifically, the terminal device 400 may correspond to (e.g., may be configured as or be
itself) the terminal device described in the method 200. And various modules or units in the
terminal device 400 are respectively used for executing various acts or processes performed by
the terminal device in the method 200. Herein, in order to avoid redundancy, detailed

description thereof is omitted.

FIG. 5 is a schematic block diagram of an access network device according to an
embodiment of the present application. The access network device 500 of FIG. 5 includes a

communicating module 510 and a determining module 520.

The communicating module 510 is used for receiving data of a terminal device sent by a

core network device.

The determining module 520 is used for determining a paging type for the terminal device

according to the data of the terminal device.

Optionally, in some embodiments, the paging type is access network paging or core
network paging.

Optionally, in some embodiments, the determining module 520 is specifically used for:
determining that the paging type is access network paging if the data of the terminal device is
data of a user plane of the terminal device; or determining the paging type as core network
paging if the data of the terminal device is a signaling of a control plane of the terminal device;
or determining the paging type as core network paging if the data of the terminal device

includes a paging request.

Optionally, in some embodiments, the access network device 500 further includes: a
generating module, used for generating a first message including information of the terminal

device according to the paging type.

The communicating module 510 is further used for: sending the first message to the

terminal device.

Optionally, in some embodiments, if the access network device determines that the paging

type is core network paging, the information of the terminal device included in the first message
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is identification information that can uniquely identify the terminal device in the core network;
or if the access network device determines that the paging type is access network paging, the
information of the terminal device included in the first message is identification information

that can uniquely identify the terminal device in the access network.

Optionally, in some embodiments, the identification information capable of uniquely
identifying the terminal device in the core network is a system architecture evolution temporary
mobile station identifier (S-TMSI) or an international mobile subscriber identity (IMSI) of the

terminal device.

Optionally, in some embodiments, if the access network device determines that the paging
type is core network paging, the information of the terminal device included in the first message
is a radio network temporary identifier (RNTI) for core network paging; or if the access
network device determines that the paging type is access network paging, the information of the

terminal device included in the first message is a RNTI for access network paging.

Optionally, in some embodiments, the information of the terminal device is configured for
the terminal device by the access network device or the core network device, or the information

of the terminal device is configured according to a protocol.

Optionally, in some embodiments, the communicating module is further used for: using a

specific resource to send the first message to the terminal device according to the paging type.

Optionally, in some embodiments, the communicating module is specifically used for:
sending the first message to the terminal device on a specific resource for core network paging
if the access network device determines that the paging type is core network paging; or sending
the first message to the terminal device on a specific resource for access network paging if the

access network device determines that the paging type is access network paging.

Optionally, in some embodiments, the information of the specific resource for the core
network paging or the access network paging includes at least one piece of the following:
information of a time domain resource, information of a frequency domain resource,

information of a space resource, and information of a code domain resource.

Optionally, in some embodiments, the information of the specific resource for the core

network paging or the access network paging is configured for the terminal device through the
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access network device or the core network device, or is configured according to a protocol.

Optionally, in some embodiments, the first message is a paging message or a media access

control (MAC) layer message.

Specifically, the access network device 500 may correspond to (e.g., may be configured as
or be itself) the access network device described in the method 300, and various modules or
units in the access network device 500 are respectively used for executing various acts or
processes performed by the access network device in the method 300. Herein, in order to avoid

redundancy, detailed description thereof is omitted.

As shown in FIG. 6, the embodiment of the present application provides a terminal device
600, which may be the terminal device 400 in FIG. 4 and can be used for executing the
operations of the terminal device corresponding to the method 200 in FIG. 2. The terminal
device 600 includes an input interface 610, an output interface 620, a processor 630, and a
memory 640. The input interface 610, the output interface 620, the processor 630, and the
memory 640 may be connected through a bus system. The memory 640 is used for storing
programs, instructions, or codes. The processor 630 is used for executing programs, instructions,
or codes in the memory 640 to control the input interface 610 to receive signals, to control the
output interface 620 to send signals, and to complete the operations in the method

embodiments.

It should be understood that in the embodiments of the present application, the processor
630 may be a Central Processing Unit (CPU), or the processor 630 may be another general
processor, a digital signal processor (DSP), an application specific integrated circuit (ASIC), a
field programmable gate arrays (FPGA) or another programmable logic device, a discrete gate,
or a transistor logic device, a discrete hardware component, etc. The general processor may be a

microprocessor, or the processor may be any conventional processor or the like.

The memory 640 may include a read only memory and a random access memory, and
provide instructions and data to the processor 630. A portion of memory 640 may include
non-volatile random access memory. For example, the memory 640 may also store type

information of a device.

In implementation processes, various acts of the method may be accomplished by an



10

15

20

25

24

integrated logic circuit of hardware or instructions in a form of software in the processor 630.
The acts of the method disclosed in connection with the embodiment of the present application
may be directly embodied to be accomplished by execution of a hardware processor or by a
combination of hardware and software modules in the processor. The software modules may be
located in a storage medium commonly used in the art, such as a random access memory, a
flash memory, a read-only memory, a programmable read-only memory, or an electrically
erasable programmable memory, or a register. The storage medium is located in the memory
640, and the processor 630 reads information in the memory 640 and completes the acts of the
method in combination with its hardware. In order to avoid repetition, it will not be described in

detail here.

In a specific embodiment, the determining module 420 included in the terminal device in
FIG. 4 may be implemented by the processor 630 in FIG. 6, and the communicating module
410 included in the terminal device 400 may be implemented by the input interface 610 and the
output interface 620 in FIG. 6.

As shown in FIG. 7, the embodiment of the present application provides an access network
device 700, which may be the access network device 500 in FIG. 5, and can be used for
executing the operations of the access network device corresponding to the method 300 in FIG.
3. The network device 700 includes an input interface 710, an output interface 720, a processor
730, and a memory 740. The input interface 710, the output interface 720, the processor 730,
and the memory 740 may be connected through a bus system. The memory 740 is used for
storing programs, instructions, or codes. The processor 730 is used for executing programs,
instructions, or codes in the memory 740 to control the input interface 710 to receive signals, to
control the output interface 720 to send signals, and to complete the operations in the method

embodiments.

It should be understood that in the embodiments of the present application, the processor
730 may be a Central Processing Unit (CPU), or the processor 730 may be another general
processor, a digital signal processor (DSP), an application specific integrated circuit (ASIC), a
field programmable gate arrays (FPGA), or another programmable logic device, a discrete gate,

or a transistor logic device, a discrete hardware components, etc. The general processor may be
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a microprocessor, or the processor may be any conventional processor or the like.

The memory 740 may include a read only memory and a random access memory, and
provide instructions and data to the processor 730. A portion of memory 740 may include
non-volatile random access memory. For example, the memory 740 may also store type

information of a device.

In implementation processes, various acts of the methods may be accomplished by an
integrated logic circuit of hardware or instructions in a form of software in the processor 730.
The acts of the method disclosed in connection with the embodiment of the present application
may be directly embodied to be accomplished by execution of a hardware processor or by a
combination of hardware and software modules in the processor. The software modules may be
located in a storage medium commonly used in the art, such as a random access memory, a
flash memory, a read-only memory, a programmable read-only memory, or an electrically
erasable programmable memory, or a register. The storage medium is located in the memory
740, and the processor 730 reads information in the memory 740 and completes the acts of the
method in combination with its hardware. In order to avoid repetition, it will not be described in

detail here.

In a specific embodiment, the determining module 520 and the generating module
included in the access network device in FIG. 5 may be implemented by the processor 730 in
FIG. 7, and the communicating module 510 included in the access network device 500 may be

implemented by the input interface 710 and the output interface 720 in FIG. 7.

Those of ordinary skill in the art may recognize that various example units and algorithm
acts described in connection with the embodiments disclosed herein may be implemented in
electronic hardware, or a combination of computer software and electronic hardware. Whether
these functions are implemented in hardware or software depends on a specific application and
design constraint of the technical solution. Skilled in the art may use different manners to
realize the described functions for each particular application, but such realization should not be

considered to be beyond the scope of the present application.

Those skilled in the art may clearly understand that for convenience and conciseness of

description, the specific working process of the systems, apparatuses and units described above



10

15

20

25

26

may refer to the corresponding processes in the embodiments of methods, and details are not

described herein again.

In several embodiments provided by the present application, it should be understood that
the disclosed systems, apparatuses and methods may be implemented in other ways. For
example, the apparatus embodiments described above are only illustrative, for another example,
the division of the units is only a logical function division, and there may be other division
manners in actual realization. For still another example, multiple units or components may be
combined or integrated into another system, or some features may be ignored or not executed.
On the other hand, the mutual coupling or direct coupling or communication connection shown
or discussed may be indirect coupling or communication connection through some interfaces,

apparatuses, or units, and may be in electrical, mechanical or other forms.

The units described as separated components may or may not be physically separated, and
the component shown as a unit may or may not be a physical unit, i.e., it may be located in one
place, or may be allocated over multiple network units. Some or all of the units may be selected

according to practical needs to achieve a purpose of the solution of the embodiments.

In addition, various functional units in various embodiments of the present application
may be integrated in one processing unit, or various units may be physically present separately,

or two or more units may be integrated in one unit.

The functions may be stored in a computer readable storage medium if implemented in a
form of a software functional unit and sold or used as a separate product. Based on this
understanding, the technical solution of the present application, in essence, or the part
contributing to the related art, or the part of the technical solution, may be embodied in the form
of a software product stored in a storage medium, including a number of instructions for
causing a computer device (which may be a personal computer, a server, or a network device)
to perform all or part of the acts of the method described in various embodiments of the present
application. The storage medium include a U disk, a mobile hard disk, a read-only memory
(ROM), a random access memory (RAM), a magnetic disk, or an optical disk, and other

medium capable of storing program codes.

The foregoing are merely example embodiments of the present application, but the
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protection scope of the present application is not limited thereto. Any person skilled in the art
may easily conceive variations or substitutions within the technical scope disclosed by the
present application, which should be included within the protection scope of the present
application. Therefore, the protection scope of the present application should be subject to the

protection scope of the claims.
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What is claimed is:
1. A communication method, comprising:
receiving, by a terminal device, a first message sent by an access network device; and
determining, by the terminal device, a paging type according to the first message.

2. The method according to claim 1, wherein the first message is a paging message or a

media access control (MAC) layer message.

3. The method according to claim 1 or 2, wherein the paging type is access network paging

or core network paging.

4. The method according to any one of claims 1-3, wherein the determining, by the

terminal device, the paging type according to the first message, comprises:

determining, by the terminal device, the paging type according to information of the

terminal device comprised in the first message.

5. The method according to claim 4, wherein the determining, by the terminal device, the
paging type according to information of the terminal device comprised in the first message,

comprises:

determining, by the terminal device, that the paging type is core network paging if the
information of the terminal device comprised in the first message is identification information

that is able to uniquely identify the terminal device in a core network; or

determining, by the terminal device, that the paging type is access network paging if the
information of the terminal device comprised in the first message is identification information

that is able to uniquely identify the terminal device in an access network; or

determining, by the terminal device, that the paging type is access network paging if the
information of the terminal device is a physical layer identifier and the physical layer identifier
is a radio network temporary identifier (RNTI) for access network paging, and the terminal

device correctly receives the first message according to the RNTI for access network paging.

6. The method according to claim 5, wherein the identification information that is able to

uniquely identify the terminal device in the core network is a system architecture evolution
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temporary mobile station identifier (S-TMSI) or an international mobile subscriber identity

(IMSI) of the terminal device.

7. The method according to any one of claims 4-6, wherein the information of the terminal
device is configured for the terminal device by the access network device or a core network

device, or the information of the terminal device is configured according to a protocol.
8. A communication method, comprising:

receiving, by an access network device, data of a terminal device sent by a core network

device; and

determining a paging type for the terminal device according to the data of the terminal

device.

9. The method according to claim 8, wherein the paging type is access network paging or

core network paging.

10. The method according to claim 8 or 9, wherein the determining the paging type for the

terminal device according to the data of the terminal device comprises:

determining, by the access network device, that the paging type is access network paging if

the data of the terminal device is user plane data of the terminal device; or

determining, by the access network device, that the paging type is core network paging if

the data of the terminal device is a control plane signaling of the terminal device; or

determining, by the access network device, that the paging type is core network paging if

the data of the terminal device comprises a paging request.

11. The method according to any one of claims 8-10, wherein the method further

comprises:

generating a first message comprising information of the terminal device according to the
paging type; and
sending the first message to the terminal device.

12. The method according to claim 11, wherein the generating the first message

comprising the information of the terminal device according to the paging type comprises:
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the information of the terminal device comprised in the first message being identification
information that is able to uniquely identify the terminal device in a core network if the access

network device determines that the paging type is core network paging; or

the information of the terminal device comprised in the first message being identification
information that is able to uniquely identify the terminal device in an access network if the

access network device determines that the paging type is access network paging.

13. The method according to claim 12, wherein the identification information that is able
to uniquely identify the terminal device in the core network is a system architecture evolution
temporary mobile station identifier (S-TMSI) or an international mobile subscriber identity

(IMSI) of the terminal device.

14. A terminal device, configured to implement the method according to any one of claims

1-7.

15. An access network device, configured to implement the method according to any one

of claims 8-13.



