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handover control and/or measurement control and/or paging for the UE ac-
cording to mobility level information of the UE. Provided with the present
disclosure, system resources can be saved and overall system performance
can be improved. The present disclosure further provides a method and de-
vice for selecting a core network for a User Equipment (UE) by an enhanced
Long Term Evolution (LTE) base station. The method comprises the steps
of: establishing a radio resource control (RRC) connection to a UE; selecting
a core network corresponding to the UE according to a preset condition; re-
ceiving a response message transmitted by the corresponding core network;
and, transmitting a RRC configuration message to the UE to configure or re-
contigure a user plane for the UE. The method of the present disclosure can
select a proper core network for a terminal, so that a UE in 5G can use the
features of 5G to increase the amount of user data and the utilization rate of
network frequency.
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Description
Title of Invention: METHOD AND APPARATUS FOR CON-

TROLLING OR PAGING A USER EQUIPMENT
Technical Field

The present disclosure relates to radio communications and in particular to a method

and apparatus for controlling or paging a user equipment (UE).

Background Art

To meet the demand for wireless data traffic having increased since deployment of
4G communication systems, efforts have been made to develop an improved 5G or
pre-5G communication system. Therefore, the 5G or pre-5G communication system is
also called a ‘Beyond 4G Network’ or a ‘Post LTE System’. The 5G communication
system is considered to be implemented in higher frequency (mmWave) bands, e.g.,
60GHz bands, so as to accomplish higher data rates. To decrease propagation loss of
the radio waves and increase the transmission distance, the beamforming, massive
multiple-input multiple-output (MIMO), Full Dimensional MIMO (FD-MIMO), array
antenna, an analog beam forming, large scale antenna techniques are discussed in 5G
communication systems. In addition, in 5G communication systems, development for
system network improvement is under way based on advanced small cells, cloud Radio
Access Networks (RANs), ultra-dense networks, device-to-device (D2D) commu-
nication, wireless backhaul, moving network, cooperative communication, Co-
ordinated Multi-Points (CoMP), reception-end interference cancellation and the like. In
the 5G system, Hybrid FSK and QAM Modulation (FQAM) and sliding window su-
perposition coding (SWSC) as an advanced coding modulation (ACM), and filter bank
multi carrier (FBMC), non-orthogonal multiple access(tNOMA), and sparse code
multiple access (SCMA) as an advanced access technology have been developed.

The Internet, which is a human centered connectivity network where humans
generate and consume information, is now evolving to the Internet of Things (IoT)
where distributed entities, such as things, exchange and process information without
human intervention. The Internet of Everything (IoE), which is a combination of the
IoT technology and the Big Data processing technology through connection with a
cloud server, has emerged. As technology elements, such as “sensing technology”,
“wired/wireless communication and network infrastructure”, “service interface
technology”, and “Security technology” have been demanded for IoT implementation,
a sensor network, a Machine-to-Machine (M2M) communication, Machine Type Com-
munication (MTC), and so forth have been recently researched. Such an IoT en-

vironment may provide intelligent Internet technology services that create a new value
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to human life by collecting and analyzing data generated among connected things. IoT
may be applied to a variety of fields including smart home, smart building, smart city,
smart car or connected cars, smart grid, health care, smart appliances and advanced
medical services through convergence and combination between existing Information
Technology (IT) and various industrial applications.

In line with this, various attempts have been made to apply SG communication
systems to IoT networks. For example, technologies such as a sensor network,
Machine Type Communication (MTC), and Machine-to-Machine (M2M) commu-
nication may be implemented by beamforming, MIMO, and array antennas. Ap-
plication of a cloud Radio Access Network (RAN) as the above-described Big Data
processing technology may also be considered to be as an example of convergence
between the 5G technology and the IoT technology.

Modern mobile communication technologies more and more tend to provide users
with multimedia services at high transmission rates. Fig.1 shows a diagram of a system
architecture evolution (SAE) system architecture.

In Fig.1, a user equipment (UE) 101 is a terminal device for receiving data. An
evolved universal terrestrial radio access network (E-UTRAN) 102 is a radio access
network which includes a macro base station (eNodeB/NodeB) that provide an
interface for the UE to access a radio network. A mobility management entity (MME)
103 is responsible for managing a mobility context, a session context and security in-
formation of the UE. A serving gateway (SGW) 104 is responsible for providing user
plane functions. The MME 103 and the SGW 104 may be located in a same physical
entity. A packet data network gateway (PGW) 105 is responsible for functions such as
charging and lawful interception, and it may be located in a same physical entity with
the SGW 104 too. A policy and charging rules function (PCRF) entity 106 is re-
sponsible for providing quality of service (QoS) policies and charging rules. A serving
general packet radio service (GPRS) support node (SGSN) 108 is a network node
device that provides routing for data transmissions in a universal mobile telecommu-
nications system (UMTS). A home subscription server (HSS) 109 is a home sub-
scription subsystem of the UE, and it is responsible for protecting user information
such as a current location of the UE, an address of a serving node, user security in-
formation, and a packet data context of the UE.

5G refers to the fifth generation of mobile communication technology. Different
from the previous four generations, 5G is not a single wireless technology but a fusion
of existing wireless communication technologies. At present, the peak rate in the LTE
can be up to 100 Mbps, and the peak rate in 5G will be up to 10 Gbps, which is
improved by 100 times in comparison to 4G. Due to the limited spontaneous

processing capability, the existing 4G network is unable to support some services, such
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as high-resolution video, high-quality voice, augmented reality and virtual reality. 5G
will introduce more advanced technologies, satisfy the demands for traffic growth of
mobile services by higher spectrum efficiency, more spectrum resources, denser cells
or more, solve the problems in the 4G network, and establish a network society with
high transmission rate, high capability, low delay, high reliability and excellent user
experience. As shown in Fig. 1, the 5G architecture contains a 5G access network and
a 5G core network, and a User Equipment (UE) communicates with a data network

through the access network and the core network.
An initial overall architecture of the 5G is shown in Fig.2. It includes a next

generation (NextGen) UE (also called SG UE), a next generation access network (also
called 5G access network) or next generation radio access network (Next Gen(R)AN),
a next generation core network (NextGen Core) (also called 5G core network), and a
data network. The UE communicates with the data network through the access network
and the core network.

A control plane interface between the Next Gen(R)AN and the NextGen Core is
NG2, and a user plane interface between the Next Gen(R)AN and the NextGen Core is
NG3. The names of these interfaces are only temporarily named, and if the 3rd
generation partnership project (3GPP) finally decides to use other names, the main
content of the present disclosure is not affected. The NextGen Core further includes a
user plane function entity and a control plane function entity, where the Next Gen
(R)AN represents NextGen AN or NextGen RAN.

In a next generation mobile communication system, in order to distinguish UE
mobility, UE mobility levels are proposed. The UE mobility levels may include:

-No mobility: a UE is static or semi-static, and the UE can only access a network
through a fixed access point;

-Restricted mobility: a UE moves within a pre-configured permitted geographical
area, €.g., an area in a tracking area (TA) list; and

-Unrestricted mobility: a UE can move freely, that is, there is not a permitted geo-
graphical area pre-configured for the UE.

The UE mobility level of a UE is determined by the NextGen Core according to ca-
pabilities of the UE, service demand information of the UE, operator strategies, and
subscription information of the UE. During an attachment or service request procedure
of the UE, the NextGen Core sends a decided UE mobility level to the UE. In this way,
the UE can perform corresponding mobility operations according to the UE mobility

level.
Disclosure of Invention

Technical Problem
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At present, in the next generation mobile communication system, the number of UEs
will be greatly increased, and operations for the UEs, such as measurement control,
handover and paging, will consume a lot of system resources, which decreases overall
transmission performance of the system and may not be able to meet UE transmission

requirements.
In addition, in the network evolution, the LTE base stations will be continuously

used in the first stage; meanwhile, 5G UEs can be supported, and 5G features can be
used. Therefore, it is attractive to and expected by the operators to upgrade the LTE
base stations to support the 5G features. In order to upgrade the LTE base stations such
that the LTE base stations can be connected to the 5G core network, the following
problems are to be solved:

1) how to select a proper core network for a terminal;

2) how to realize coordination between an enhanced LTE base station and a 5G base
station;

3) how to establish a horizontal interface between an enhanced LTE base station and
another enhanced LTE base station; and

4) how to inform a UE of using a proper protocol.

Solution to Problem

The present disclosure provides a method for controlling or paging a UE, so as to
save system resources and improve overall system performance.

To achieve the above objects, the present disclosure adopts the following technical
schemes:

A method for controlling or paging a user equipment (UE), includes:

receiving, by an access network node, mobility level information of a UE;

performing, by the access network node, handover control and/or measurement
control and/or paging operation for the UE according to mobility level information of
the UE.

Preferably, mobility level information of the UE includes no mobility, restricted
mobility, or unrestricted mobility.

Preferably, in response to mobility level information of the UE being no mobility,
mobility level information of the UE further includes: no mobility at all, or the UE
only moving within a scope of a current cell, current tracking area (TA), or current
base station;

and/or

in response to mobility level information of the UE being restricted mobility,
mobility level information of the UE further includes: an identifier of a geographical

area where the UE is allowed to move; in which the identifier of the geographical area
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is an identifier of a TA or base station.

Preferably, in response to mobility level information of the UE including the UE only
moving within the scope of the current cell, mobility level information of the UE
further includes a cell identifier of a cell where the UE is located;

and/or, in response to mobility level information of the UE including the UE only
moving within the scope of the current TA, mobility level information of the UE
further includes a TA identifier of a TA where the UE is located.

Preferably, performing handover control for the UE includes:

in response to mobility level information of the UE including no mobility, or in
response to mobility level information of the UE including no mobility at all, or in
response to mobility level information of the UE including no mobility and the UE
only moving within the scope of the current cell, the access network node not
performing handover for the UE; and/or

in response to mobility level information of the UE including no mobility, and the
UE only moving within the scope of the current TA or current base station, then the
access network node not performing handover to other TAs or base stations other than
the TA or base station where the UE is located; and/or,

in response to mobility level information of the UE including restricted mobility,
then the access network node not performing handover to a cell outside of a specified
geographical area for the UE; in which the specified geographical area is a geo-
graphical area configured for the UE where the UE is allowed to move.

Preferably, performing measurement control for the UE includes:

in response to mobility level information of the UE including no mobility, or in
response to mobility level information of the UE including no mobility at all, or in
response to mobility level information of the UE including no mobility and the UE
only moving within the scope of the current cell, then the access network node not con-
figuring a measurement for the UE; and/or,

in response to mobility level information of the UE including no mobility and the UE
only moving within the scope of the current TA or current base station, then the access
network node only containing a cell or frequency in the TA or base station where the
UE is located in a message for configuring the UE to perform a measurement; and/or,

in response to mobility level information of the UE including restricted mobility,
then the access network node only containing a cell or frequency within the specified
geographical area in the message for configuring the UE to perform a measurement; in
which the specified geographical area is a geographical area configured for the UE
where the UE is allowed to move.

Preferably, performing the paging operation for the UE includes:

in response to mobility level information of the UE including no mobility, or in
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response to mobility level information of the UE including no mobility at all, or in
response to mobility level information of the UE including no mobility and the UE
only moving within the scope of the current cell, then after the access network node
receiving a paging message for the UE, the access network node only paging the UE
within respective cells under an access point of the UE, or only paging the UE within a
cell where the UE is located; and/or,

in response to mobility level information of the UE including no mobility, and the
UE only moving within the scope of the current TA or current base station, then after
the access network node receiving a paging message for the UE, the access network
node only paging the UE within cells of a TA or base station where the UE is located;
and/or

in response to mobility level information of the UE including no mobility, and the
UE only moving within the scope of the current TA or base station, then in response to
the access network node requiring to send a paging message to other access network
nodes, the access network node sending the paging message to an access network node
which controls a cell within the specified geographical area;

in response to mobility level information of the UE including restricted mobility,
then after the access network node receiving a paging message for the UE, the access
network node only paging the UE in a cell within the specified geographical area; and

in response to mobility level information of the UE including restricted mobility,
then when the access network node requiring to send a paging message to other access
network nodes, the access network node sending the paging message to an access
network node which controls a cell within the specified geographical area; wherein the
specified geographical area is a geographical area configured for the UE where the UE
is allowed to move.

Preferably, during an attachment procedure of the UE, the access network node
receives mobility level information of the UE.

Preferably, after the access network node receives mobility level information of the
UE, the method further includes: the access network node receiving updated mobility
level information of the UE, and the access network node using updated mobility level
information of the UE to update saved mobility level information of the UE.

Preferably, updating mobility level information of the UE is triggered by a handover
procedure happening between different cells or different access network nodes;

or, updating mobility level information of the UE is triggered by a service demand or
mobility demandof the UE;

or, updating mobility level information of the UE is triggered by information
received by the core network node from a higher layer or operator.

Preferably, the access network node receiving mobility level information of the UE
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includes:

the access network node receiving mobility level information of the UE sent by a
core network node or the UE;

and/or,

the access network node receiving updated mobility level information of the UE
includes: the access network node receiving updated mobility level information of the
UE from the core network node or the UE.

An apparatus for controlling or paging a user equipment (UE), includes: a receiving
unit and a controlling unit; in which

the receiving unit is configured to receive mobility level information of the UE; and

the controlling unit is configured to perform handover control and/or measurement
control and/or paging for the UE according to mobility level information of the UE.

As is seen from the foregoing technical schemes, in the present disclosure, an access
network node receives mobility level information of a UE; and the access network
node performs handover control, and/or measurement control, and/or paging for the
UE according to mobility level information of the UE. Through the foregoing schemes,
when the access network node performs handover control, measurement control, and
paging for the UE, it performs according to mobility level information of the UE, so
that handover, measurement, and paging operations are limited in a scope corre-
sponding to a mobility level of the UE according to mobility characteristics of the UE,
which reduces unnecessary resource consumption, and improves overall system per-
formance.

The present further provides a method for providing a new service based an
enhanced LTE base station and a corresponding device.

For this purpose, an embodiment of the present disclosure provides a method for
selecting a core network for a UE by an enhanced LTE base station, comprising the
following steps of:

establishing a radio resource control (RRC) connection to a UE;

selecting a core network corresponding to the UE according to a preset condition;

receiving a response message transmitted by the corresponding core network; and

transmitting a RRC configuration message to the UE to configure or reconfigure a
user plane for the UE.

Another embodiment of the present disclosure provides a method for establishing a
secondary base station for a UE by an enhanced L'TE base station, comprising the
following steps of:

transmitting a secondary base station addition request message to a secondary base
station with an X2 interface;

recelving a secondary base station addition response message transmitted by the
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secondary base station with the X2 interface, the secondary base station addition
response message carrying configuration information for a UE provided by the
secondary base station;

transmitting, to the UE, a RRC message carrying configuration information for the
UE provided by the secondary base station with the X2 interface;

receiving the RRC message transmitted by the UE after new configuration in-
formation is successfully configured; and

transmitting a response message to the secondary base station with the X2 interface.

Still another embodiment of the present disclosure provides a method for establishing
a horizontal interface between an enhanced LTE base station and a neighboring base
station, comprising the following steps of:

transmitting an X2 interface or non-X2 interface establishment request message, the
X2 interface or non-X2 interface establishment request message containing an
identifier of an enhanced LTE base station and information about cells in the enhanced
LTE base station; and

receiving an X2 interface or non-X2 interface establishment response message
transmitted by a neighboring base station, the X2 interface or non-X2 interface estab-
lishment response message containing an identifier of the neighboring base station and
information about cells in the neighboring base station.

Yet another embodiment of the present disclosure provides a method for informing a
UE about how to configure protocol by an enhanced LTE base station, comprising the
following steps of:

transmitting, to a UE, a notification message that the access network of the UE can
provide 5G features; and

receiving a RRC message transmitted by the UE, and acquiring a non-access stratum
message carried by the RRC message so that the UE configures a protocol matched
with the access network of the UE.

Compared with the prior art, the solutions of the present disclosure have the
following advantages:

1. the method for selecting a core network provided by the present disclosure can
select a proper core network for a terminal;

2. the method for establishing a secondary base station provided by the present
disclosure can realize coordination between an enhanced L'TE base station and a 5G
base station;

3. by the method for establishing a horizontal interface provided by the present
disclosure, the establishment of a horizontal interface between an enhanced LTE base
station and another neighboring base station is realized; and

4. by the method for informing a terminal-configured protocol provided by the
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present disclosure, a terminal can use a proper protocol for communication.

Advantageous Effects of Invention

Based on the functions realized by the methods, a 5G terminal can use the 5G
features to increase the amount of user data and the utilization rate of network
frequency.

Additional aspects and advantages of the present disclosure will be partially ap-
preciated and become apparent from the description below, or will be well learned
from the practices of the present disclosure.

Brief Description of Drawings

FIG.1 is a schematic diagram of a SAE system architecture;

FIG.2 is a schematic diagram of an initial overall architecture of 5G;

FIG.3 is a schematic diagram of a basic flow of a method for controlling or paging a
UE according to the present disclosure;

FIG.4 is a schematic diagram of Embodiment 1 of the present disclosure;

FIG.5 is a schematic diagram of Embodiment 2 of the present disclosure;

FIG.6 is a schematic diagram of Embodiment 3 of the present disclosure;

FIG.7 is a schematic diagram of Embodiment 4 of the present disclosure;

FIG.8 is a schematic diagram of a basic structure of an apparatus for controlling or
paging a UE according to the present disclosure;

FIG. 9 is an architecture diagram of an enhanced LTE base station according to the
present disclosure;

FIG. 10 is a schematic diagram of a process of selecting a core network for a UE
according to the present disclosure;

FIG. 11 is a schematic diagram of a process of establishing a secondary base station
for a UE based on an X2 interface according to the present disclosure;

FIG. 12 is a schematic diagram of a process of establishing an X2 horizontal
interface between an enhanced LTE base station and a neighboring base station
according to the present disclosure;

FIG. 13 is a schematic diagram of a process of informing a UE of configuring a cor-
responding protocol according to the present disclosure;

FIG. 14 is a schematic diagram of a process of establishing an Xx horizontal
interface between an enhanced LTE base station and a neighboring base station
according to the present disclosure;

FIG. 15 is a schematic diagram of a process of establishing a secondary base station

for a UE based on an Xx interface according to the present disclosure;
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FIG. 16 is a schematic structure diagram of a device for selecting a core network for
a UE by an enhanced LTE base station according to an embodiment of the present

disclosure;
FIG. 17 is a schematic structure diagram of a device for establishing a secondary

base station for a UE by an enhanced LTE base station according to an embodiment of
the present disclosure;

FIG. 18 is a schematic structure diagram of a device for establishing a horizontal
interface between an enhanced LTE base station and a neighboring base station
according to an embodiment of the present disclosure; and

FIG. 19 is a schematic structure diagram of a device for informing a UE about how
to configure protocol by an enhanced LTE base station according to an embodiment of

the present disclosure.

Mode for the Invention

To make the objects, technical means and advantages of the present disclosure more
clear, the present disclosure will be further illustrated in combination with the attached
drawings.

In traditional next generation of communication systems, various kinds of mea-
surement control, handover, and paging operations for UEs of different mobility levels
are processed in the same way. However, if mobility levels of UEs are different, corre-
sponding mobility scopes of the UEs are different, and measurement, handover, and
paging operations performed in a scope, to which a UE will not move, are actually
useless but cost a lot of system resources. Besides of these, the UE may also perform
some unnecessary operations and consume unnecessary power. Based on these, the
basic idea of the present disclosure is that when measurement control, handover, and
paging operations for a UE are performed, they are performed according to a mobility
level of the UE, and the measurement control, handover, and paging operations are re-
stricted to a mobility scope corresponding to the mobility level.

More specifically, in the traditional art, the NextGen (R)AN does not know mobility
levels of UEs, and thus cannot perform different control operations for UEs of different
mobility levels. Based on the above analysis, the present disclosure provides a method
for controlling or paging a UE, as described in Fig.3. The method includes the
following steps.

In step 301, an access network node receives mobility level information of a UE.

Mobility level information of the UE may include information regarding whether the
UE is no mobility, restricted mobility, or unrestricted mobility. These three types of in-
formation correspondingly indicate that the UE is in three different mobility levels A,
B, and C.
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When the UE is in a mobility level of no mobility (i.e., mobility level A), the
mobility level may represent only one mobility level, or may be further divided into a
plurality of levels (e.g., mobility levels Al and A2). Specifically, when the mobility
level A can be further divided into a plurality of levels, mobility level information of
the UE may further include information of no mobility at all or a unit of no mobility of
the UE (e.g., acell or a TA or a base station, that is, the UE moves only within a scope
of the cell, the TA, or the base station), to distinguish the different levels under the
mobility level A. If the unit of no mobility of the UE is TA (i.e., the UE moves only
within a scope of a current TA), then mobility level information of the UE also
contains information regarding which TA, outside of which the UE does not move, i.c.,
a TA identifier of the TA where the UE is located. If the unit of no mobility of the UE
is cell (i.e., the UE moves only within a scope of a current cell), then information of
the mobility level of the UE also contains information regarding which cell, outside of
which the UE does not move, i.e., a cell identifier of the cell where the UE is located.
If the unit of no mobility of the UE is base station (i.e., the UE moves only within a
scope of a current base station), then mobility level information of the UE indicates
that the UE does not move outside of the scope of the current base station. No mobility
at all herein may be understood as the UE absolutely does not move, or the UE does
not move in a certain period.

When the UE is in a mobility level of restricted mobility (i.e., mobility level B),
mobility level information may include information regarding geographical areas
where the UE can move, i.e., including identifiers of geographical areas where the UE
is allowed to move. The geographical areas may be base stations or TAs.

The access network node (e.g., NextGen (R)AN) may determine whether the UE
moves and may determine a corresponding mobility scope by mobility level in-
formation of the UE described above.

In addition, it is to be specified that when the mobility level A is divided into a
plurality of levels, the meaning of no mobility may mean that the UE does not move
from the point of view of the access network node. That is, the UE does not move
relatively to the current base station. Therefore, for no mobility in the mobility level,
the mobility scope of the UE may correspond to a variety of situations where the UE
absolutely does not move, the UE does not move outside of the scope of a cell, the UE
does not move outside of the scope of a TA, and the UE does not move outside of the
scope of a base station. The variety of situations may not all be included, or only a part
of them are included, e.g., the UE does not move outside of the scope of a cell, TA or
base station. Accordingly, for the mobility level B, an identifier of a geographical area
where the UE is allowed to move included in mobility level information corresponding

to the mobility level B is: identifiers of all TAs where the UE is allowed to move, or an
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indication indicating allowing the UE moves within the scope of the current base
station.

[114] When the mobility level A represents only one mobility level (e.g., no mobility at
all), for the mobility level B, an identifier of a geographical area where the UE is
allowed to move included in mobility level information corresponding to the mobility

level B is: an identifier of a base station or TA.

[115] Preferably, the access network node maintains received mobility level information of
the UE.
[116] Mobility level information of the UE received by the access network node may be

transmitted from the core network node (e.g., Next Gen Core in the 5G system) or the
UE.

[117] In step 302, the access network node performs handover control, and/or measurement
control, and/or paging for the UE according to mobility level information of the UE.

[118] For UEs of different mobility levels, when corresponding handover control, and/or
measurement control, and/or paging is/are performed, corresponding handover, mea-
surement and paging may be restricted to a mobility scope corresponding to the
mobility level of the UE.

[119] Specifically, based on the plurality of situations of mobility level information listed
in step 301, the following schemes may be used to perform handover control, and/or
measurement control, and/or paging. When the mobility level is no mobility, the
mobility level may correspond to one mobility level, or may be further divided into a
plurality of mobility levels (for example, a unit of no mobility is cell, TA, or base
station).

[120] 1. For a UE that does not move (only corresponding to one mobility level), or for a
UE that does not move at all, or for a UE that does not move and a unit of no mobility
thereof is cell (i.e., the UE moves only within the scope of a current cell): an access
network node (e.g., a Next Gen (R)AN of a 5G system) does not need to configure a
measurement for the UE, which can greatly reduce measurement control and
transmission of measurement reports through an air interface and save radio resources,
and the UE does not need to perform an inter-cell or inter-frequency radio mea-
surement and report a measurement to avoid unnecessary power consumption; the
access network node does not need to initiate a handover operation for the UE; and if
the access network node receives a paging message for a corresponding UE from
another network node, then the access network node only pages the UE within re-
spective cells of the access network node, or within a cell where the UE is located.

[121] 2. For a UE that does not move and a unit of no mobility thereof is TA or base station
(i-e., the UE only moves within the scope of a current TA or current base station): an

access network node configures a measurement message for the UE to only include
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cells or frequencies of a TA or base station where the UE is located; when the access
network node decides to trigger a handover for the UE, the access network node does
not initiate handover of the UE to a TA or base station where the UE cannot located,
that is, the access network node does not initiate handover-of the UE to other TAs or
base stations other than the TA or base station where the UE is located; when the
access network node receives a paging message for the UE, the access network node
only sends a paging message in cells of the TA or base station where the UE is located;
and when the access network node needs to send a paging message to another access
network node, the access network node sends a paging message to an access network
node that controls cells in a specified geographical area. Here, the specified geo-
graphical area refers to a geographical area, in which a UE is configured to be allowed
to move by the network.

3. For a UE that has restricted mobility: an access network node configures a mea-
surement message for the UE to only include cells or frequencies of a specified geo-
graphical area configured for the UE by the network; when the access network node
decides to trigger a handover, the access network node does not initiate handover of
the UE to a cell of a geographical area where the UE cannot located, that is, the access
network node does not initiate handover of the UE to other cells outside of the
specified geographical area; when the access network node receives a paging message
for the UE, the access network node only sends a paging message in cells within the
specified geographical area; and when the access network node needs to send a paging
message to another access network node, the access network node sends a paging
message to an access network node that controls cells in the specified geographical
area. Here, the specified geographical area refers to a geographical area, in which a UE
is configured by the network to be allowed to move.

For unrestricted mobility, the access network node does not need to consider the
above-mentioned geographical area restrictions when configuring a UE’s mea-
surement, controlling the UE’ handover, or transmitting a paging message.

At this point, the description of the method for controlling and paging a UE
according to the present disclosure is completed. The above method may be used in
LTE, 5G and later communication systems. Through this method, it is possible to
prevent an access network node from unnecessarily configuring measurements for a
UE, triggering an unnecessary handover operation, avoiding paging in some cells and
saving air interface resources. Meanwhile, the method can avoid unnecessary mea-
surements and measurement reports of the UE, and avoid power consumption.

Detailed implementation of the method of the present application will be illustrated
by several embodiments in the following. For description purpose, the method of the

present disclosure will be described from an aspect of interactions of multiple physical
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entities. In the following embodiments, the 5G system is used as an example. Assume
that the access network node is a Next Gen (R)AN, the core network node is a Next
Gen Core, and mobility level information of the UE is sent to the Next Gen (R)AN. Of
course, detailed implementation in practice is not limited hereto. In the above method,
the NextGen Core may transmit mobility level information to the NextGen (R)AN
through a UE attachment process, which will be described in detail by Embodiment 1.

Embodiment 1 of the present disclosure which supports handover and paging is as
described in Fig.4. The method includes the following steps:

Step 401, a UE sends an attachment request message to a 5G core network control
plane function entity via a Next Gen (R)AN. The attachment request message includes
capability information of the UE, mobility demand information of the UE, service
demand information of the UE, and/or the location information of the UE.

As mentioned earlier, a NextGen Core includes a 5G core network control plane
function entity and a user plane function entity. In this process, it is a 5G core network
control plane function entity that performs interactions between the UE and the Next
Gen(R)AN.

Step 402, the 5G core network control plane function entity sends a subscription au-
thorization request message to a subscription library.

Step 403, the subscription library sends a subscription authorization response
message to the 5G core network control plane function entity. The subscription autho-
rization response message sent by the subscription library to the 5G core network
control plane function entity contains subscription information that can determine a
mobility level of the UE.

Step 404, the 5G core network control plane function entity determines a mobility
level of UE. The 5G core network control plane function entity determines the mobility
level of the UE according to the information obtained from the UE, operator policy in-
formation and/or user subscription information. Information obtained from the UE
contains one or more pieces of information obtained from the UE in step 401.

Step 405, the 5G core network control plane function entity sends a non-access
stratum attachment response message to the Next Gen(R)AN via a NG2 message.

Here, NG2 refers to an interface between the 5G core network control plane function
entity and the Next Gen(R)AN. Even if the interface may use a different name in the
future, it will not affect the main content of the present disclosure. The NG2 message
contains mobility level information of the UE and the non-access stratum attachment
response message. Mobility level information of the UE in this step is the same as that
in step 301, and will not be described here. The 5G core network control plane
function entity may also send mobility level information of the UE and the attachment

response message to the Next Gen(R)AN via different NG2 messages. The Next
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Gen(R)AN saves the received mobility level information of the UE. The 5G core
network control plane function entity sends mobility level information of the UE to the
UE by the attachment response message. The Next Gen(R)AN does not resolve the at-
tachment response message, but forwards the attachment response message directly.
Mobility level information of the UE is the same as that in step 301, and will not be
described here.

How the Next Gen(R)AN uses saved mobility level information of the UE is the
same as that in step 302, and will not be described here.

The Next Gen(R)AN sends the attachment response message to the UE via an air
interface message.

For a mobility level of no mobility, the UE does not need to perform a mobility-
based area update procedure. After the attachment procedure is completed, the UE is
permanently connected to the network unless the network updates the mobility level of
the UE or the UE successfully performs an updated attachment procedure.

For a UE of restricted mobility, the behavior of the UE is similar to that of a UE of
no mobility. A difference is that after the attachment procedure, services can be
provided within a location area provided to the UE. Depending on information of an
area configured to the UE, the UE may report area update.

At this point, the description of Embodiment 1 of the present disclosure is completed.
With this method, it is possible to prevent the Next Gen(R)AN from configuring un-
necessary measurements of UEs, triggering unnecessary handover, and paging in some
cells, and thus saves air interface resources, avoids unnecessary measurements and
measurement reports of the UEs, and avoids power consumption.

In addition, the mobility level information of a UE can be updated. It is updated by
the core network node or UE as required, and then sent to the access network node.
This case will be described in the following by several embodiments. A commu-
nication system, scenarios, and nodes assumed in the following embodiments are the
same as those in Embodiment 1. In Embodiment 2, a core network node (specifically, a
NextGen Core in a 5G system) triggers modification to a mobility level, based on in-

formation sent from an upper layer or an operator.

Embodiment 2 of the present disclosure that supports handover and paging is
described in Fig.5. The method includes the steps of:

Step 502, a 5G core network control plane function entity decides to modify a
mobility level of a UE.

An operator or a network may modify a mobility level assigned to the UE. The 5G
core network control plane function entity decides to modify the mobility level of the

UE according to a change of subscription information and the operator’s policy. In
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other words, the NextGen Core may decide to modify mobility level information of the
UE based on information sent from the higher layer or the operator.

Step 503, the 5G core network control plane function entity sends a NG2 message
which contains updated mobility level information of the UE to a Next Gen(R)AN.
Mobility level information of the UE is the same as that in step 301, and will not be
described here. The Next Gen(R)AN performs update according to received mobility
level information of the UE.

How the Next Gen(R)AN uses updated mobility level information of the UE is the
same as that in step 302, and will not be described here.

At this point, the description of Embodiment 2 of the present disclosure is completed.
By this method, mobility level information of the UE saved by the Next Gen(R)AN
can be updated to prevent the Next Gen(R)AN from configuring unnecessary mea-
surements of UEs, triggering unnecessary handover, and paging in some cells, and thus
saves air interface resources, avoids unnecessary measurements and measurement

reports of the UEs, and avoids power consumption.

In Embodiment 3, update of a mobility level is triggered by a service or a mobility
demand of a UE. Update of the mobility level is carried out by a NextGen Core.

Embodiment 3 of the present disclosure that supports handover and paging is
described in Fig.6. The method includes the steps of:

Step 601, a UE sends a non-access stratum message to a SG core network control
plane function entity via a Next Gen(R)AN.

The non-access stratum message includes a message for UE mobility management or
session management, such as a TAU request, a service request, a packet data unit
(PDU) session request, or an attach request. The non-access stratum message includes
capability information of the UE, mobility demand information of the UE, service
demand information of the UE, and/or the location information of the UE. The UE may
provide additional service demands that need the network to support through the non-
access stratum message. The UE may provide a mobility demand to the network
through the non-access stratum message. The non-access stratum message may also
contain capability information of the UE.

Step 602, the 5G core network control plane function entity decides to modify a
mobility level of the UE.

An operator or a network may modify a mobility level assigned to the UE.

The 5G core network control plane function entity decides to modify the mobility
level of the UE according to a change of subscription information, the operator’s
policy, and/or information obtained from the UE. Information obtained from the UE

contains one or more pieces of information obtained from the UE in step 601.
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Step 603, the 5G core network control plane function entity sends a non-access
stratum message to Next Gen(R)AN through a NG2 message.

The non-access stratum message may be a service response, an attach response, or
the like. NG2 refers to an interface between the 5G core network control plane
function entity and the Next Gen(R)AN interface. Even if the interface will use a
different name in the future, it will not affect the main content of the present
disclosure. The NG2 message contains updated mobility level information of the UE.
Mobility level information of the UE is the same as that in step 301, and will not be
described here. The 5G core network control plane function entity may also send
mobility level information of the UE and the non-access stratum message to the Next
Gen(R)AN via different NG2 messages. The Next Gen(R)AN performs update
according to received mobility level information of the UE.

How the Next Gen(R)AN uses updated mobility level information of the UE is the
same as that in step 302, and will not be described here.

The Next Gen(R)AN sends a non-access stratum message to the UE via an air
interface message.

At this point, the description of Embodiment 3 of the present disclosure is completed.
By this method, mobility level information of the UE saved by the Next Gen(R)AN
can be updated to prevent the Next Gen(R)AN from configuring unnecessary mea-
surements of UEs, triggering unnecessary handover, and paging in some cells, and thus
saves air interface resources, avoids unnecessary measurements and measurement

reports of the UEs, and avoids power consumption.

In Embodiment 4, update to a mobility level by the NextGen Core is triggered by the
UE handover between different cells or different NextGen(R)AN entities.

Embodiment 4 of the present disclosure that supports handover and paging is
described in Fig.7. The present embodiment describes a method for updating a
mobility level of a UE at a Next Gen(R)AN during a handover procedure. Detailed
flows which are irrelevant to the present disclosure are omitted here. The method
includes the steps of:

Step 701, a Next Gen(R)AN sends a switching request message to a 5G core network
control plane function entity. The switching request message may be a handover
required or a path switch request or a handover notification. The function of the
switching request message is to inform the 5G core network control plane function
entity that a UE has performed handover between different cells or different Next
Gen(R)AN entities. The switching request message contains capability information of
the UE, and/or location information of the UE.

Step 702, the 5G core network control plane function entity decides to modify a
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mobility level of a UE.

An operator or a network may modify a mobility level assigned to the UE.

The 5G core network control plane function entity decides to modify the mobility
level of the UE according to a change of subscription information, the operator’s
policy, and/or information obtained from the UE or Next Gen(R)AN. Information
obtained from the UE contains one or multiple information in step 401 or step 601. In-
formation obtained from Next Gen(R)AN contains information of the UE obtained
from the Next Gen(R)AN in step 701.

Step 703, the 5G core network control plane function entity sends mobility level in-
formation of the UE to the Next Gen(R)AN.

The message may be a handover request message, a path switch request ac-
knowledgment message, a UE context modification message, etc. The NG2 message
contains updated mobility level information of the UE. Mobility level information of
the UE is the same as that in step 301. The Next Gen(R)AN performs update according
to received mobility level information of the UE.

How the Next Gen(R)AN uses updated mobility level information of the UE is the
same as that in step 302, and will not be described here.

At this point, the description of Embodiment 4 of the present disclosure is completed.
By this method, mobility level information of the UE saved by the Next Gen(R)AN
can be updated during a handover procedure, which prevents the Next Gen(R)AN from
configuring unnecessary measurements of UEs, triggering unnecessary handover, and
paging in some cells, and thus saves air interface resources, avoids unnecessary mea-
surements and measurement reports of the UEs, and avoids power consumption.

The above is detailed implementation of the methods for controlling and paging a UE
in the present disclosure. The present disclosure further provides an apparatus for con-
trolling or paging a UE to carry out the forgoing methods. The apparatus may be
located in a node (e.g., a NextGen(R)AN of a 5G system). As shown in Fig. §, a basic
structure of the apparatus includes a receiving unit and a control unit.

The receiving unit is configured to receive mobility level information of a UE. The
controlling unit is configured to perform handover control and/or measurement control

and/or paging for the UE according to mobility level information of the UE.

A Long Term Evolution (LTE) base station can be connected, after being enhanced,
to a 5G core network. Such an LTE base station capable of being connected to the core
network is called an enhanced LTE base station. An ordinary L'TE base station can be
connected to an LTE core network node only, while an enhanced LTE base station can
be connected to either an LTE core network node or a 5G core network node or the
both. The LTE core network is called an Evolved Packet Core (EPC) network, and the
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5G core network is called a New Generation Core (NGC) network. In the following
description, the LTE base station refers to an ordinary base station which can be
connected to an LTE core network only, and the enhanced LTE base station refers to
an LTE base station which can be connected to the core network. The naming of the
enhanced LTE base station is not limited thereto. In the present invention, an LTE base
station named as an enhanced LTE base station particularly refers to an LTE base
station which can be connected to a 5G core network, but this LTE base station still
belongs to the radio access technology of the LTE and still adopts the LTE air interface

technology for an air interface.

Embodiment 5

This embodiment of the present invention provides a method for selecting a core
network for a UE by an enhanced LTE base station, comprising the following steps of:

establishing a RRC connection to a UE;

selecting a core network corresponding to the UE according to a preset condition;

receiving a response message transmitted by the corresponding core network; and

transmitting a RRC configuration message to the UE to configure or reconfigure a
user plane for the UE.

When the access network is an enhanced LTE base station, a terminal with the LTE
access capability can access to this base station, and a terminal with the 5G capability
can also access to this base station. The enhanced LTE base station selects a core
network for the terminal. As shown in Fig. 9, the enhanced LTE base station is
connected to the EPC and the NGC. The principle of selecting a core network by the
enhanced LTE base station can be one of the following principles.

1) A corresponding core network is selected according to the capability of the UE.
The enhanced LTE base station knows, from a RRC (RRC) (i.e., a RRC message)
transmitted by the terminal, the capability of the terminal, for example, the LTE ca-
pability or the 5G capability. The base station selects a core network for the terminal
according to the capability of the terminal. If the terminal has the LTE capability, the
base station selects the EPC as the core network for the terminal; however, if the
terminal has the 5G capability, the base station selects the NGC as the core network for
the terminal.

2) A core network is selected according to the capability of the UE and in com-
bination with other information. The other information comprises, for example, load
information of the core network, load information of the access network, strategy in-
formation preconfigured by the operator, or more. For a terminal with the LTE ca-
pability, the enhanced LTE base station can select only an LTE core network for the

terminal; however, for a terminal with the 5G capability, the enhanced LTE base
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station can select an LTE core network or a core network for the terminal.

Specifically, Fig. 10 depicts a process of selecting a core network for a UE.

1001: An RRC connection is established between a UE and an enhanced LTE base
station. The capability of the UE is carried in an RRC message transmitted to the base
station by the UE. The capability of the UE indicates whether the UE can access to the
LTE, or whether the UE can access to the 5G, or whether the UE can access to either
the 5G or the LTE.

1002: The enhanced LTE base station selects a corresponding core network
according to the capability of the UE. In accordance with the principle described
above, for example, a corresponding core network is selected according to the ca-
pability of the UE, or a core network is selected according to the capability of the UE
and with reference to other information. After the core network is selected, the
enhanced LTE base station transmits a message to the core network. The message can
carry information about the UE or about a non-access stratum.

1003: The core network transmits a response message to the enhanced LTE base
station. The core network authenticates the UE, allocates a user plane to the UE, and
transmits a response message to the enhanced LTE base station.

1004: The enhanced LTE base station transmits an RRC configuration message to the

UE. The enhanced LTE base station configures or reconfigures a user plane for the UE.

Embodiment 6

A horizontal interface is to be established between an enhanced LTE base station and
a neighboring base station. The type of the established interface is different according
to different types of neighboring base stations. There may be three types of
neighboring base stations.

If the neighboring base station is an ordinary LTE base station, an X2 interface is es-
tablished between the enhanced LTE base station and the LTE base station. The X2
interface is a present horizontal interface between an LTE base station and another
LTE base station.

If the neighboring base station is an enhanced LTE base station, in order to support
both LTE users and 5G users, one method is to establish two horizontal interfaces, one
of which is an X2 interface which has been defined at present. This interface can be
enhanced according to new features, and this interface can transmit information for
LTE users. The other interface is a new horizontal interface defined in 5G, called Xn
interface. The Xn interface is a new horizontal interface defined for the new 5G
features, and used for transmitting a signaling for 5G users. This interface cannot be
used for transmitting a signaling for LTE users, because some features of the LTE are

quite different from those of the 5G. An interface defined for 5G features is unable to
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support the transmission of information by LTE users. Another method is to establish
one horizontal interface. This interface can transmit both a signaling for LTE users and
a signaling for 5G users.

If the neighboring base station is a 5G base station, the horizontal interface between
the enhanced L'TE base station and the 5G base station transmits only the signaling for
5G users. Therefore, the horizontal interface is a new horizontal interface Xn defined
for 5G. But this horizontal interface can also be other interfaces, for example, an Xx
interface as described in the following embodiments. By taking an X2 interface as
example, this embodiment of the present invention provides a method for establishing
a secondary base station for a UE by an enhanced L'TE base station, comprising the
following steps of:

transmitting a secondary base station addition request message to a secondary base
station with an X2 interface;

recelving a secondary base station addition response message transmitted by the
secondary base station with the X2 interface, where, the secondary base station
addition response message carrying configuration information for a UE provided by
the secondary base station;

transmitting, to the UE, a RRC message carrying configuration information for the
UE provided by the secondary base station with the X2 interface;

receiving the RRC message transmitted by the UE after new configuration in-
formation is successfully configured; and

transmitting a response message to the secondary base station with the X2 interface.

Further, during establishment of a secondary base station for the UE, when a serving
base station transmits a message to establish a secondary bearer, the transmitted
secondary cell establishment or modification message is different according to
different secondary base stations. Fig. 11 depicts a process of establishing a secondary
base station for a UE based on an X2 interface.

Step 1101: A primary base station transmits a secondary base station addition request
message to a secondary base station.

The primary base station is an enhanced LTE base station. The primary base station
decides, according to a measurement report for the UE or the measurement of uplink
signals of the UE, to establish a secondary based station for the UE, and transmits the
data from the UE by a secondary bearer. If the secondary base station is an ordinary
LTE base station, the primary base station transmits the secondary base station
addition request message.

If the secondary base station is an enhanced L'TE base station, two horizontal in-
terfaces, i.e., X2 and Xn, are established between the primary base station and the

secondary base station, and the primary base station selects a corresponding horizontal
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interface according to the capability of the UE. For example, if the UE is an LTE
terminal, the primary base station selects the X2 interface and transmits a handover
request message. If the UE is a 5G terminal, the primary base station selects the Xn to
transmit the secondary base station addition request message. Or, the primary base
station selects, according to the core network selected for the UE, a horizontal interface
for transmitting messages. For example, if the primary base station selects the EPC for
the UE, there is an S1 interface between the primary base station and the EPC, and the
primary base station selects the X2 to transmit messages from the UE. If the primary
base station selects the NGC for the UE, there is an NG interface between the primary
base station and the NGC, and the primary base station selects the Xn to transmit
messages from the UE. Subsequently, the primary base station transmits the secondary
base station addition request to the secondary base station.

If the secondary base station is an enhanced LTE base station, a horizontal interface
is established between the primary base station and the secondary base station, and the
primary base station transmits the secondary base station addition request message to
the secondary base station. The secondary base station is also connected to two core
networks, i.e., EPC and NGC. A user plane protocol stack also contains an LTE user
plane protocol stack and a 5G user plane protocol stack. The secondary base station
needs to select a protocol structure to serve users. The selected protocol structure
should be consistent with the selection of the primary base station, or should refer to
the core network selected by the primary base station. Since the primary base station
has selected and established a user plane for the UE and has selected a core network
node, the primary base station needs to inform the secondary base station of which
protocol is used to establish a secondary bearer for the UE. The secondary base station
addition request message contains the type of the core network selected for the UE by
the primary base station, or the type of a backhaul selected for the UE by the primary
base station, or indication information indicating that the secondary base station needs
to use which protocol stack to serve the UE, or the capability information of the UE.
The secondary base station establishes a secondary bearer, i.e., selects a corresponding
user plane protocol stack, according to the capability information of the UE.

Step 1102: The secondary base station transmits a secondary base station addition
response message to the primary base station. This message contains configuration in-
formation for the UE provided by the secondary base station.

Step 1103: The primary base station transmits an RRC message to the UE. This
message carries configuration information for the UE provided by the secondary base
station.

Step 1104: The UE transmits the RRC message to the primary base station. After

successfully configuring new configuration information, the UE transmits a response
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message to the primary base station.

Step 1105: The primary base station transmits a response message to the secondary
base station.

Step 1106: If necessary, the primary base station transmits a message to a core
network to configure a user plane from the core network to the secondary base station.

Step 1107: The core network transmits a response message to the primary base

station.

Embodiment 7

Further, when the interface is an interface other than the X2 interface, for example,
the connection between an enhanced LTE base station (or an LTE base station) and a
5G base station is an Xx interface. The Xx interface is different from the previous X2
interface. The existing X2 interface is an interface connecting two eNBs, and base
stations on the opposite sides belong to the LTE and are in a same access network
mode. However, one of two base stations connected by the Xx interface belongs to the
LTE while the other one belongs to the 5G, and the two base stations are in different
access network modes. As a result, the process at the Xx is different from the process
at the existing X2. The Xx interface can be a same type of interface as the interface
(Xn) between 5G base stations, or an enhanced interface of the existing X2 interface,
or a new interface defined between an LTE base station and a 5G base station.

An enhanced LTE base station (or an LTE base station) and a 5G base station can be
configured to be in dual connectivity, with one base station being a primary base
station while the other base station being a secondary base station. In a case, the
primary base station is an enhanced LTE base station (or an LTE base station), the
secondary base station is a 5G base station, the enhanced LTE base station is
connected to the NGC, and the LTE base station is connected to the EPC. In another
case, the primary base station is a 5G base station, the secondary base station is an
enhanced LTE base station, and the 5G base station is connected to the NGC. Fig. 12
depicts a process of establishing a secondary base station for a UE based on an Xx
interface.

Step 1201: A primary base station transmits a secondary base station addition request
message to a secondary base station.

The current secondary base station request message of the X2 interface contains a
container from the primary base station to the secondary base station, and the container
contains RRC configuration information. After the secondary base station receives the
secondary base station addition request message, a bearer on the secondary base station
is configured according to the RRC configuration information transmitted on the

primary base station. At the Xx interface, since the primary base station (or the
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secondary base station) can be either an LTE base station or a 5G base station, two
RRC containers from the primary base station to the secondary base station need to be
defined in the secondary base station addition request message. One RRC container is
a container in a 5G RRC format, while the other RRC container is a container in an
LTE RRC format.

When transmitting this message, the primary base station can select a proper RRC
container according to the different types of the primary base stations in a destination-
adapting to-source manner. For example, if the primary base station is a 5G base
station, the primary base station selects the container in the 5G RRC format. For
example, if the primary base station is an LTE base station, the primary base station
selects the container in the LTE RRC format.

Or, the primary base station selects a proper RRC container according to the type of
the secondary base station in a source-adapting to-destination manner. For example, if
the secondary base station is a 5G base station, the primary base station selects the
container in the 5G RRC format. For example, if the secondary base station is an LTE
base station, the primary base station selects the container in the LTE RRC format.

Step 1202: The secondary base station transmits a secondary base station addition
response message to the primary base station.

The current secondary base station addition response message of the X2 contains a
container from the secondary base station to the primary base station, and the container
carriers the RRC message to be transmitted to the UE. At the Xx interface, two RRC
containers of different types also need to be defined in the secondary base station
addition response message. One RRC container is a container in a 5G RRC format,
while the other RRC container is a container in an LTE RRC format. Unlike the step
1201, the RRC container transmitted by the secondary base station is RRC con-
figuration information to be transmitted to the UE and is not to be parsed by the
primary base station. Therefore, instead of adapting to the type of the primary base
station, the UE is configured according to the type of the secondary base station. For
example, if the secondary base station is a 5G base station, the container in the 5G
RRC format is contained in the response message; however, if the secondary base
station is an LTE base station, the container in the LTE RRC format is contained in the
response message.

Step 1203: The primary base station transmits an RRC message to the UE. This
message carries configuration information for the UE provided by the secondary base
station.

Step 1204: The UE transmits the RRC message to the primary base station. After
successfully configuring new configuration information, the UE transmits a response

message to the primary base station.
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Step 1205: The primary base station transmits a response message to the secondary
base station.

Step 1206: If necessary, the primary base station transmits a message to a core
network to configure a user plane from the core network to the secondary base station.

Step 1207: The core network transmits a response message to the primary base

station.

Embodiment 8:

The above method is applicable to an Xx handover process. An Xx handover request
message contains RRC context information. At present, this information contains a
handover preparation message defined by an LTE RRC protocol layer. In the Xx
handover request, RRC context information of two formats needs to be defined. One
format is RRC context information defined by an LTE RRC protocol layer, while the
other format is RRC context information defined by a 5G RRC protocol layer. When
transmitting this message, a source base station can select proper RRC context in-
formation according to the different types of the source base stations in a destination-
to-source manner. For example, if the source base station is a 5G base station, the RRC
context information in the 5G format is selected. For example, if the source base
station is an LTE base station, the RRC context information in the LTE format is
selected.

Or, the source base station selects a proper RRC transparent container according to
the different types of destination base stations in a source-adapting to-destination
manner. For example, if the destination base station is a 5G base station, the RRC
context information in the 5G format is selected. For example, if the destination base
station is an LTE base station, the RRC context information in the LTE format is
selected.

An Xx handover response message contains an RRC transparent container from the
destination base station to the source base station, and the transparent container carriers
a handover command message to be transmitted to a UE. The RRC transparent
container is defined in two formats. One format is a handover command defined by the
LTE RRC protocol layer, while the other format is a handover command defined by
the 5G RRC protocol layer. The destination base station selects an RRC transparent
container in a corresponding format according to the own type of the destination base
station. For example, if the destination base station is an enhanced L'TE base station,
the RRC transparent container defined by the LTE RRC protocol is contained;
however, if the destination base station is a 5G base station, the RRC transparent

container defined by the 5G RRC protocol is contained.
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Embodiment 9

If two horizontal interfaces are to be established between the enhanced LTE base
stations, it is necessary to study how to establish the two horizontal interfaces. At
present, there is only one horizontal interface between the two nodes. In some cases,
for example, if the two nodes are enhanced LTE base stations, it is required to establish
two horizontal interfaces between the two nodes. If it is required to establish two
horizontal interfaces, an enhanced LTE base station needs to know in advance that a
neighboring base station is an enhanced LTE base station, so that the two interfaces
can be established with this base station.

Based on this, this embodiment of the present invention provides a method for es-
tablishing a horizontal interface between an enhanced LTE base station and a
neighboring base station, comprising the following steps of:

transmitting an X2 interface or non-X2 interface establishment request message, the
X2 interface or non-X2 interface establishment request message containing an
identifier of an enhanced LTE base station and information about cells in the enhanced
LTE base station; and

receiving an X2 interface or non-X2 interface establishment response message
transmitted by a neighboring base station, the X2 interface or non-X2 interface estab-
lishment response message containing an identifier of the neighboring base station and
information about cells in the neighboring base station.

Specifically, as shown in Fig. 13, if it is assumed that the two horizontal interfaces
are X2 and Xn, the method for establishing horizontal interfaces can be one of the
following methods.

Method 1: The enhanced LTE base station pre-configures the type of the neighboring
base station. The type of the neighboring base station is preconfigured by operation
maintenance. The type of the neighboring base station can be an LTE base station, an
enhanced LTE base station or a 5G base station. The type of the base station can also
be decided by the classification of some frequencies or the classification of physical
layer identification codes. According to the type of the base station, a corresponding
horizontal interface is established between the enhanced LTE base station and the
neighboring base station.

Or according to the method described in figure 15, access network informs a terminal
that an access network can provide new 5G features, i.e. an access network which is
able to be connected to a 5G core network, For example, the air interface for eLTE
eNB is LTE access, from air interface can not deduce whether the eLTE is connecting
to 5GC, and using 5G service accordingly. So eLTE eNB broadcasts a notification that
5G feature is supported or not, that is whether eLTE eNB is connecting to 5G core

network. When performing automatic neighboring relationship procedure, the UE
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receives the broadcasting information from the neighboring eNB and report such noti-
fication, i.e. that eNB supporting 5G feature, to the serving eNB. the serving eNB is
the eNB1 in this Embodiment, according to the measurement report, the eNB1 knows
the neighboring eNB is a eLTE eNB, if the eNBI1 is also a eLTE eNB, the eNB 1
should establish both X2 and Xn.

Step 1301: A base station 1 transmits an X2 establishment request message, the X2
establishment request message containing an identifier of the base station and in-
formation about cells of the base station.

Step 1302: A base station 2 transmits an X2 establishment response message. The X2
establishment response message contains an identifier of the base station and in-
formation about cells of the base station.

Step 1303: The base station 1 transmits an Xn establishment request message.
According to the configuration information, the base station 1 initiates an Xn estab-
lishment process. This process and the process in the step 1301 can be combined into
one process. The Xn establishment response message contains the identifier of the base
station and information about cells of the base station. The information about cells of
the base station contains the frequency of the cells.

Step 1304: The base station 2 transmits an Xn establishment response message. The
step 1304 and the step 1302 can be combined into one process. The Xn establishment
response message contains the identifier of the base station and information about cells
of the base station. The information about cells of the base station contains the
frequency of the cells.

Method 2: When an enhanced LTE base station (i.e., a base station 1) transmits an
X2 interface establishment request message, the base station 1 establishes the X2
interface normally. The X2 interface establishment request message carries an in-
dication for indicating whether the base station has the capability of establishing an Xn
interface. When a base station 2 transmits an X2 interface establishment response
message, the X2 interface establishment response message can also carry indication in-
formation for indicating whether the base station has the capability of establishing an
Xn interface. If both the base station 1 and the base station 2 have the capability of es-
tablishing an Xn interface, the base station 1 or the base station 2 transmits an Xn es-
tablishment request message to the opposite base station.

Step 1301: A base station 1 transmits an X2 establishment request message, the X2
establishment request message containing an identifier of the base station and in-
formation about cells of the base station. The X2 request message further contains in-
dication information about whether a cell/base station supports 5SG features or supports
an Xn interface.

Step 1302: A base station 2 transmits an X2 establishment response message. The X2
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establishment response message contains an identifier of the base station and in-
formation about cells of the base station. The X2 response message further contains in-
dication information about whether a cell/base station supports 5SG features or supports
an Xn interface.

Step 1303: The base station 1 transmits an Xn establishment request message.
According to the messages in the steps 1301 and 1302, if both the base station 1 and
the base station 2 support the 5G features or support the establishment of an Xn
interface, the base station 1 initiates an Xn establishment process. The Xn estab-
lishment request message contains the identifier of the base station and information
about cells of the base station. The information about cells of the base station contains
the frequency of the cells.

Step 1304: The base station 2 transmits an Xn establishment response message. The
Xn establishment response message contains the identifier of the base station and in-
formation about cells of the base station. The information about cells of the base
station contains the frequency of the cells.

Method 3: An enhanced LTE base station (i.e., a base station 1) transmits an Xn es-
tablishment request message; and, if an opposite base station (i.e., a base station 2) has
the capability of establishing an Xn interface, for example, if the base station 2 is an
enhanced LTE base station or a 5G base station, the base station 2 transmits an Xn es-
tablishment response message. If the base station 2 does not have the capability of es-
tablishing an Xn interface, for example, if the base station 2 is an ordinary LTE base
station, the base station 2 does not transmit a response message or transmits a failure
message. If the base station 1 receives the response message, it is considered that the
Xn is established successfully; however, if the base station 1 does not receive the
response message or receives the failure message, it can be considered that the Xn
interface cannot be established between the base station 1 and the base station 2.

The X2 interface can be established in a similar way. In other words, the base station
I transmits an X2 establishment request message; if the opposite base station (i.e., the
base station 2) has the capability of establishing an X2 interface, for example, if the
base station 2 is an ordinary LTE base station or an enhanced LTE base station, the
base station 2 transmits an X2 establishment response message. If the base station 2
does not have the capability of establishing an X2 interface, for example, if the base
station 2 is an ordinary 5G base station, the base station 2 does not transmit a response
message or transmits a failure message. If the base station 1 does not receive the
response message or receives the failure message, it can be considered that the X2
interface cannot be established between the base station 1 and the base station 2.

Step 1301: A base station 1 transmits an X2 establishment request message, the X2

establishment request message containing an identifier of the base station and in-
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formation about cells of the base station.

Step 1302: A base station 2 transmits an X2 establishment response message. The X2
establishment response message contains an identifier of the base station and in-
formation about cells of the base station.

Step 1303: The base station 1 transmits an Xn establishment request message. The
Xn establishment response message contains the identifier of the base station and in-
formation about cells of the base station. The information about cells of the base
station contains the frequency of the cells.

Step 1304: If the base station 2 can identify the message in the step 1303, the Xn
interface can be established, and the base station 2 transmits an Xn establishment
response message. The Xn establishment response message contains the identifier of
the base station and information about cells of the base station. The information about
cells of the base station contains the frequency of the cells. Otherwise, the base station
does not transmit a response message or transmits an error message to the base station
1. The Xn interface between the base station 1 and the base station 2 fails to be es-
tablished.

Embodiment 10

Of course, the Xn can also be other interfaces, for example, an Xx interface as
described in this embodiment. As shown in Fig. 14, it is assumed that the horizontal
interface is an Xx interface, and the process of establishing a horizontal interface is as
follows.

1401: In the process of establishing an Xx interface, a base station 1 transmits an Xx
establishment request message. The message contains information about a serving cell
in the base station 1. If the base station 1 belongs to the LTE, the information about a
serving cell is information about an LTE cell; however, if the base station 1 belongs to
the 5@, the base station establishment request message contains information about a
5G cell. If the information about the 5G cell is similar to the information about the
LTE cell, the information about cells can be transmitted by a same information element
(IE, for short). If the information about the 5G cell is different from the information
about the LTE cell, the information about cells needs to be transmitted by different IEs.
In other words, the Xx establishment request message contains an IE for the LTE cell
and an IE for the 5G cell. The base station sets a corresponding IE according to
different types of the base stations transmitting the message.

1402: Similarly, in an Xx establishment response message, the information about
cells is transmitted by different IEs. In other words, the Xx establishment response
message contains an IE for the LTE cell and an IE for the 5G cell. The base station sets

a corresponding IE according to different types of the base stations transmitting the
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response message.

Embodiment 11

In order to perform smooth evolution from the existing LTE network to the 5G
network, a 5G terminal must access to the 5G and also to the enhanced LTE access
network. It means that the 5G terminal must support not only LTE protocols including
an access stratum protocol and a non-access stratum protocol, but also 5G protocols
including an access stratum protocol and a non-access stratum protocol. The access
stratum protocol is a signaling protocol transparently transmitted to a core network by
a UE via an access network. When the access network is a 5G access network, the 5G
terminal can use new 5@ features and thus use the 5G protocols. If the access network
is an LTE access network, the LTE access network may define two types. One type is
an enhanced LTE access network which is able to be connected to a 5G core network,
so that the new 5G features can be used. The other type is an LTE access network
which is able to be connected to the EPC only, but not to the 5G core network, so that
the LTE terminal cannot use the new 5G features. Therefore, when the terminal is in
the LTE access network, the terminal will perform different operations according to
the different type of the LTE access network.

Based on this, this embodiment of the present invention provides a method for
informing a UE about how to configure protocol by an enhanced LTE base station,
comprising the following steps of:

transmitting, to a UE, a notification message that the access network of the UE can
provide 5G features; and

receiving a RRC message transmitted by the UE, and acquiring a non-access stratum
message carried by the RRC message so that the UE configures a protocol matched
with the access network of the UE.

Specifically, Fig.15 depicts a process of informing a UE of using which protocol to
access to the network.

1501: A network informs a terminal that an access network can provide new 5G
features. When the access network is an LTE access network, the network informs the
terminal that the access network is an enhanced LTE access network or an ordinary
LTE access network. The informing can be done by ways of a cell broadcast or a
dedicated signaling. The informing by ways of a broadcast can be as follows: carrying
indication information in a broadcast message to indicate whether the access network
has the capability of providing new 5G features. If the access network has the ca-
pability of providing new 5G features, the terminal can configure a 5G non-access
stratum message, and transmits the RRC message carrying the non-access stratum

message to a 5G core network. If the access network does not have the capability of
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providing new 5G features, the terminal configures a 4G access stratum message, and
transmits the RRC message carrying the non-access layer message to a 4G core
network.

The informing by a dedicated signaling is as follows: carrying indication information
in a dedicated signaling transmitted to the terminal, to indicate whether the access
network has the capability of providing new 5G features. For example, the UE
transmits an RRC establishment request message to the access network, where the
message carries the capability information of the UE. Upon receiving the RRC estab-
lishment request message, the access network selects a proper core network for the
terminal according to the capability of the UE. Then, the access network transmits a
radio establishment message carrying indication information for indicating the access
network selects an EPC or a NGC for the terminal, that is, whether the terminal can use
a 5G non-access stratum signaling to transmit a 5G non-access stratum message to the
core network.

Or, the UE transmits an RRC establishment request message to the access network,
where this message carries the cause of RRC establishment and the identifier of the
UE. Upon receiving the RRC establishment request message, the access network
transmits a radio establishment message to the UE, where this message carries in-
dication information for indicating whether the access network is connected to the
NGC, that is, whether the terminal can use a 5G non-access stratum signaling to
transmit a 5G non-access stratum message to the core network.

1502: The UE transmits an RRC message to the access network, the RRC message
carrying a non-access stratum message. According to the indication information in the
step 1501, the UE configures a corresponding non-access stratum message. If the in-
dication information indicates that the access network has the capability of providing
new 5G features, that is, the access network is an enhanced LTE access network, the
access network selects a core network for the terminal or the access network is
connected to a core network, and the terminal configures a 5SG non-access stratum
signaling and then transmits the 5G non-access stratum signaling to the core network
via the access network. If the indication information indicates that the access network
does not have the capability of providing new 5G features but has the capability of
providing 4G features only, or if the access network selects a 4G core network for the
terminal, the terminal configures a 4G non-access stratum signaling and transmits the

4G non-access stratum signaling to the 4G core network via the access network.

Embodiment 12
Referring to Fig. 16, based on the method for accessing to a core network by an

enhanced LTE base station provided in Embodiment 5, Embodiment 12 of the present
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invention provides a device for selecting a core network for a UE by an enhanced LTE
base station. The device comprises a connection module 1601, a selection module
1602, a receiving module 1603 and a transmitting module 1604, wherein:

the connection module is configured to establish a RRC connection to a UE; the
selection module is configured to select a core network corresponding to the UE
according to a preset principle; the receiving module is configured to receive a
response message transmitted by the corresponding core network; and, the transmitting
module is configured to transmit a RRC configuration message to the UE to configure
or reconfigure a user plane for the UE.

In the solutions of the present invention, the specific function implementations of the
modules in the device for accessing to a core network by an enhanced LTE base station
provided in Embodiment 12 can refer to the specific steps of the method for accessing
to a core network by an enhanced LTE base station provided in Embodiment 5, and
will not be repeated here.

Embodiment 13

Referring to Fig. 17, based on the method for establishing a secondary base station
for a UE by an enhanced LTE base station provided in Embodiments 6, 7 and 8§, Em-
bodiment 13 of the present invention provides a device for establishing a secondary
base station for a UE by an enhanced LTE base station. The device comprises a first
transmitting module 1701, a first receiving module 1702, a second transmitting module
1703, a second receiving module 1704 and a third transmitting module 1705, wherein:

the first transmitting module is configured to transmit a secondary base station
addition request message to a secondary base station with an X2 interface; the first
receiving module is configured to receive a secondary base station addition response
message transmitted by the secondary base station with the X2 interface, where the
secondary base station addition response message carrying configuration information
for a UE provided by the secondary base station; the second transmitting module is
configured to transmit, to the UE, a RRC message carrying configuration information
for the UE provided by the secondary base station with the X2 interface; the second
receiving module is configured to receive the RRC message transmitted by the UE
after new configuration information is successfully configured; and, the third
transmitting module configured to transmit a response information to the secondary
base station with the X2 interface.

In the solutions of the present invention, the specific function implementation of each
module in the device for establishing a secondary base station for a UE by an enhanced
LTE base station provided in Embodiment 13 can refer to the specific steps of the
method for establishing a secondary base station for a UE by an enhanced LTE base

station provided in Embodiments 6, 7 and 8, and will not be repeated here.
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Embodiment 14

Referring to Fig. 18, based on the method for establishing a horizontal interface
between an enhanced L'TE base station and a neighboring base station provided in Em-
bodiments 9 and 10, Embodiment 14 of the present invention provides a device for es-
tablishing a horizontal interface between an enhanced LTE base station and a
neighboring base station. The device comprises a transmitting module 1801 and a
receiving module 1802, wherein:

In the solutions of the present invention, the specific function implementations of the
modules in the device for establishing a horizontal interface between an enhanced LTE
base station and a neighboring base station provided in Embodiment 14 can refer to the
specific steps of the method for establishing a horizontal interface between an
enhanced LTE base station and a neighboring base station provided in Embodiments 9

and 10, and will not be repeated here.

Embodiment 15

Referring to Fig. 19, based on the method for informing a UE about how to configure
protocol by an enhanced LTE base station provided in Embodiment 11, Embodiment
15 of the present invention provides a device for informing a UE about how to
configure protocolby an enhanced LTE base station. The device comprises a
transmitting module 1901 and a receiving module 1902, wherein:

In the solutions of the present invention, the specific function implementations of
each module in the device for informing a UE about how to configure protocol

by an enhanced LTE base station provided in Embodiment 15 can refer to the
specific steps of the method informing a configuration protocol UE by an enhanced
LTE base station provided in Embodiment 11, and will not be repeated here.

What is described in the foregoing are only embodiments of the present disclosure,
and should not be construed as limitations to the present disclosure. Any changes,
equivalent replacements, modifications made without departing from the scope and
spirit of the present disclosure are intended to be included within the protecting scope

of the present disclosure.
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Claims

A method by an access network node for controlling or paging a user
equipment (UE), characterized by comprising:

receiving mobility level information of a UE;

performing handover control and/or measurement control and/or paging
for the UE according to the mobility level information of the UE.

The method of claim 1, characterized in that the mobility level in-
formation of the UE comprises no mobility, restricted mobility, or un-
restricted mobility.

The method of claim 2, characterized in that in response to the mobility
level information of the UE being no mobility, the mobility level in-
formation of the UE further comprises: no mobility at all, or the UE
only moving within a scope of a current cell, current tracking area
(TA), or current base station;

and/or

in response to the mobility level information of the UE being restricted
mobility, the mobility level information of the UE further comprises: an
identifier of a geographical area where the UE is allowed to move;
wherein the identifier of the geographical area is an identifier of a TA
or base station.

The method of claim 3, characterized in that in response to the mobility
level information of the UE comprising the UE only moving within the
scope of the current cell, the mobility level information of the UE
further comprises a cell identifier of a cell where the UE is located;
and/or, in response to the mobility level information of the UE
comprising the UE only moving within the scope of the current TA, the
mobility level information of the UE further comprises a TA identifier
of a TA where the UE is located.

The method of claim 2, wherein the performing handover control for
the UE comprises at least one of the following:

not performing handover for the UE, in response to the mobility level
information of the UE comprising no mobility, or in response to the
mobility level information of the UE comprising no mobility at all, or
in response to the mobility level information of the UE comprising no
mobility and the UE only moving within the scope of the current cell;
not performing handover to other TAs or base stations other than the

TA or base station where the UE is located, in response to the mobility
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level information of the UE comprising no mobility, and the UE only
moving within the scope of the current TA or current base station; and
not performing handover to a cell outside of a specified geographical
area for the UE, in response to the mobility level information of the UE
comprising restricted mobility, wherein the specified geographical area
is a geographical area configured for the UE where the UE is allowed
to move.

The method of claim 2, wherein the performing measurement control
for the UE comprises at least one of the following:

not configuring a measurement for the UE, in response to the mobility
level information of the UE comprising no mobility, or in response to
the mobility level information of the UE comprising no mobility at all,
or in response to the mobility level information of the UE comprising
no mobility and the UE only moving within the scope of the current
cell;

only containing a cell or frequency in the TA or base station where the
UE is located in a message for configuring the UE to perform a mea-
surement, in response to the mobility level information of the UE
comprising no mobility and the UE only moving within the scope of
the current TA or current base station; and

only containing a cell or frequency within the specified geographical
area in the message for configuring the UE to perform a measurement,
in response to the mobility level information of the UE comprising re-
stricted mobility, wherein the specified geographical area is a geo-
graphical area configured for the UE where the UE is allowed to move.
The method of claim 2, wherein the performing paging operation for
the UE comprising at least one of the following:

receiving a paging message for the UE; only paging the UE within re-
spective cells under an access point of the UE; or only paging the UE
within a cell where the UE is located, in response to the mobility level
information of the UE comprising no mobility, or in response to the
mobility level information of the UE comprising no mobility at all, or
in response to the mobility level information of the UE comprising no
mobility and the UE only moving within the scope of the current cell,
receiving a paging message for the UE; and only paging the UE within
cells of a TA or base station where the UE is located, in response to the
mobility level information of the UE comprising no mobility, and the

UE only moving within the scope of the current TA or current base
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station, and

requiring to send a paging message to other access network nodes; and
sending the paging message to an access network node which controls a
cell within the specified geographical area, in response to the mobility
level information of the UE comprising no mobility, and the UE only
moving within the scope of the current TA or base station,

receiving a paging message for the UE; and only paging the UE in a
cell within the specified geographical area, in response to the mobility
level information of the UE comprising restricted mobility, and
sending the paging message to an access network node which controls a
cell within the specified geographical area when the access network
node requiring to send a paging message to other access network nodes,
in response to the mobility level information of the UE comprising re-
stricted mobility, wherein the specified geographical area is a geo-
graphical area configured for the UE where the UE is allowed to move.
The method of any one of claims 1, wherein the mobility level in-
formation of the UE is received during an attachment procedure of the
UE.

The method of any one of claims 1, characterized in that after receiving
the mobility level information of the UE, the method further comprises:
receiving updated mobility level information of the UE; and

using the updated mobility level information of the UE to update saved
mobility level information of the UE.

The method of claim 9, wherein the mobility level information of the
UE is updated by one of the following:

a handover procedure happening between different cells or different
access network nodes;

a service demand or mobility demand of the UE; and

information received by a core network node from a higher layer or
operator.

The method of claim 9, wherein the receiving the mobility level in-
formation of the UE comprises: receiving mobility level information of
the UE sent by a core network node or the UE; and/or,

wherein the updated mobility level information of the UE is received
from the core network node or the UE.

An access network node for controlling or paging a user equipment
(UE), characterized by comprising: a transceiver and a controller;

wherein the transceiver is configured to receive mobility level in-
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formation of the UE; and

the controller is configured to perform handover control and/or mea-
surement control and/or paging for the UE according to the mobility
level information of the UE.

The access network node of claim 12, wherein the mobility level in-
formation of the UE comprises no mobility, restricted mobility, or un-
restricted mobility.

The access network node of claim 13, characterized in that in response
to the mobility level information of the UE being no mobility, the
mobility level information of the UE further comprises: no mobility at
all, or the UE only moving within a scope of a current cell, current
tracking area (TA), or current base station;

and/or

in response to the mobility level information of the UE being restricted
mobility, the mobility level information of the UE further comprises: an
identifier of a geographical area where the UE is allowed to move;
wherein the identifier of the geographical area is an identifier of a TA
or base station.

The access network node of claim 14, characterized in that in response
to the mobility level information of the UE comprising the UE only
moving within the scope of the current cell, the mobility level in-
formation of the UE further comprises a cell identifier of a cell where
the UE is located; and/or,

in response to the mobility level information of the UE comprising the
UE only moving within the scope of the current TA, the mobility level
information of the UE further comprises a TA identifier of a TA where
the UE is located.
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