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(57)  Embodiments of this application provide a meth-
od for configuring a RAN sub-network, a slice controller,
a method for communication between a terminal device
and a network side device, a terminal device, and a net-
work side device. The communication method includes:
receiving, by a terminal device, sub-network information
of a RAN sent by a network side device, where the
sub-network information is used to indicate at least one
RAN sub-networkincluded in the RAN; accessing, by the
terminal device, a target RAN sub-network among the at
least one RAN sub-network based on a service require-
ment of the terminal device; and communicating, by the
terminal device, with the network side device by using
the target RAN sub-network. In the technical solutions of
this application, communication between a terminal de-
vice and a network side device can be implemented by
using a RAN sub-network.

COMMUNICATION METHOD, TERMINAL DEVICE AND NETWORK SIDE DEVICE

A slice controller receives a request message, where the request message
is used to request the slice controller to configure a first RAN sub-
network satisfying a target communication service requirement
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Description
TECHNICAL FIELD

[0001] This application relates to the field of wireless
communications, and in specific, to a method for config-
uring a radio access network (Radio Access Network,
RAN) sub-network, a slice controller, a communication
method in a RAN, a terminal device, and a network side
device.

BACKGROUND

[0002] With development of communications technol-
ogies, a communications network is to support more di-
versified service requirements and scenarios, and to be
further abstracted into network slices based on logical
functions. A network slice is a combination of logical net-
work functions supporting a communication service re-
quirement of a specific use case. For example, in a net-
work of the 3rd generation mobile communication (The
3rd Generation, 3G) and a network of the 5th generation
mobile communication (The 5th Generation, 5G), an en-
hanced mobile broadband (enhanced Mobile Broad-
Band, eMBB) network slice (Network Slicing), a massive
machine type communication (massive Machine Type
Communication, mMMTC) network slice, an ultra reliable
machine type communication (ultra reliable Machine
Type Communication, uMTC) network slice, or the like
may be customized based on service requirements. In a
communications network including network slices, a ter-
minal may be guided to a selected network slice to op-
erate to satisfy a requirement of an operator or a user.
[0003] Such network structure allows an operator to
provide a network as a service to a user, and physical
network entities may be freely combined based on indi-
cators such as rate, capacity, coverage, delay, reliability,
security, and availability, thereby satisfying requirements
of different users.

[0004] So far, the prior art has provided only the con-
cept and a model of network slicing, but is lack of specific
implementation methods for network slicing, forexample,
how a RAN sub-network (Radio Access Sub-Network,
RASN) forming a network slice is configured, how a ter-
minal device communicates with the RAN sub-network
after the RAN sub-network is configured, and so on.

SUMMARY

[0005] This application provides a method for config-
uring a RAN sub-network, a slice controller, and a com-
munication method for communication between a termi-
nal device and a network side device in a RAN by using
a RAN sub-network, so as to configure a RAN sub-net-
work and implement communication between a terminal
device and a network side device by using a RAN sub-
network. According to a first aspect, a method for con-
figuring a RAN sub-network is provided, including: re-
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ceiving, by a slice controller, a request message, where
the request message is used to request the slice control-
lerto configure a first RAN sub-network satisfying a target
communication service requirement; determining, by the
slice controller based on the target communication serv-
ice requirement, at least one protocol function and air
interface format that correspond to the first RAN sub-
network; allocating, by the slice controller, radio resourc-
es to the first RAN sub-network based on the target com-
munication service requirement; and configuring, by the
slice controller, the first RAN sub-network based on the
at least one protocol function and air interface format,
and the radio resources.

[0006] In the technical solution of this application, the
slice controller configures the RAN sub-network that in-
cludes the protocol function, the air interface format, and
the radio resources, so that subsequent communication
related to the RAN sub-network can be implemented.
[0007] In a possible implementation, the determining,
by the slice controller based on the target communication
service requirement, at least one protocol function and
air interface format that correspond to the first RAN sub-
network includes: selecting, by the slice controller, a tar-
get protocol function applicable to the target communi-
cation service requirement from a plurality of candidate
protocol functions; selecting, by the slice controller, a tar-
get air interface format applicable to the target commu-
nication service requirement from a plurality of candidate
air interface formats; and determining, by the slice con-
troller, the target protocol function and the target air in-
terface format as the at least one protocol function and
air interface format that correspond to the first RAN sub-
network.

[0008] In the technical solution of this application, a
plurality of protocol functions and a plurality of air inter-
face formats are defined in a RAN, and the slice controller
may directly select, based on a predefined policy or al-
gorithm, a protocol function and an air interface format
that can satisfy a service requirement from these protocol
functions and these air interface formats, so as toimprove
efficiency and convenience of configuring a RAN sub-
network.

[0009] Ina possibleimplementation, the first RAN sub-
network is any one of a plurality of RAN sub-networks
configured by the slice controller, and the radio resources
of the first RAN sub-network include radio resources ex-
clusively occupied by the first RAN sub-network and radio
resources shared by the first RAN sub-network and an-
other one of the plurality of RAN sub-networks.

[0010] In the technical solution of this application, the
first RAN sub-network configured by the slice controller
and another RAN sub-network share some radio resourc-
es, sothat different RAN sub-networks may perform com-
munication by using a public signalincludedin the shared
radio resources, to improve resource utilization.

[0011] Ina possible implementation, the radio resourc-
es of the first RAN sub-network are all radio resources
exclusively occupied by the first RAN sub-network. This
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ensures that the radio resources exclusively occupied by
the first RAN sub-network are not preempted by another
RAN sub-network, and a basic communication service
of the first RAN sub-network can be guaranteed.
[0012] Ina possible implementation, the first RAN sub-
network is any one of a plurality of RAN sub-networks
configured by the slice controller, and the first RAN sub-
network and another one of the plurality of RAN sub-
networks share a scheduling function in the at least one
protocol function of the first RAN sub-network.

[0013] In the technical solution of this application, in
addition to possessing the protocol function of the first
RAN sub-network, the first RAN sub-network also shares
a scheduling function with another RAN sub-network.
Therefore, resources can be allocated more flexibly be-
tween different RAN sub-networks.

[0014] Ina possible implementation, the first RAN sub-
network and another sub-network in the plurality of RAN
sub-networks correspond to a same CN sub-network in
a core network (Core Network, CN), and the first RAN
sub-network, the another sub-network in the plurality of
RAN sub-networks, and the CN sub-network form a net-
work slice satisfying the target communication service
requirement.

[0015] In the technical solution of this application, the
CN sub-network can achieve a purpose such as improv-
ing capacity, efficiency, or reliability by using resources
of different RAN sub-networks. For example, one RAN
sub-network provides resources on a high-frequency
spectrum, one RAN sub-network provides resources on
a low-frequency spectrum, and the CN sub-network may
communicate with terminals by using these two sub-net-
works.

[0016] Ina possible implementation, the first RAN sub-
network corresponds to one or more CN sub-networks
in a CN, and the first RAN sub-network and the one or
more CN sub-networks form a network slice satisfying
the target communication service requirement.

[0017] In the technical solution of this application, a
plurality of CN sub-networks share a RAN sub-network,
radio resource utilization may be improved, and radio
resources of the RAN sub-network are dynamically allo-
cated based on requirements of the plurality of CN sub-
networks on radio resources.

[0018] In a possible implementation, the method fur-
ther includes: adjusting, by the slice controller based on
a usage status of the radio resources of the first RAN
sub-network or a change in the target communication
service requirement, at least one of the protocol function,
the air interface format, and the radio resources that cor-
respond to the first RAN sub-network.

[0019] The slice controller adjusts the RAN sub-net-
work, and resource utilization of the RAN can be im-
proved.

[0020] In a possible implementation, the slice control-
ler receives status information of a network slice consist-
ing of the first RAN sub-network sent by the CN, where
the adjusting, by the slice controller based on a usage
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status of the radio resources of the first RAN sub-network
or a change in the target communication service require-
ment, atleast one of the protocol function, the airinterface
format, and the radio resources that correspond to the
first RAN sub-network includes: adjusting, by the slice
controller based on the status information and the usage
status of the radio resources of the first RAN sub-network
or the change in the target communication service re-
quirement, at least one of the protocol function, the air
interface format, and the radio resources that correspond
to the first RAN sub-network.

[0021] In the technical solution of this application, in
addition to the usage status of the radio resources of the
first RAN sub-network or the change in the target com-
munication service requirement, the slice controller may
adjust the first RAN sub-network also based on the status
information sent by the CN. In this way, the status of the
network slice corresponding to the first RAN sub-network
istaken into consideration, and the first RAN sub-network
more can be adjusted more flexibly.

[0022] In a possible implementation, the method fur-
ther includes: sending, by the slice controller, information
about the at least one protocol function and air interface
format, and the radio resources that correspond to the
first RAN sub-network.

[0023] Inthe technical solution of this application, after
configuring the first RAN sub-network, the slice controller
sends information about the first RAN sub-network, for
example, to the terminal device or a network side device
such as a RAN access point, so that communication re-
lated to the RAN sub-network can be implemented be-
tween the terminal device and the network side device.
According to a second aspect, a communication method
is provided, including: receiving, by a terminal device,
sub-network information of a RAN sent by a network side
device, where the sub-network information is used to in-
dicate atleast one RAN sub-network includedin the RAN;
accessing, by the terminal device, a target RAN sub-net-
work among the at least one RAN sub-network based on
a service requirement of the terminal device; and com-
municating, by the terminal device, with the network side
device by using the target RAN sub-network.

[0024] Inthetechnical solution of this application, com-
munication between aterminal device and a network side
device can be implemented by using a RAN sub-network.
[0025] Ina possible implementation, the accessing, by
the terminal device, a target RAN sub-network among
the at least one RAN sub-network based on a service
requirement of the terminal device includes: determining,
by the terminal device, the target RAN sub-network
based on the service requirement; accessing, by the ter-
minal device, a public RAN sub-network among the at
least one RAN sub-network; and redirecting, by the ter-
minal device, to the target RAN sub-network from the
public RAN sub-network.

[0026] Inthetechnicalsolution of this application, when
accessing the target RAN sub-network, the terminal de-
vice first accesses the public RAN sub-network, and then
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redirects to the target RAN sub-network from the public
RAN sub-network. That is, the terminal device may first
access a RAN by using a public signal, and then access
the target RAN sub-network by using a dedicated signal,
so as to improve utilization of the public RAN.

[0027] Ina possible implementation, the accessing, by
the terminal device, a target RAN sub-network among
the at least one RAN sub-network based on a service
requirement of the terminal device includes: determining,
by the terminal device, the target RAN sub-network
based on the service requirement; detecting, by the ter-
minal device, a synchronization signal of the target RAN
sub-network; and accessing, by the terminal device, the
target RAN sub-network based on the synchronization
signal.

[0028] Inthe technical solution of this application, even
when the target RAN sub-network has no public signal
or public RAN sub-network, access to the target RAN
sub-network can still be implemented. In a possible im-
plementation, the sub-network information includes at
least one of the following information of each of the at
least one RAN sub-network: information about a support-
ed public land mobile network (Public Land Mobile Net-
work, PLMN), a supported service type, information
about a PLMN supported by a neighboring RAN sub-
network, and a service type supported by the neighboring
RAN sub-network.

[0029] In the technical solution of this application, the
terminal device may determine the to-be-accessed target
RAN sub-network more flexibly based on the PLMN in-
formation or the service type supported by the RAN sub-
network, or the PLMN information or the service type
supported by the neighboring RAN sub-network.

[0030] In a possible implementation, the target RAN
sub-network includes a plurality of RAN sub-networks,
the plurality of RAN sub-networks respectively belong to
a plurality of network slices, and the plurality of network
slices use a uniform mobility management manner for
the terminal device, to reduce complexity of mobility man-
agement.

[0031] According to a third aspect, a communication
method is provided, including: sending, by a network side
device, sub-network information of a RAN to a terminal
device, where the sub-network information is used to in-
dicate atleast one RAN sub-network included inthe RAN;
connecting, by the network side device, the terminal de-
vice to a target RAN sub-network among the at least one
RAN sub-network, where the target RAN sub-network is
selected based on a service requirement of the terminal
device; and communicating, by the network side device,
with the terminal device by using the target RAN sub-
network.

[0032] Inthetechnical solution of this application, com-
munication between a terminal device and a network side
device can be implemented by using a RAN sub-network.
[0033] In a possible implementation, the connecting,
by the network side device, the terminal device to a target
RAN sub-network among the at least one RAN sub-net-
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work includes: connecting, by the network side device,
the terminal device to a public RAN sub-network among
the at least one RAN sub-network, and obtaining infor-
mation about the target RAN sub-network from the ter-
minal device; and redirecting, by the network side device
based on the information about the target RAN sub-net-
work, the terminal device to the target RAN sub-network
from the public RAN sub-network.

[0034] In a possible implementation, the communica-
tion method further includes: when the service require-
ment of the terminal device or a RAN sub-network that
the terminal device intends to access changes, redirect-
ing, by the network side device, the terminal device to a
new RAN sub-network. In a possible implementation, the
sub-network information includes at least one of the fol-
lowing information of each of the at least one RAN sub-
network: information about a supported PLMN, a sup-
ported service type, information abouta PLMN supported
by a neighboring RAN sub-network, and a service type
supported by the neighboring RAN sub-network.

[0035] In a possible implementation, the target RAN
sub-network includes a plurality of RAN sub-networks,
the plurality of RAN sub-networks respectively belong to
a plurality of network slices, and the plurality of network
slices use a uniform mobility management manner for
the terminal device.

[0036] According to a fourth aspect, a slice controller
is provided, where the slice controller includes a unit con-
figured to perform the method according to the first as-
pect.

[0037] According to a fifth aspect, a terminal device is
provided, where the terminal device includes a unit con-
figured to perform the method according to the second
aspect.

[0038] According to a sixth aspect, a network side de-
vice is provided, where the network side device includes
a unit configured to perform the method according to the
third aspect.

[0039] According to aseventh aspect, a slice controller
is provided, where the slice controllerincludes amemory,
a processor, and a transceiver. The memory is config-
ured to store a program, and the transceiver is configured
to communicate with another network device. When the
program in the memory is executed, the processor per-
forms the method according to the first aspect.

[0040] Accordingtoaneighthaspect, aterminal device
is provided, where the terminal device includes a mem-
ory, a processor, and a transceiver. The memory is con-
figured to store a program, and the transceiver is config-
ured to communicate with a network side device. When
the program in the memory is executed, the processor
performs the method according to the second aspect.
According to a ninth aspect, a network side device is
provided, where the network side device includes a mem-
ory, a processor, and a transceiver. The memory is con-
figured to store a program, and the transceiver is config-
ured to communicate with a terminal device. When the
program in the memory is executed, the processor per-
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forms the method according to the third aspect. Accord-
ing to a tenth aspect, a communications system is pro-
vided, including the slice controller based on the fourth
aspect.

[0041] According to an eleventh aspect, a communi-
cations system is provided, including the terminal device
according to the fifth aspect and the network side device
according to the sixth aspect.

[0042] According to a twelfth aspect, a system chip is
provided, including aninputinterface, an outputinterface,
at least one processor, and a memory. The input inter-
face, the outputinterface, the processor, and the memory
are connected to each other by using abus, the processor
is configured to execute code in the memory, and when
the code is executed, the processor implements the
method according to the first aspect.

[0043] According to a thirteenth aspect, a system chip
is provided, including an input interface, an output inter-
face, at least one processor, and a memory. The input
interface, the output interface, the processor, and the
memory are connected to each other by using a bus, the
processor is configured to execute code in the memory,
and when the code is executed, the processor invokes
the input interface and the output interface to implement
the method according to the second aspect. According
to a fourteenth aspect, a system chip is provided, includ-
ing an input interface, an output interface, at least one
processor, and a memory. The inputinterface, the output
interface, the processor, and the memory are connected
to each other by using a bus, the processor is configured
to execute code in the memory, and when the code is
executed, the processor invokes the input interface and
the output interface to implement the method according
to the third aspect. According to a fifteenth aspect, a com-
puter readable medium is provided, the computer read-
able medium stores program code used to be executed
by a slice controller, and the program code includes an
instruction used to perform the method according to the
first aspect.

[0044] According to a sixteenth aspect, a computer
readable medium s provided, the computer readable me-
dium stores program code used to be executed by a ter-
minal device, and the program code includes an instruc-
tion used to perform the method according to the second
aspect.

[0045] According to a seventeenth aspect, a computer
readable mediumis provided, the computer readable me-
dium stores program code used to be executed by a net-
work side device, and the program code includes an in-
struction used to perform the method according to the
third aspect.

BRIEF DESCRIPTION OF DRAWINGS
[0046]

FIG. 1is a schematic structural diagram of a system
according to an embodiment of this application;
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FIG. 2 is a schematic flowchart of a method for con-
figuring a RAN sub-network according to an embod-
iment of this application;

FIG. 3 is a schematic flowchart of a communication
method according to an embodiment of this applica-
tion;

FIG. 4 is a schematic flowchart of a communication
method according to an embodiment of this applica-
tion;

FIG. 5 is a schematic flowchart of a communication
method according to an embodiment of this applica-
tion;

FIG. 6 is a schematic flowchart of a communication
method according to an embodiment of this applica-
tion;

FIG. 7 is a schematic structural diagram of a slice
controller according to an embodiment of this appli-
cation;

FIG. 8 is a schematic structural diagram of a terminal
device according to an embodiment of this applica-
tion;

FIG. 9is a schematic structural diagram of a network
side device according to an embodiment of this ap-
plication;

FIG. 10 is a schematic structural diagram of a slice
controller according to an embodiment of this appli-
cation;

FIG. 11 is a schematic structural diagram of a termi-
nal device according to an embodiment of this ap-
plication;

FIG. 12 is a schematic structural diagram of a net-
work side device according to an embodiment of this
application;

FIG. 13 is a schematic structural diagram of a com-
munications system according to an embodiment of
this application;

FIG. 14 is a schematic structural diagram of a com-
munications system according to an embodiment of
this application;

FIG. 15is a schematic structural diagram of a system
chip according to an embodiment of this application;
FIG. 16 is a schematic structural diagram of a system
chip according to an embodiment of this application;
and

FIG. 17 is a schematic structural diagram of a system
chip according to an embodiment of this application.

DESCRIPTION OF EMBODIMENTS

[0047] For convenience of understanding, an example
diagram of a system architecture that can implement the
RAN access method in the embodiments of this applica-
tion is described first generally. It should be understood
that, the embodiments of this application are not limited
to the system architecture shown in FIG. 1. Moreover,
an apparatus in FIG. 1 may be hardware, or may be soft-
ware based on functional division or a structure of the
foregoing hardware and software. In the system shown
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in FIG. 1, a network is further abstracted into network
slices (Network Slice) based on logical functions, where
the slices are constructed in a form of "customized func-
tion + generalized hardware". A network slice implement-
ed based on customized software allows an operator to
provide a network as a service to a user. That is, the
operator can provide a connectivity service to the user
by using a physical network in a form of 'network as serv-
ice’, and freely and flexibly combine network perform-
ance indicators such as rate, capacity, coverage, delay,
reliability, security, and availability, thereby satisfying
specific requirements of each use case.

[0048] In the system shown in FIG. 1, an SDN tech-
nology and an NFV technology may be combined, so that
the operator may provide customized network slices to
different types of communication users on a same infra-
structure. For example, the operator provides a mobility
management entity (Mobility Management Entity, MBB)
network slice to a mobile broadband user, and provides
a machine type communication (Machine Type Commu-
nication, MTC) network slice for machine type commu-
nication. All the network slices are run on a same hard-
ware platform, but respective functions are defined by
customized software, may be optimized and configured
based on types and characteristics of users, and are iso-
lated from each another. The operator may flexibly and
elastically configure these network slices in real time and
dynamically control these network slices, thereby creat-
ing innovative services having real-time performance,
and improving efficiency of network and IT resources.
[0049] Normally, the system shown in FIG. 1 may cre-
ate independent network slices (which may also be re-
ferred to as network slice instances) for different services
or different tenants (such as virtual network operators
(Mobile Virtual Network Operator, MVNO)), where the
network slices may include a CN sub-network (which may
also be referred to as a CN sub-network instance, a CN
slice instance, or a CN slice) and a RAN sub-network
(which may also be referred to as a RAN sub-network
instance, a RAN slice instance, or a RAN slice). Then, a
terminal device may access these network slices to per-
form communication. The CN sub-network may also be
referred to as a service slice (Service Slice) instance,
and a core network 110 manages or performs an oper-
ation related to the CN sub-network. An operation related
to the RAN sub-network is managed or performed by a
slice controller 122 in a radio access network 120 (or a
slice controller independently deployed outside a RAN),
and the slice controller may be a functional module or a
network element mainly responsible for configuration
functions of the RAN sub-network, such as creation, de-
letion, and maodification, and may configure a protocol
function, an air interface format, a protocol parameter, or
the like. The network slice is a logical network that pro-
vides a specific function and/or specific (baseline) per-
formance for a specific service, and the network slice is
characterized by a life cycle, for example, available only
in specific time or space and/or for a specific tenant, and
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includes at least two attributes: function and resource.
[0050] The system architecture shown in FIG. 1 in-
cludes the core network 110, the radio access network
120, and the terminal device 130. The radio access net-
work 120 includes the slice controller 121 and a wireless
access point 121. It should be noted that, a system to
which this embodiment of this application is applied may
further include more or less components than those of
the system shown in FIG. 1.

[0051] The core network 110 has functions such as
mobility management anchoring, CN sub-network man-
agement, management of a mapping relationship be-
tween CN sub-networks and RAN sub-networks, end-to-
end slice connection management jointly with the slice
controller of the RAN, session (session) management,
and mobility management. The core network 110 com-
municates with the terminal device 130 by using the radio
access network 120.

[0052] The slice controller 121 has functions such as
RAN sub-network protocol configuration, resource allo-
cation, topology management, inter-slice coordination
and interoperation, management of a mapping between
RAN sub-networks and CN sub-networks, connection
management related to Radio Resource Control (Radio
Resource Control, RRC), mobility management, and sys-
tem information. The slice controller 121 may further pro-
vide a service to the outside or the like by using an ap-
plication interface (Application Interface, API). The slice
controller 121 may also be named, for example, a RAN
sub-network controller or a RAN controller.

[0053] The slice controller 121 shown in FIG. 1 as a
base station or a logical function entity in a network ele-
ment of an access network is deployed in the RAN, but
the slice controller 121 may be deployed as an independ-
ent network element, or may be deployed together with
a CN control plane function such as a CN sub-network
controller, or together with a network slice controller. For
example, the network slice controller includes functions
such as a CN sub-network controller and a RAN sub-
network controller. The slice controller 121 includes
physical and logical attributes such as logical functions,
computing resources, storage resources, and transmis-
sion resources. In a scenario of a cloud radio access
network (cloud RAN), the slice controller 121 may be
deployed at a baseband unit (Base Band Unit, BBU), or
slice controllers are deployed at a BBU and a remote
radio unit (Remote Radio Unit, RRU) in adistributed man-
ner. The BBU and the RRU herein are network elements
of a radio access network that support flexible protocol
stack layering. Some or all of protocol layers such as an
RRC protocol layer, a packet data convergence protocol
(Packet Data Convergence Protocol, PDCP) protocol
layer, a radio link control (Radio Link Control, RLC) pro-
tocol layer, amedia access control (Medium Access Con-
trol, MAC) protocol layer, and a physical layer (Physical
Layer, PHY) protocol layer of a radio interface protocol
may be separately located in the BBU or the RRU, and
protocol layers distributed in the BBU and the RRU jointly
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form a complete radio interface protocol stack. When
multiple hops of network nodes form the radio access
network 120, for example, in a scenario in which a relay
(Relay) is included, the slice controller 121 may be locat-
ed at a donor eNB (Donor eNB, DeNB), or slice control-
lers are distributed at a DeNB and the relay node.
[0054] The terminal device 130 may access the radio
access network 120 by using the wireless access point
122.

[0055] The terminal device 130 may communicate with
one or more core networks by using the radio access
network 120, and the terminal device may be referred to
as an access terminal, user equipment (User Equipment,
UE), a user unit, a user station, a mobile site, a mobile
station, a remote station, a remote terminal, a mobile
device, a user terminal, a terminal, a wireless communi-
cations device, a user proxy, or a user apparatus. The
terminal device may be a cellular phone, a cordless
phone, a Session Initiation Protocol (Session Initiation
Protocol, SIP) phone, a wireless local loop (Wireless Lo-
cal Loop, WLL) station, a personal digital assistant (Per-
sonal Digital Assistant, PDA), a handheld device having
a wireless communication function, a computing device,
another processing device connected to a wireless mo-
dem, an in-vehicle device, a wearable device, or a ter-
minal device in a future 5G network.

[0056] The system architecture shown in FIG. 1 may
be applied to, without being limited to, a 5G communica-
tions system, a Long Term Evolution (Long Term Evolu-
tion, LTE) communications system, or a further evolved
system of an LTE communications system.

[0057] A method for configuring a RAN sub-network
according to an embodiment of this application is first
described below with reference to FIG. 2. A slice control-
ler executing the method may be the slice controller 121
in FIG. 1. Alternatively, when the slice controller 121 is
located in a RAN, the method may be executed by the
RAN; and when the slice controller 121 is deployed as
an independent network element, the method may be
executed by the independent network element.

[0058] 5201. Aslice controller receives a request mes-
sage, where the request message is used to request the
slice controller to configure a first RAN sub-network sat-
isfying a target communication service requirement.
[0059] S202. The slice controller determines, based
on the target communication service requirement, at
least one protocol function and air interface format that
correspond to the first RAN sub-network. S203. The slice
controller allocates radio resources to the first RAN sub-
network based on the target communication service re-
quirement.

[0060] S204. The slice controller configures the first
RAN sub-network based on the determined protocol
function and airinterface format, and the radio resources.
[0061] In the technical solution of this embodiment of
this application, when receiving a request message, the
slice controller determines one or more protocol functions
and one or more air interface formats, and allocates radio
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resources, and therefore may configure, based on these
protocol functions, air interface formats, and radio re-
sources, a RAN sub-network satisfying a service require-
ment. The configuration in this embodiment of this appli-
cation may be an action such as creation, modification
(reconfiguration), or deletion, and may be a parameter
configuration that is applicable to all functions or mod-
ules, or some functions or modules of the RAN sub-net-
work, or the foregoing functions or modules.

[0062] The slice controller may receive the request
message from a CN or an operations, administration and
maintenance (Operations And Maintenance, OAM) sys-
tem, another system or network, or a terminal device, or
the slice controller may determine, based on a require-
ment, to configure the first RAN sub-network satisfying
the target communication service requirement. This is
not limited in this application. The request message sent
by the CN or the OAM system to the slice controller may
include one or more pieces of information such as a serv-
ice feature, a quantity of needed resources, geographic
areadistribution, atime length, whether aresource needs
hard guarantee, and a mobility requirement. After receiv-
ing the request message, the slice controller may con-
figure a RAN sub-network based on the information in-
cluded in the request message.

[0063] The request message sent by the CN or the
OAM system to the slice controller may request the slice
controller to create a new RAN sub-network, delete an
existing RAN sub-network, or reconfigure functions or
parameters of one or more existing RAN sub-networks,
or the foregoing plurality of operations are included. The
slice controller may determine, by using an acceptance
control function, whether to accept the request message,
and respond with a rejection or success message based
on an execution result. When a new RAN sub-network
is created or aRAN sub-network is reconfigured, the slice
controller may need to re-allocate resources for the RAN
sub-network, for example, obtaining the resources from
resources of an existing RAN sub-network such as a pub-
lic RAN sub-network, or adding new resources; or when
a RAN sub-network is deleted, resources occupied by
the deleted RAN sub-network may be released and re-
allocated to another RAN sub-network.

[0064] A RAN sub-network may be considered as an
access network sub-network including specific RAN
functions (that is, protocol functions such as a control
plane protocol function and/or a user plane protocol func-
tion), specific logical radio resources (that is, specific air
interface formats such as a waveform, a multiple access
manner, a frame structure, and a numerology), and radio
resources of specific homing characteristics (such as ra-
dioresources of a same frequency, different frequencies,
a same carrier, and different carriers) within a range of
an access network (such as an eNB, where there is an
independent S1 interface between the eNB and the CN).
Therefore, the access network sub-network may also be
referred to as a RAN sub-network. For example, the slice
controller may create or reconfigure one or more of var-



13 EP 3 416 429 A1 14

ious forms such as a RAN sub-network supporting en-
hanced mobile broadband, a RAN sub-network support-
ing massive machine type communication, a RAN sub-
network supporting high reliable and low delay commu-
nication, connection-based a RAN sub-network, a con-
nectionless RAN sub-network, and a broadcast-based
RAN sub-network. The slice controller of the RAN may
also create a RAN sub-network for a virtual network op-
erator or a third party. For example, an operator A creates
a RAN sub-network for an operator B in a network of the
operator A, and the RAN sub-network is configured to
connect users of the operator B, and perform a function
specific to the operator B. A plurality of RAN sub-net-
works may possess a public function such as an access
function that is used by all users or a plurality of users to
access a system; and the RAN sub-networks further pos-
sess respective specific control plane functions and user
plane functions.

[0065] In an independent access network, different
RAN functions (that is, protocol functions), different air
interface (Air Interface, Al) formats, and differently
homed radio resources form different RAN sub-net-
works. The Al formats may be different resource grids
(resource grid) generated based on different designs
such as a waveform, a multiple access manner, a frame
structure, and a numerology, may be protocol stacks in-
cluding a physical layer and a media access control
(MAC, medium access control) layer, or may be protocol
stacks including a physical layer, a MAC layer, and an-
other higher protocol stack such as a Radio Link Control
(RLC, radio link control) layer and/or a Packet Data Con-
vergence Protocol (PDCP, packet data convergence pro-
tocol) layer. A coupling relationship may exist between
the protocol functions and the Al formats to an extent.
This is notlimited in this application. However, some RAN
functions and some Al formats probably do not match
and hence do notform a valid RAN sub-network instance.
Generally, different protocol functions but a same Al for-
mat; a same protocol function but different Al formats;
and a same protocol function and a same Al format but
different radio resources, all form different RAN sub-net-
works.

[0066] Normally, the RAN stores one or more of tem-
plates including a service attribute template, an air inter-
face format template, and a protocol function template
that are predefined. Information recorded in the service
attribute template may include quality of service (Quality
of Service, QoS) information of a plurality of services.
Information recorded in the air interface format template
may include information such as waveforms, multiple ac-
cess information, and frame structures that correspond
to a plurality of air interface formats. Information recorded
in the protocol function template may include information
about a plurality of protocol functions, such as an RRC
protocol layer, a PDCP protocol layer, an RLC protocol
layer, a MAC protocol layer, and a PHY protocol layer,
specific functions included by the protocol layers, such
as encryption, integrity protection, automatic repeat re-
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quest (Automatic Retransmission Request, ARQ), hybrid
automatic repeat request (Hybrid ARQ), multiplexing/de-
multiplexing, scheduling, and resource allocation. Proto-
col function templates may be combined by using a pro-
tocol layer as a granularity or by using each functional
module orfunctional elementin a protocol layeras a gran-
ularity, so that the slice controller may customize a target
air interface format and a target protocol function on de-
mand. In this case, a specific implementation in which
the slice controller determines, based on the target com-
munication service requirement, the protocol function
and the air interface format that correspond to the first
RAN sub-network may be: the slice controller selects a
target protocol function applicable to the target commu-
nication service requirement from a plurality of candidate
protocol functions, and selects a target air interface for-
mat applicable to the target communication service re-
quirement from a plurality of candidate air interface for-
mats.

[0067] For example, the candidate protocol functions
include a protocol function in which a protocol layer is
used as a granularity, such as a PDCP protocol and an
RLC layer protocol that are used for a mobile broadband
service, and a PDCP protocol and an RLC protocol that
are used for massive machine communication, and when
creating a RAN sub-network of a mobile broadband type
based on a service requirement, the slice controller se-
lects a candidate protocol of a mobile broadband service.
The candidate protocol functions may also be performed
based on functional units in the protocol layers, such as
an RLC AM functional unit applicable to a mobile broad-
band service, and an RLC AM functional unit applicable
to massive machine communication, and the slice con-
troller selects various functional units based on a service
type corresponding to a RAN sub-network to form a com-
plete protocol function. Correspondingly, the candidate
air interface formats may also be configured or selected
based on the foregoing similar method, and then the slice
controller determines the target protocol function and the
target air interface format as the protocol function and
the air interface format that correspond to the first RAN
sub-network.

[0068] When the RAN stores a predefined policy or
radio resource management (Radio Resource Manage-
ment, RRM) algorithm, the slice controller may further
specifically select, based on the predefined policy or
RRM algorithm, the target protocol function and the target
air interface format that satisfy the target communication
service requirement from the candidate protocol func-
tions and the candidate air interface formats.

[0069] When the slice controller is independently de-
ployed, a base station in the RAN needs to report a com-
munication capability of the base station to the slice con-
troller, for example, information such as an air interface
format or a protocol function supported by the base sta-
tion, so that the slice controller configures a RAN sub-
network based on the information about the base station.
[0070] In this embodiment of this application, in addi-
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tion to the first RAN sub-network, the slice controller may
further configure another RAN sub-network, that is, the
first RAN is only one of a plurality of RAN sub-networks
configured by the slice controller.

[0071] In some application scenarios, the first RAN
sub-network and the another RAN sub-network config-
ured by the slice controller may share a scheduling func-
tion such as a scheduling function of a MAC layer proto-
col. In addition to the scheduling function, the first RAN
sub-network and the another RAN sub-network may fur-
ther share one or more of the following functions: func-
tions such as multiplexing/demultiplexing (multiplex-
ing/demultiplexing), random access (random access),
HARQ control, and logical channel priority prioritization
(logical channel prioritization). For example, when pro-
tocol functions corresponding to each of the first RAN
sub-network and the another RAN sub-network include
a data link layer (L2 layer), a network layer (L3 layer), a
MAC layer, and a physical layer, a scheduling function
of the MAC layer in the protocol functions corresponding
to the first RAN sub-network may be the same as a sched-
uling function of the MAC layer in the protocol functions
corresponding to the another RAN sub-network, and oth-
er protocol functions are different.

[0072] Ifradioresources correspondingtothe firstRAN
sub-network and the another RAN sub-network are dif-
ferent, the first RAN sub-network and the another RAN
sub-network are different RAN sub-networks. Certainly,
if all protocols in the protocol functions corresponding to
the first RAN sub-network and the another RAN sub-net-
work are different and the radio resources corresponding
to the first RAN sub-network and the another RAN sub-
network are different, the first RAN sub-network and the
another RAN sub-network are also different RAN sub-
networks.

[0073] When the first RAN sub-network and the anoth-
er RAN sub-network may share a MAC layer protocol of
the protocol functions, the first RAN sub-network and the
another RAN sub-network may further possess respec-
tive MAC layer protocols. In this case, the shared MAC
layer protocol may be used to perform mapping between
a service bearer and a physical layer, and the mapping
may be performed based on an RRC configuration or a
shared MAC layer dynamic scheduling decision.

[0074] In this embodiment of this application, all radio
resources allocated by the slice controller to the first RAN
sub-network may be radio resources exclusively occu-
pied by the first RAN sub-network, and the exclusively
occupied radio resources cannot be shared with the an-
other RAN sub-network. For example, a RAN sub-net-
work exclusively occupies resources such as a specific
synchronization signal, a reference signal, system infor-
mation, a physical control channel, and a physical shared
channel.

[0075] The slice controller may further allocate a public
(shared) radio resource to the plurality of RAN sub-net-
works including the first RAN sub-network, that is, the
public radio resource is used for communication of a pub-
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lic signal of the plurality of RAN sub-networks. For ex-
ample, the first RAN sub-network may perform synchro-
nization with the another RAN sub-network by using a
synchronization channel on the public resource, receive
system information (system information) on the public
resource, receive a paging (paging) message, perform
RRM related measurement based on a reference signal
on the public resource, and so on.

[0076] The public (shared) radio resource allocated by
the slice controller to the plurality of RAN sub-networks
including the first RAN sub-network may be further used
for service data communication of one or more RAN sub-
networks on demand. For example, the slice controller
allocates aradio resource inreal time in adynamic sched-
uling manner, the radio resource is used for physical
shared channels of the plurality of RAN sub-networks,
and the physical shared channels include atleast a phys-
ical downlink shared channel (Physical Downlink Shared
Channel, PDSCH), and a physical uplink shared channel
(Physical Uplink Shared Channel, PUSCH).

[0077] Itshould be noted that, when the slice controller
allocates a public radio resource to the plurality of RAN
sub-networks including the first RAN sub-network, the
slice controller may further allocate, to slices in the plu-
rality of RAN sub-networks, radio resources exclusively
occupied by these slices respectively.

[0078] The slice controller may configure different ac-
cess control functions for different RAN sub-networks,
for example, configuring different access category limi-
tations, different cell selection/reselection priorities, dif-
ferent cell selection/reselection parameter configura-
tions, different system information, disclosing functions
at different levels or grades for different third-party users,
and configuring different priorities for different UEs. In
this case, when establishing an RRC connection, UE
needs to consider access category limitation information
that is broadcast by each RAN sub-network. For exam-
ple, different RAN sub-networks may respectively broad-
cast access control information such as "limited", "re-
served for operator use", and "not limited".

[0079] A radio resource may be shared by a plurality
of RAN sub-networks in a manner such as time division
(Time Division Multiplexing, TDM), frequency division
(Frequency Division Multiplexing, FDM), code division
(Code Division Multiplexing, CDM), or space division
(Spatial Division Multiplexing, SDM).

[0080] The slice controller may further adjust a radio
resource allocated to a RAN sub-network, and therefore
may properly allocate a radio resource of the RAN. For
example, a public radio resource is adjusted in a semi-
static manner. The slice controller may further adjust a
radio resource of a RAN sub-network based on a usage
status of the radio resources of the RAN sub-network,
for example, adjusting a cell capacity class value (Cell
Capacity Class Value), or adjusting an exclusive re-
source such as a carrier.

[0081] Before theslice controller adjusts radio resourc-
es of RAN sub-networks, the RAN sub-networks may
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report information such as usage statuses of the radio
resources of the RAN sub-networks, service experience
of a user, and quality of service to the slice controller.
The usage statuses of the radio resources may include
one or more of a usage status of a radio resource exclu-
sively occupied by a RAN sub-network, a usage status
of a shared radio resource, and the like.

[0082] The core network may notify the slice controller
of requirement change information of a service corre-
sponding to a RAN sub-network, so that the slice con-
troller may adjust a radio resource of the RAN sub-net-
work based on the requirement change information. The
requirement change information may include one or more
of change information of a radio resource requirement of
a network slice including a RAN sub-network, change
information of an area of the network slice, and load sta-
tus information of the network slice, and the like.

[0083] Forexample,radioresource utilization of a RAN
sub-network is up to 95%, and radio resource utilization
of another RAN sub-network is only 5%. If radio resourc-
es required by the core network in the area remain un-
changed, the slice controller may allocate more radio re-
sources to the first RAN, and allocate fewer radio re-
sources to the second RAN sub-network, thereby improv-
ing resource use efficiency of the RAN while satisfying
radio resource requirements of both RAN sub-networks.
[0084] If total load of RAN sub-networks in an entire
area that are controlled by the slice controller reaches a
threshold to enter a high load state, the slice controller
needs to report the high-load state of the RAN sub-net-
works to the core network.

[0085] The slice controller may adjust not only radio
resources of a RAN sub-network, but also a protocol func-
tion and an air interface format of the RAN sub-network.
For example, the protocol function of the RAN sub-net-
work is adjusted based on a service requirement change.
For example, when interference increases, a corre-
sponding interference management function is en-
hanced for the RAN sub-network, and when a reliability
requirement is raised, an automatic retransmission func-
tion is added or a different coding scheme is used. The
air interface format of the RAN sub-network may also be
adjusted based on a service requirement change. For
example, when a delay requirementisraised, a subframe
duration is reduced, and when a movement speed of UE
is increased or reduced, an adaptive physical layer pa-
rameter and the like is used.

[0086] In this embodiment of this application, a RAN
sub-network configured by the slice controller is a com-
ponent of a network slice in the system shown in FIG. 1.
The RAN sub-network and a corresponding CN sub-net-
work on the core network form a complete network slice,
thereby providing a service satisfying the target commu-
nication service requirement to the UE.

[0087] Among RAN sub-networks generated and con-
figured by the slice controller, one RAN sub-network may
correspond to one CN sub-network in the CN, and in this
case, the RAN sub-network and the CN sub-network form
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one network slice; one RAN sub-network may corre-
spond to a plurality of CN sub-networks, and the RAN
sub-network and the plurality of CN sub-networks form
one network slice, or the one RAN sub-network and any
one of the CN sub-networks form one network slice; a
plurality of RAN sub-networks correspond to one CN sub-
network, and the plurality of RAN sub-networks and the
one CN sub-network form one network slice, or any one
of the RAN sub-networks and the CN sub-network form
one network slice; or a plurality of RAN sub-networks and
a plurality of CN slice CN sub-networks form one network
slice.

[0088] In this embodiment of this application, the slice
controller may further add or delete a RAN sub-network
inthe RAN based on a service requirement of the terminal
device or a message sent by the CN or the OAM, or
perform another operation on a RAN sub-network, for
example, reconfigure one or more of the protocol func-
tion, the air interface format, and the radio resources that
correspond to a RAN sub-network, and notify or configure
information about an updated RAN sub-network in the
RAN to the network side device or the terminal device
by using, for example, system information or dedicated
signaling.

[0089] After configuring, reconfiguring, or updating a
RAN sub-network, the slice controller may send informa-
tion about the RAN sub-network to the terminal device
or another network device inthe RAN, so thatthe terminal
device or the another network device may access the
RAN sub-network based on the information about the
RAN sub-network.

[0090] The method for configuring a RAN sub-network
by a slice controller is described above with reference to
FIG. 2, and a method for communication between a ter-
minal device and a network side device by using a RAN
sub-network after a slice controller configures the RAN
sub-network is described below with reference to FIG. 3
and FIG. 4. A network side device may be a base station,
a slice controller, a core network, or the like.

[0091] FIG. 3 shows a communication method on a
terminal device side.

[0092] S301. A terminal device receives sub-network
information of a RAN sent by a network side device,
where the sub-network information is used to indicate at
least one RAN sub-network included in the RAN.
[0093] S302. The terminal device accesses a target
RAN sub-network among the at least one RAN sub-net-
work based on a service requirement of the terminal de-
vice.

[0094] S303. The terminal device communicates with
the network side device by using the target RAN sub-
network.

[0095] Corresponding to the communication method
on the terminal device side shown in FIG. 3, a commu-
nication method for a network side device is shown in
FIG. 4.

[0096] S401. A network side device sends sub-net-
work information of a RAN to a terminal device, where
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the slice information is used to indicate at least one RAN
sub-network included in the RAN. S402. The network
side device connects the terminal device to a target RAN
sub-network among the at least one RAN sub-network,
where the target RAN is selected based on a service
requirement of the terminal device.

[0097] S403. The network side device communicates
with the terminal device by using the target RAN sub-
network.

[0098] The method for communication between a ter-
minal device and a network side device in this embodi-
ment of this application enables the terminal device and
the network side device in the RAN to communicate by
using the RAN sub-network.

[0099] In this embodiment of this application, informa-
tion about a RAN sub-network sent by the network side
device to the terminal device may be obtained from the
slice controller configuring the RAN sub-network. After
the network side device sends the information about the
RAN sub-network in the RAN to the terminal device, the
terminal device may select the RAN sub-network.
[0100] The sub-network information of the RAN sent
by the network side device to the terminal device may
include at least one of the following information of each
of the at least one RAN sub-network: information about
asupported PLMN, a supported service type, information
about a PLMN supported by a neighboring RAN sub-
network, and a service type supported by the neighboring
RAN sub-network. Certainly, the sub-network informa-
tion may also include other information such as a center
frequency, a frequency bandwidth, a waveform, a frame
structure, a numerology (the numerology is a parameter
design related to an aspect such as the waveform or the
frame structure), or a multiple access manner of the RAN
sub-network. This is not limited in this application.
[0101] The network side device may further send in-
formation about a RAN sub-network in a neighboring cell
to the terminal device, so that the terminal device meas-
ures or selects the neighboring cell.

[0102] In this embodiment of this application, the ter-
minal device may select a RAN sub-network by adding
a new factor based on cell selection/reselection (cell se-
lection/reselection) by a terminal device in the prior art.
When the information about the RAN sub-network sent
by the network side device to the terminal device includes
information about a service supported by the RAN sub-
network, new factors may include a service required by
the terminal device, and may further include an availa-
bility factor of the service, for example, a time period in
which the service is used or a geographic location at
which the service is used.

[0103] When the network side device does not broad-
cast the information about the service supported by the
RAN sub-network, the terminal device may select, based
on a RAN sub-network identifier, a RAN sub-network
preferably selected by the terminal device or a RAN sub-
network that the terminal device intends to access.
[0104] The terminal device may simultaneously select
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a plurality of RAN sub-networks, so as to perform camp-
ing. In this case, the terminal device may separately use
the cell selection/reselection method in the prior art for
all the RAN sub-networks, and complete selection with
reference to a service that the terminal device intends to
support and availability information of the service. Differ-
ent RAN sub-networkinstances in the RAN sub-networks
selected by the terminal device may be located in differ-
ent cells, different carriers, and different base stations.
[0105] Inthis embodimentofthis application, the target
RAN sub-network accessed by the terminal device may
be determined by the terminal device based on a service
requirement of the terminal device or another informa-
tion, may be determined by the network side device for
the terminal device based on a requirement of the termi-
nal device and a network status after the terminal device
sends information about a RAN sub-network required by
the terminal device to the network side device, or certainly
may be further determined by the network side device
for the terminal device based on a network status. This
is not limited in this application.

[0106] When the network side device determines a plu-
rality of target RAN sub-networks for the terminal device,
a measurement status of a neighboring cell of a RAN
sub-network may be further considered. For example,
when the target RAN sub-networks are determined, a
target cell whose radio condition is best may be selected.
[0107] Inthis embodiment of this application, when the
terminal device accesses the target RAN sub-network
among the at least one RAN sub-network based on the
service requirement of the terminal device, there may be
a plurality of specific implementations. An implementa-
tionis: the terminal device first determines the target RAN
sub-network based on the service requirement of the ter-
minal device; then, the network side device connects the
terminal device to the target RAN sub-network and a pub-
lic RAN sub-network among other RAN sub-networks of
the at least one RAN sub-network; and finally, the net-
work side device redirects the terminal device to the tar-
get RAN sub-network from the public RAN sub-network.
[0108] The accessing, by the terminal device, the tar-
get RAN sub-network may be establishing a radio con-
nection relationship between the terminal device and the
RAN sub-network. For example, context information of
the terminal device is generated in the RAN or the RAN
sub-network, and the context information of the terminal
device may include information such as an identifier of
the terminal device, a radio bearer (radio bearer), or a
radio resource configuration. Further, the terminal device
establishes an association relationship with the core net-
work by using the target RAN sub-network, for example,
performs a registration and authentication process in the
core network, or maintains status information and loca-
tioninformation of the terminal device in the core network.
The terminal device may access a target RAN sub-net-
work by using a random access process, access a target
RAN sub-network from a source RAN sub-network of a
same base station, or access a target RAN sub-network
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of a target base station from a source RAN sub-network
of a source base station.

[0109] How a terminal device accesses a target RAN
sub-network by using a public RAN sub-network is de-
scribed in detail below with reference to FIG. 5.

[0110] S505. A network side device sends sub-net-
work information of a RAN sub-network in a RAN to a
terminal device, and the terminal device receives the sub-
network information.

[0111] S506. The terminal device determines a target
RAN sub-network based on a requirement.

[0112] S507. Connect to the network side device by
using the target RAN sub-network and a public RAN sub-
network among other RAN sub-networks.

[0113] S508. The network side device determines that
the terminal device needs to redirect to the target RAN
sub-network.

[0114] S509. The network side device sends a redirec-
tionindication message to the terminal device. S510. The
terminal device accesses the target RAN sub-network,
and communicates with the network side device.
[0115] In some application scenarios, when using re-
spective specific radio network functions (Radio Net
Function), the target RAN sub-network and the another
RAN sub-network also use a common public RDF. For
example, a multimedia broadcast multicast system (Mul-
timedia Division Broadcast Multicast System, MBMS)
may be used as a RAN sub-network, and the multimedia
broadcast multicast system and a unicast (Unicast) serv-
ice system share a primary synchronization channel (Pri-
mary Synchronization Signal, PSS) and a secondary syn-
chronization signal (Secondary Synchronization Signal)
of an air interface in a time division multiplexing (Time
Division Multiplexing, TDM) manner.

[0116] Inthiscase, after the terminal device is synchro-
nized with the public RNF, the terminal device may redi-
rect to a target RAN based on an indication of a master
system information block (Master Information Block,
MIB), based on an indication of the network side device
(such as a base station) in a random access process, or
based on an indication of the network side device or the
terminal device (such as a base station or a mobility man-
agement network element) after the terminal device ac-
cesses the RAN by using the public RNF. An indication
message of the MIB or the network side device may in-
dicate a frequency to which the terminal device redirects,
and an Al that is used to redirect to the target RAN sub-
network. Redirection may be handover or reselection of
the terminal device from a source RAN sub-network to a
target RAN sub-network, context information of the ter-
minal device in the source RAN sub-network may be
stored or be not stored, and a connection relationship
between the terminal device and the source RAN sub-
network may be lost, or there is a connection relationship
between the terminal device and each of the source RAN
sub-network and the target RAN sub-network. When a
connection relationship exists between the terminal de-
vice and each of a plurality of RAN sub-networks, the
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network side device may further indicate a primary RAN
sub-network to the terminal device, and therefore another
RAN sub-network is referred to as a secondary RAN sub-
network. Positions of the primary RAN sub-network and
the secondary RAN sub-network may be different. For
example, the network side device maintains security in-
formation, RRC status information, and the like of the
terminal device by using the primary RAN sub-network,
and the terminal device receives system information, a
paging message, and the like by using the primary RAN
sub-network.

[0117] After the terminal device performs an RRC con-
nection to the network side device by using the public
RDF or the public RAN sub-network, the terminal device
may not need to perform an RRC connection establish-
ment process again when the terminal device accesses
another RAN sub-network.

[0118] In some circumstances, a RAN sub-network
has no synchronization signal, MIB, cell reference signal
(Cell Reference Signal, CRS), ordemodulation reference
signal (Demodulation Reference Signal, DRS). In this
case, the terminal device may redirect to the target RAN
sub-network by using a synchronization signal, an MIB,
a CRS, or a DRS of another RAN sub-network.

[0119] The terminal device may alternatively access
the target RAN sub-network by scanning a synchroniza-
tion signal of the target RAN sub-network. To be specific,
the network side device connects the terminal device to
the target RAN sub-network by using the synchronization
signal of the target RAN sub-network. This manner is
usually used for a situation in which a RAN sub-network
not supporting a public RAN sub-network is accessed,
or used for a situation in which the terminal device not
within a coverage area of a public RAN sub-network ac-
cesses a target RAN sub-network.

[0120] One terminal device may access a plurality of
RAN sub-networks, and the terminal device may add,
delete, activate, or deactivate a RAN sub-network and/or
aCN slice instance, oradd, delete, activate, or deactivate
a network slice based on a service requirement. For a
terminal device that needs to access the plurality of RAN
sub-networks, even if all the RAN sub-networks are in-
dependent, the terminal device may still perform down-
link synchronization and downlink channel evaluation by
detecting only some RAN sub-networks. For example,
the plurality of RAN sub-networks use a public synchro-
nization, access management, and mobility manage-
ment function, the foregoing public function may be re-
ferred to as a public RAN sub-network or a public func-
tional module. For example, all terminals having different
service requirements may perform a downlink synchro-
nization and RRC connection establishment process by
using the public RAN sub-network, the slice controller
configures a new RAN sub-network for UE based on a
service requirement of the UE after access is successful,
and the slice controller may configure a protocol function
and resources that correspond to the new RAN sub-net-
work for the UE by using a Radio Resource Control con-
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nection reconfiguration message. The network device
establishes a plurality of radio bearers for the terminal,
where different radio bearers are mapped to different
RAN sub-networks, and transmission is performed by
using resources of the different RAN sub-networks. One
RAN sub-network may also support a plurality of servic-
es. For example, the network device establishes a plu-
rality of radio bearers for the terminal device, and service
data in the plurality of radio bearers may be multiplexed
(multiplexing) at a MAC layer of the network device or a
MAC layer of the terminal device, and is transmitted by
using a resource of the RAN sub-network. When the ter-
minal device accesses a plurality of RAN sub-networks,
these RAN sub-networks may belong to different PLMNs
and/or different mobility management network elements
(Mobile Management Entity, MME), or may belong to a
same PLMN and/or a same mobility management net-
work element. The RAN sub-networks may use a uniform
mobility management manner such as a shared public
mobility management process and method, and addition-
ally may further use different connection management,
session management, security management processes
and methods. For different RAN sub-networks, mobility
management is a specific process of the terminal device,
but connection management and session management
are specific processes of the RAN sub-networks, and a
security management process may be a specific process
of an operator, a specific process of UE, or a specific
process of the RAN sub-networks.

[0121] Specific mobility management of the terminal
device may meet a mobility requirement of a service
whose requirement is strictest. For example, tracking ar-
ea update (Tracking Area Update, TAU) of only a RAN
sub-network may be enabled, and the terminal device
sends TAU based on a TA configuration of a RAN sub-
network in which a tracking area (Tracking Area, TA) is
minimum. For the terminal device in an RRC connection
management state, a plurality of RAN slices may manage
a mobility process of UE by using a same MME, for ex-
ample, maintain an evolved packet core network mobility
management (EMM, evolved packet system mobility
management) state and an evolved packet core network
connection management (ECM, evolved packet system
connection management) state of the UE in the same
MME. It should be understood that, different RAN sub-
networks may also use respective mobility management
policies. For example, a regional RAN sub-network uses
a control plane and user plane anchor of the regional
RAN sub-network, and when a terminal moves in the
RAN sub-network, another RAN sub-network is not af-
fected.

[0122] Because an area in which a terminal device
moves is different from a coverage area of a RAN sub-
network, a RAN sub-network may need to be added or
deleted for the terminal device, and a RAN sub-network
may be added or deleted for the terminal device by using
an RRC connection reconfiguration process. Addition of
a RAN sub-network or deletion of a RAN sub-network
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may be accompanied with a process of cell handover or
RAN sub-network handover. a RAN sub-network may
also be added or deleted for the terminal device because
a service requirement changes, for example, a new serv-
ice is added or an original service is deleted. It should be
understood that, from the perspective of a terminal de-
vice, adding a RAN sub-network for the terminal device
means that the terminal device may use a resource of
the newly added RAN sub-network based on a configu-
ration, and deleting a RAN sub-network for the terminal
device means that the terminal device cannot continue
to use a resource of the RAN sub-network; but from the
perspective of a network device, a RAN sub-network
newly added for the terminal device may be an existing
RAN sub-network or a newly created RAN sub-network,
and when a RAN sub-network is deleted for the terminal
device, the network device may still reserve the RAN
sub-network to be used for another terminal, or may de-
lete the RAN sub-network, and consequently the RAN
sub-network is not valid anymore. In this embodiment,
an RRC connection reconfiguration message of an LTE
system in the prior art is used as an example to describe
addition or deletion of a RAN sub-network, or another
message or a new message may be used to describe
addition or deletion of a RAN sub-network. This is not
limited in this application. When a network side device
(such as a base station) performs paging, a paging oc-
casion and a sending manner usually need to be deter-
mined based on information about a service. In this case,
consideration is made from the perspective of saving
power of the terminal device.

[0123] When security managementis specifictoan op-
erator, a plurality of RAN sub-networks that belong to the
same operator and that are accessed by the terminal
device may use a same security process such as a same
message process, a same encryption algorithm, or a
same key. Because different services need different se-
curity levels, different security processes may also be
used for different RAN sub-networks. An authentication
process when the terminal device attaches a RAN sub-
network may be separately performed for different oper-
ators or different RAN sub-networks.

[0124] A session management process specific to a
RAN sub-network includes a process such as establish-
ment, modification, and deletion of aradio bearer, service
continuity management, gateway selection, path hando-
ver caused by handover, or data forwarding. Different
RAN sub-networks may be connected to different packet
networks (Packet Data Network, PDN) by using different
gateways.

[0125] Additionally, in this embodiment of this applica-
tion, when the terminal device accesses a plurality of
RAN sub-networks, for management by these RAN sub-
networks, the slice controller may designate a primary
RAN sub-network to manage the terminal device. For
example, the slice controller may select, based on one
or more of information such as a requirement character-
istic, a deployment scenario, and a capability attribute of
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each RAN sub-network, a capability of the terminal de-
vice, and subscription information of the terminal device,
an appropriate RAN sub-network as a primary RAN sub-
network to manage the terminal device, forexample, per-
form session management, mobility management, and
the like. Certainly, functions such as session manage-
ment and mobility management may be divided, then a
plurality of primary RAN sub-networks are designated,
and functions obtained after division are managed by the
different primary RAN sub-networks.

[0126] When the terminal device is managed by using
a primary RAN sub-network, a public management policy
on which the primary RAN sub-network depends may be
provided by the slice controller. For example, the slice
controller may form, based on one or more of information
such as an attribute of each RAN sub-network, a service
attribute in a RAN sub-network, and a category of the
terminal device, a public management rule or policy for
configuring a plurality of RAN sub-networks, and then
the primary RAN sub-network performs the public man-
agement rule or policy. FIG. 6 is a schematic flowchart
of a communication method for configuring a RAN sub-
network by a slice controller according to an embodiment
this application.

[0127] S605. After configuring RAN sub-networks
(which includes configuring a new RAN sub-network, up-
dating a RAN sub-network, deleting a RAN sub-network,
or the like), a slice controller sends sub-network informa-
tion of the RAN sub-networks to a network side device.
It should be noted that, the slice controller may also be
deployed on the network side device.

[0128] S606. The network side device sends the sub-
network information of the RAN sub-networks (which
may include sub-network information of a RAN sub-net-
work in a current cell or a neighboring cell) to a terminal
device, for example, sends the sub-network information
to the terminal device in a broadcast manner.

[0129] S607. After receiving the sub-network informa-
tion of the RAN sub-networks, the terminal device may
determine one or more target RAN sub-networks based
on a requirement of the terminal device, and access the
target sub-network, to communicate with the network
side device.

[0130] S608. The terminal device sends information
about the target RAN sub-network to the network side
device, so that the network side device connects the ter-
minal device to the target RAN sub-network based on
the information. The terminal device may send the infor-
mation about the target RAN sub-network to the network
side device when initial access is performed, when the
requirement of the terminal device changes, or after
handover (handover) or Radio Resource Control connec-
tion re-establishment (radio resource control connection
re-establishment).

[0131] The method for configuring a RAN sub-network
and the communication method according to the embod-
iments of this application are described above with ref-
erencetoFIG. 2to FIG. 6, and aslice controller, aterminal

10

15

20

25

30

35

40

45

50

55

14

device, and a network side device according to the em-
bodiments of this application are described below with
reference to FIG. 7 to FIG. 12.

[0132] FIG. 7 is a schematic structural diagram of a
slice controller 500 according to an embodiment of this
application. It should be understood that, the slice con-
troller 500 in FIG. 7 can implement each step in FIG. 2,
and can also implement a step performed by the slice
controller in FIG. 6. For brevity, repetitive descriptions
are appropriately omitted. The slice controller 500 in-
cludes:

a receiving unit 501, configured to receive a request
message, where the request message is used to re-
questthe slice controller to configure a first RAN sub-
network satisfying a target communication service
requirement;

a determining unit 502, configured to determine,
based on the target communication service require-
ment, at least one protocol function and air interface
format that correspond to the first RAN sub-network;
an allocation unit 503, configured to allocate, radio
resources to the first RAN sub-network based on the
target communication service requirement; and

a configuration unit 504, configured to configure the
first RAN sub-network based on the protocol func-
tion, the air interface format, and the radio resources.

[0133] The slice controller configures the RAN sub-
network that includes the protocol function, the air inter-
face format, and the radio resources, so that subsequent
communication related to the RAN sub-network can be
implemented.

[0134] Optionally, in an embodiment, the determining
unit 502 is specifically configured to select a target pro-
tocol function applicable to the target communication
service requirement from a plurality of candidate protocol
functions, and select a target air interface format appli-
cable to the target communication service requirement
from a plurality of candidate air interface formats; and
determine the target protocol function and the target air
interface format as a protocol function and an airinterface
format that correspond to the first RAN sub-network.
[0135] Optionally,inanembodiment, the first RAN sub-
network is any one of a plurality of RAN sub-networks
configured by the slice controller, and the radio resources
of the first RAN sub-network include radio resources ex-
clusively occupied by the first RAN sub-network and radio
resources shared by the first RAN sub-network and an-
other one of the plurality of RAN sub-networks. Option-
ally, in an embodiment, the radio resources of the first
RAN sub-network are all radio resources exclusively oc-
cupied by the first RAN sub-network.

[0136] Optionally,inanembodiment, the first RAN sub-
network is any one of a plurality of RAN sub-networks
configured by the slice controller, and the first RAN sub-
network and another one of the plurality of RAN sub-
networks share a scheduling functionin the protocol func-
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tion.

[0137] Optionally,in anembodiment, the firstRAN sub-
network and another sub-network in the plurality of RAN
sub-networks configured by the slice controller corre-
spond to a same CN sub-network in a CN, and the first
RAN sub-network and the another sub-network in the
plurality of RAN sub-networks form a network slice sat-
isfying the target communication service requirement.
Optionally, in an embodiment, the first RAN sub-network
corresponds to one or more CN sub-networks in a CN,
and the first RAN sub-network and the one or more CN
sub-networks form a network slice satisfying the target
communication service requirement.

[0138] Optionally, in an embodiment, the slice control-
ler further includes an adjustment unit, configured to ad-
just, based on a usage status of the radio resources of
the first RAN sub-network or a change in the target com-
munication service requirement, at least one of the pro-
tocol function, the air interface format, and the radio re-
sources that correspond to the first RAN sub-network.
Optionally, in an embodiment, the slice controller re-
ceives status information of a network slice consisting of
the first RAN sub-network sent by the CN, where the
adjusting, by the slice controller based on a usage status
of the radio resources of the first RAN sub-network or a
change in the target communication service requirement,
at least one of the protocol function, the air interface for-
mat, and the radio resources that correspond to the first
RAN sub-network includes: adjusting, by the slice con-
troller based on the status information and the usage
status of the radio resources of the first RAN sub-network
or the change in the target communication service re-
quirement, at least one of the protocol function, the air
interface format, and the radio resources that correspond
to the first RAN sub-network.

[0139] Optionally, in an embodiment, the method fur-
ther includes: sending, by the slice controller, information
about the at least one protocol function and air interface
format, and the radio resources that correspond to the
first RAN sub-network.

[0140] FIG. 8 is a schematic structural diagram of a
terminal device 600 according to an embodiment of this
application. It should be understood that, the terminal
device 600 in FIG. 8 can implement each step performed
by the terminal device in FIG. 3 to FIG. 6. For brevity,
repetitive descriptions are appropriately omitted. The ter-
minal device 600 includes:

a receiving unit 601, configured to receive sub-net-
work information of a RAN sent by a network side
device, where the sub-network information is used
to indicate at least one RAN sub-network included
in the RAN;

an access unit 602, configured to access a target
RAN sub-network among the at least one RAN sub-
network based on a service requirement of the ter-
minal device; and

a communications unit 603, configured to communi-
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cate with the network side device by using the target
RAN sub-network.

[0141] By receiving information about a RAN sub-net-
work sent by the network side device, the terminal device
600 can access a target RAN sub-network among the
RAN sub-network, to implement communication be-
tween the terminal device and the network side device
by using the RAN sub-network.

[0142] Optionally, in an embodiment, the access unit
602 is specifically configured to determine the target RAN
sub-network based on the service requirement of the ter-
minal device 600; access a public RAN sub-network
among the at least one RAN sub-network; and redirect
to the target RAN sub-network from the public RAN sub-
network.

[0143] Optionally, in an embodiment, the access unit
602 is specifically configured to determine the target RAN
sub-network based on the service requirement of the ter-
minal device 600; detect a synchronization signal of the
target RAN sub-network; and access the target RAN sub-
network based on the synchronization signal.

[0144] Optionally, in an embodiment, slice information
of the at least one RAN sub-network includes at least
one of the following information of each of the at least
one RAN sub-network: information about a supported
PLMN, a supported service type, information about a
public land mobile network PLMN supported by a neigh-
boring RAN sub-network, and a service type supported
by the neighboring RAN sub-network.

[0145] Optionally, in an embodiment, the target RAN
sub-network includes a plurality of RAN sub-networks,
the plurality of RAN sub-networks respectively belong to
a plurality of network slices, and the plurality of network
slices use a uniform mobility management manner for
the terminal device 600.

[0146] FIG. 9 is a schematic structural diagram of a
network side device 700 according to an embodiment of
this application. It should be understood that, the network
side device 700 in FIG. 9 can implement the method per-
formed by the network side device in FIG. 3 to FIG. 6.
For brevity, repetitive descriptions are appropriately omit-
ted. The network side device 700 includes:

a sending unit 701, configured to send sub-network
information of a RAN to a terminal device, where the
sub-network information is used to indicate at least
one RAN sub-network included in the RAN;

an access unit 702, configured to connect the termi-
nal device to a target RAN sub-network among the
atleastone RAN sub-network, where the target RAN
is selected based on a service requirement of the
terminal device; and

a communications unit 703, configured to communi-
cate with the terminal device by using the target RAN
sub-network.

[0147] By sending information about a RAN sub-net-
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work to the terminal device, the network side device can
implement communication between the terminal device
and the network side device by using the RAN sub-net-
work.

[0148] Optionally, in an embodiment, the access unit
702 is specifically configured to connect the terminal de-
vice to a public RAN sub-network among the at least one
RAN sub-network, and obtain information about the tar-
get RAN sub-network from the terminal device; and re-
direct, based on the information about the target RAN
sub-network, the terminal device to the target RAN sub-
network from the public RAN sub-network.

[0149] Optionally, in an embodiment, the network side
device 700 further includes a handover unit, configured
to: when the service requirement of the terminal device
or a RAN sub-network that the terminal device intends
to access changes, hand the terminal device over to a
new RAN sub-network.

[0150] Optionally,in anembodiment, the slice informa-
tion includes at least one of the following information of
each of the at least one RAN sub-network: information
about a supported PLMN, a supported service type, in-
formation about a PLMN supported by a neighboring
RAN sub-network, and a service type supported by the
neighboring RAN sub-network.

[0151] Optionally, in an embodiment, the target RAN
sub-network includes a plurality of RAN sub-networks,
the plurality of RAN sub-networks respectively belong to
a plurality of network slices, and the plurality of network
slices use a uniform mobility management manner for
the terminal device.

[0152] FIG. 10 is a schematic structural diagram of a
slice controller 800 according to an embodiment of this
application. It should be understood that, the slice con-
troller 800 in FIG. 10 can implement each step in FIG. 2,
and can also implement a step performed by the slice
controller in FIG. 6. For brevity, repetitive descriptions
are appropriately omitted. The slice controller 800 in-
cludes:

a memory 810, configured to store a program;

a transceiver 830, configured to receive a request
message, where the request message is used to re-
questtheslice controller to configure a first RAN sub-
network satisfying a target communication service
requirement; and

aprocessor 820, configured to: execute the program
in the memory 810, and when the program is exe-
cuted, determine, based on the target communica-
tion service requirement, a protocol function and an
air interface format that correspond to the first RAN
sub-network; allocate radio resources to the first
RAN sub-network based on the target communica-
tion service requirement; and configure the first RAN
sub-network based on the protocol function, the air
interface format, and the radio resources.

[0153] The slice controller configures the RAN sub-
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network that includes the protocol function, the air inter-
face format, and the radio resources, so that subsequent
communication related to the RAN sub-network can be
implemented.

[0154] FIG. 11 is a schematic structural diagram of a
terminal device 900 according to an embodiment of this
application. It should be understood that, the terminal
device 900 in FIG. 11 can implement each step per-
formed by the terminal device in FIG. 3 to FIG. 6. For
brevity, repetitive descriptions are appropriately omitted.
The terminal device 900 includes:

a memory 910, configured to store a program;
atransceiver 930, configured to receive sub-network
information of a RAN sent by a network side device,
where the sub-network information is used to indi-
cate at least one RAN sub-network included in the
RAN; and

a processor 920, configured to: execute the program
in the memory 910, and when the program is exe-
cuted, the processor 920 accesses a target RAN
sub-network among the at least one RAN sub-net-
work based on a service requirement of the terminal
device;

and communicate with the network side device by
using the target RAN sub-network.

[0155] By receiving information about a RAN sub-net-
work sent by the network side device, the terminal device
can access a target RAN sub-network among the RAN
sub-network, to implement communication between the
terminal device and the network side device by using the
RAN sub-network.

[0156] FIG. 12 is a schematic structural diagram of a
network side device 1000 according to an embodiment
of this application. It should be understood that, the net-
work side device 1000 in FIG. 12 can implement the
method performed by the network side device in FIG. 3
to FIG. 6. For brevity, repetitive descriptions are appro-
priately omitted. The network side device 1000 includes:

a memory 1010, configured to store a program;

a transceiver 1030, configured to send sub-network
information of a RAN to a terminal device, where the
sub-network information is used to indicate at least
one RAN sub-network included in the RAN; and
aprocessor 1020, configured to connect the terminal
device to a target RAN sub-network among the at
least one RAN sub-network, where the target RAN
is selected based on a service requirement of the
terminal device; and communicate with the terminal
device by using the target RAN sub-network.

[0157] By sending information about a RAN sub-net-
work to the terminal device, the network side device can
implement communication between the terminal device
and the network side device by using the RAN sub-net-
work.
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[0158] FIG. 13 is a schematic structural diagram of a
communications system 1300 according to an embodi-
ment of this application. The communications system
1300 includes a slice controller 1310. The slice controller
1310 may be the slice controller 500 in FIG. 7.

[0159] FIG. 14 is a schematic structural diagram of a
communications system 1400 according to an embodi-
ment of this application. The communications system
1400 includes a terminal device 1410 and a network side
device 1420. The terminal device 1410 may be the ter-
minal device 600 in FIG. 8, and the network side device
1420 may be the network side device 700 in FIG. 7.
[0160] FIG. 15 is a schematic structural diagram of a
system chip according to an embodiment of this applica-
tion. The system chip 1500 in FIG. 15 includes an input
interface 1510, an output interface 1520, at least one
processor 1530, and amemory 1540. The input interface
1510, the output interface 1520, the processor 1530, and
the memory 1540 are connected to each other by using
a bus, the processor 1530 is configured to execute code
in the memory 1540, and when the code is executed, the
processor 1530 implements the method performed by
the slice controller in FIG. 2.

[0161] FIG. 16 is a schematic structural diagram of a
system chip according to an embodiment of this applica-
tion. The system chip 1600 in FIG. 16 includes an input
interface 1610, an output interface 1620, at least one
processor 1630, and amemory 1640. The input interface
1610, the output interface 1620, the processor 1630, and
the memory 1640 are connected to each other by using
a bus, the processor 1630 is configured to execute code
in the memory 1640, and when the code is executed, the
processor 1630 implements the method performed by
the terminal device in FIG. 3 or FIG. 4.

[0162] FIG. 17 is a schematic structural diagram of a
system chip according to an embodiment of this applica-
tion. The system chip 1700 in FIG. 17 includes an input
interface 1710, an output interface 1720, at least one
processor 1730, and amemory 1740. The input interface
1710, the output interface 1720, the processor 1730, and
the memory 1740 are connected to each other by using
a bus, the processor 1730 is configured to execute code
in the memory 1740, and when the code is executed, the
processor 1730 implements the method performed by
the network side device in FIG. 3 or FIG. 4.

[0163] A personofordinaryskillinthe art may be aware
that, in combination with the examples described in the
embodiments disclosed in this specification, units and
algorithm steps may be implemented by electronic hard-
ware or a combination of computer software and elec-
tronic hardware. Whether the functions are performed by
hardware or software depends on specific applications
and design constraint conditions of the technical solu-
tions. A person skilled in the art may use different meth-
ods to implement the described functions for each spe-
cific application, but it should not be considered that the
implementation goes beyond the scope of this applica-
tion.
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[0164] It may be clearly understood by a person skilled
in the art that, for the purpose of convenient and brief
description, for a detailed working process of the forego-
ing system, apparatus, and unit, refer to a corresponding
process in the foregoing method embodiments, and de-
tails are not described herein again.

[0165] Inthe several embodiments provided in this ap-
plication, it should be understood that the disclosed sys-
tem, apparatus, and method may be implemented in oth-
er manners. For example, the described apparatus em-
bodiment is merely an example. For example, the unit
division is merely logical function division and may be
other division in actual implementation. For example, a
plurality of units or components may be combined or in-
tegrated into another system, or some features may be
ignored or not performed. In addition, the displayed or
discussed mutual couplings or direct couplings or com-
munication connections may be implemented by using
some interfaces. The indirect couplings or communica-
tion connections between the apparatuses or units may
be implemented in electronic, mechanical, or other forms.
[0166] The units described as separate parts may or
may not be physically separate, and parts displayed as
units may or may not be physical units, may be located
in one position, or may be distributed on a plurality of
network units. Some or all of the units may be selected
based on actual requirements to achieve the objectives
of the solutions of the embodiments.

[0167] In addition, functional units in the embodiments
of this application may be integrated into one processing
unit, or each of the units may exist alone physically, or
two or more units are integrated into one unit.

[0168] When the functions are implemented in the form
of a software functional unit and sold or used as an in-
dependent product, the functions may be stored ina com-
puter-readable storage medium. Based on such an un-
derstanding, the technical solutions of this application
essentially, or the part contributing to the prior art, or
some of the technical solutions may be implemented in
a form of a software product. The software product is
stored in a storage medium, and includes several instruc-
tions for instructing a computer device (which may be a
personal computer, a server, or a network device) to per-
form all or some of the steps of the methods described
in the embodiments of this application. The foregoing
storage mediumincludes: any medium that can store pro-
gram code, such as a USB flash drive, a removable hard
disk, a read-only memory (ROM, Read-Only Memory), a
random access memory (RAM, Random Access Mem-
ory), a magnetic disk, or an optical disc.

[0169] The foregoing descriptions are merely specific
implementations of this application, but are not intended
to limit the protection scope of this application. Any var-
iation or replacement readily figured out by a person
skilled in the art within the technical scope disclosed in
this application shall fall within the protection scope of
this application. Therefore, the protection scope of this
application shall be subject to the protection scope of the
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claims.

Claims

1.

A communication method, comprising:

receiving, by a terminal device, sub-network in-
formation of a radio access network RAN sent
by a network side device, wherein the sub-net-
work information is used to indicate at least one
RAN sub-network comprised in the RAN;
accessing, by the terminal device, a target RAN
sub-network among the at least one RAN sub-
network based on a service requirement of the
terminal device; and

communicating, by the terminal device, with the
network side device by using the target RAN
sub-network.

The communication method according to claim 1,
wherein the accessing, by the terminal device, a tar-
get RAN sub-network among the at least one RAN
sub-network based on a service requirement of the
terminal device comprises:

determining, by the terminal device, the target
RAN sub-network based on the service require-
ment;

accessing, by the terminal device, a public RAN
sub-network among the at least one RAN sub-
network; and

redirecting, by the terminal device, to the target
RAN sub-network from the public RAN sub-net-
work.

The communication method according to claim 1,
wherein the accessing, by the terminal device, a tar-
get RAN sub-network among the at least one RAN
sub-network based on a service requirement of the
terminal device comprises:

determining, by the terminal device, the target
RAN sub-network based on the service require-
ment;

detecting, by the terminal device, a synchroni-
zation signal of the target RAN sub-network; and
accessing, by the terminal device, the target
RAN sub-network based on the synchronization
signal.

The communication method according to any one of
claims 1 to 3, wherein the sub-network information
comprises at least one of the following information
of each of the at least one RAN sub-network: infor-
mation about a supported public land mobile network
PLMN, a supported service type, information about
a PLMN supported by a neighboring RAN sub-net-
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7.

8.

10.

work, and a service type supported by the neighbor-
ing RAN sub-network.

The communication method according to any one of
claims 1 to 3, wherein the target RAN sub-network
comprises a plurality of RAN sub-networks, the plu-
rality of RAN sub-networks respectively belong to a
plurality of network slices, and the plurality of network
slices use a uniform mobility management manner
for the terminal device.

A terminal device, comprising:

a receiving unit, configured to receive sub-net-
work information of a radio access network RAN
sent by a network side device, wherein the sub-
network information is used to indicate at least
one RAN sub-network comprised in the RAN;
an access unit, configured to access a target
RAN sub-network among the at least one RAN
sub-network based on a service requirement of
the terminal device; and

a communications unit, configured to communi-
cate with the network side device by using the
target RAN sub-network.

The terminal device according to claim 6, wherein
the access unit is specifically configured to:

determine the target RAN sub-network based
on the service requirement;

access a public RAN sub-network among the at
least one RAN sub-network; and

redirect to the target RAN sub-network from the
public RAN sub-network.

The terminal device according to claim 6, wherein
the access unit is specifically configured to:

determine the target RAN sub-network based
on the service requirement;

detect a synchronization signal of the target
RAN sub-network; and

access the target RAN sub-network based on
the synchronization signal.

The terminal device according to any one of claims
6 to 8, wherein the sub-network information compris-
es at least one of the following information of each
of the at least one RAN sub-network: information
abouta supported public land mobile network PLMN,
a supported service type, information about a PLMN
supported by a neighboring RAN sub-network, and
a service type supported by the neighboring RAN
sub-network.

The terminal device according to any one of claims
6 to 8, wherein the target RAN sub-network compris-
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es a plurality of RAN sub-networks, the plurality of
RAN sub-networks respectively belong to a plurality
of network slices, and the plurality of network slices
use a uniform mobility management manner for the
terminal device.

A communication method, comprising:

sending, by a network side device, sub-network
information of a radio access network RAN to a
terminal device, wherein the sub-network infor-
mation is used to indicate at least one RAN sub-
network comprised in the RAN;

connecting, by the network side device, the ter-
minal device to a target RAN sub-network
among the at least one RAN sub-network,
wherein the target RAN sub-network is selected
based on a service requirement of the terminal
device; and

communicating, by the network side device, with
the terminal device by using the target RAN sub-
network.

The communication method according to claim 11,
wherein the connecting, by the network side device,
the terminal device to a target RAN sub-network
among the atleast one RAN sub-network comprises:

connecting, by the network side device, the ter-
minal device to a public RAN sub-network
among the at least one RAN sub-network, and
obtaining information about the target RAN sub-
network from the terminal device; and

redirecting, by the network side device based
on the information about the target RAN sub-
network, the terminal device to the target RAN
sub-network from the public RAN sub-network.

The communication method according to claim 11
or 12, wherein the communication method further
comprises:

when the service requirement of the terminal de-
vice or a RAN sub-network that the terminal de-
vice intends to access changes, redirecting, by
the network side device, the terminal device to
new RAN sub-network.

The communication method according to any one of
claims 11to 13, wherein the sub-network information
comprises at least one of the following information
of each of the at least one RAN sub-network: infor-
mation about a supported public land mobile network
PLMN, a supported service type, information about
a PLMN supported by a neighboring RAN sub-net-
work, and a service type supported by the neighbor-
ing RAN sub-network.
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15.

16.

17.

18.

19.

20.

36

The communication method according to any one of
claims 11 to 14, wherein the target RAN sub-network
comprises a plurality of RAN sub-networks, the plu-
rality of RAN sub-networks respectively belong to a
plurality of network slices, and the plurality of network
slices use a uniform mobility management manner
for the terminal device.

A network side device in a radio access network
RAN, wherein the network side device comprises:

a sending unit, configured to send sub-network
information of a radio access network RAN to a
terminal device, wherein the sub-network infor-
mation is used to indicate at least one RAN sub-
network comprised in the RAN;

an access unit, configured to connect the termi-
nal device to a target RAN sub-network among
the at least one RAN sub-network, wherein the
target RAN is selected based on a service re-
quirement of the terminal device; and

a communications unit, configured to communi-
cate with the terminal device by using the target
RAN sub-network.

The network side device according to claim 16,
wherein the access unit is specifically configured to:

connectthe terminal device to a public RAN sub-
network among the at least one RAN sub-net-
work, and obtaining information about the target
RAN sub-network from the terminal device; and
redirect, based on the information about the tar-
get RAN sub-network, the terminal device to the
target RAN sub-network from the public RAN
sub-network.

The network side device according to claim 16 or 17,
wherein the network side device further comprises
a redirection unit, configured to: when the service
requirement of the terminal device or a RAN sub-
network that the terminal device intends to access
changes, redirect the terminal device to a new RAN
sub-network.

The network side device according to any one of
claims 16 to 18, wherein the sub-network information
comprises at least one of the following information
of each of the at least one RAN sub-network: infor-
mation about a supported public land mobile network
PLMN, a supported service type, information about
a PLMN supported by a neighboring RAN sub-net-
work, and a service type supported by the neighbor-
ing RAN sub-network.

The network side device according to any one of
claims 16 to 19, wherein the target RAN sub-network
comprises a plurality of RAN sub-networks, the plu-
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rality of RAN sub-networks respectively belong to a
plurality of network slices, and the plurality of network
slices use a uniform mobility management manner
for the terminal device.

A method for configuring a radio access network
RAN sub-network, wherein the method comprises:

receiving, by a slice controller, a request mes-
sage, wherein the request message is used to
request the slice controller to configure a first
RAN sub-network satisfying a target communi-
cation service requirement;

determining, by the slice controller based on the
target communication service requirement, at
least one protocol function and air interface for-
mat that correspond to the first RAN sub-net-
work;

allocating, by the slice controller, radio resourc-
es to the first RAN sub-network based on the
target communication service requirement; and
configuring, by the slice controller, the first RAN
sub-network based on the protocol function, the
air interface format, and the radio resources.

The method according to claim 21, wherein the de-
termining, by the slice controller based on the target
communication service requirement, at least one
protocol function and air interface format that corre-
spond to the first RAN sub-network comprises:

selecting, by the slice controller, a target proto-
col function applicable to the target communica-
tion service requirement from a plurality of can-
didate protocol functions;

selecting, by the slice controller, a target air in-
terface format applicable to the target commu-
nication service requirement from a plurality of
candidate air interface formats; and
determining, by the slice controller, the target
protocol function and the target air interface for-
mat as the at least one protocol function and air
interface format that correspond to the first RAN
sub-network.

The method according to claim 21 or 22, wherein the
first RAN sub-networkis any one of a plurality of RAN
sub-networks configured by the slice controller, and
the radio resources of the first RAN sub-network
comprise radio resources exclusively occupied by
the first RAN sub-network and radio resources
shared by the first RAN sub-network and another
one of the plurality of RAN sub-networks.

The method according to claim 21 or 22, wherein the
radio resources of the first RAN sub-network are all
radio resources exclusively occupied by the first
RAN sub-network.
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25.

26.

27.

28.

29.

30.

38

The method according to claim 21 or 22, wherein the
first RAN sub-network is any one of a plurality of RAN
sub-networks configured by the slice controller, and
the first RAN sub-network and another one of the
plurality of RAN sub-networks share a scheduling
function in the at least one protocol function.

The method according to any one of claims 23 to 25,
wherein the first RAN sub-network and another sub-
network in the plurality of RAN sub-networks corre-
spond to a same CN sub-network in a core network
CN, and the first RAN sub-network, the another sub-
network in the plurality of RAN sub-networks, and
the CN sub-network form a network slice satisfying
the target communication service requirement.

The method according to any one of claims 21 to 25,
wherein the first RAN sub-network corresponds to
one or more CN sub-networks in a core network CN,
and the first RAN sub-network and the one or more
CN sub-networks form a network slice satisfying the
target communication service requirement.

The method according to any one of claims 21 to 27,
wherein the method further comprises:

adjusting, by the slice controller based on a us-
age status of the radio resources of the first RAN
sub-network or a change in the target commu-
nication service requirement, at least one of the
protocol function, the air interface format, and
the radio resources that correspond to the first
RAN sub-network.

The method according to claim 28, wherein the meth-
od comprises:

receiving, by the slice controller, status informa-
tion of a network slice containing the first RAN
sub-network sent by the CN, wherein

the adjusting, by the slice controller based on a
usage status of the radio resources of the first
RAN sub-network or a change in the target com-
munication service requirement, at least one of
the protocol function, the air interface format,
and the radio resources that correspond to the
first RAN sub-network comprises:

adjusting, by the slice controller based on
the status information and the usage status
of the radio resources of the first RAN sub-
network or the change in the target commu-
nication service requirement, at least one
of the protocol function, the air interface for-
mat, and the radio resources that corre-
spond to the first RAN sub-network.

The method according to any one of claims 21 to 29,



31.

32.

33.

34.

39
wherein the method further comprises:

sending, by the slice controller, information
about the at least one protocol function and air
interface format, and the radio resources that
correspond to the first RAN sub-network.

A slice controller, wherein the slice controller com-
prises:

a receiving unit, configured to receive a request
message, wherein the request message is used
to request the slice controller to configure a first
RAN sub-network satisfying a target communi-
cation service requirement;

a determining unit, configured to determine,
based on the target communication service re-
quirement, at least one protocol function and air
interface format that correspond to the first RAN
sub-network;

an allocation unit, configured to allocate, radio
resources to the first RAN sub-network based
on the target communication service require-
ment; and

a configuration unit, configured to configure the
first RAN sub-network based on the protocol
function, the air interface format, and the radio
resources.

The slice controller according to claim 31, wherein
the determining unit is specifically configured to:

select a target protocol function applicable to the
target communication service requirement from
a plurality of candidate protocol functions;
select a target air interface format applicable to
the target communication service requirement
from a plurality of candidate air interface for-
mats; and

determine the target protocol function and the
target air interface format as the at least one
protocol function and air interface format that
correspond to the first RAN sub-network.

The slice controller according to claim 31 or 32,
wherein the first RAN sub-network is any one of a
plurality of RAN sub-networks configured by the slice
controller, and the radio resources of the first RAN
sub-network comprise radio resources exclusively
occupied by the first RAN sub-network and radio re-
sources shared by the first RAN sub-network and
another one of the plurality of RAN sub-networks.

The slice controller according to claim 31 or 32,
wherein the radio resources of the first RAN sub-
network are all radio resources exclusively occupied
by the first RAN sub-network.
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35.

36.

37.

38.

39.

40.

40

The slice controller according to claim 31 or 32,
wherein the first RAN sub-network is any one of a
plurality of RAN sub-networks configured by the slice
controller, and the first RAN sub-network and anoth-
er one of the plurality of RAN sub-networks share a
scheduling function in the at least one protocol func-
tion.

The slice controller according to any one of claims
33 to 35, wherein the first RAN sub-network and an-
other sub-network in the plurality of RAN sub-net-
works correspond to a same CN sub-network in a
core network CN, and the first RAN sub-network and
the another sub-network in the plurality of RAN sub-
networks form a network slice satisfying the target
communication service requirement.

The slice controller according to any one of claims
31 to 35, wherein the first RAN sub-network corre-
sponds to one or more CN sub-networks in a CN,
and the first RAN sub-network and the one or more
CN sub-networks form a network slice satisfying the
target communication service requirement.

The slice controller according to any one of claims
31 to 37, wherein the slice controller further compris-
es an adjustment unit, configured to adjust, based
on a usage status of the radio resources of the first
RAN sub-network or a change in the target commu-
nication service requirement, at least one of the pro-
tocol function, the air interface format, and the radio
resources that correspond to the first RAN sub-net-
work.

The slice controller according to claim 38, wherein
thereceiving unitis further configured to: receive sta-
tus information of a network slice consisting of the
first RAN sub-network sent by the core network,
wherein

the adjustment unit is specifically configured to: ad-
just, based on the status information and the usage
status of the radio resources of the first RAN sub-
network or the change in the target communication
service requirement, atleast one of the protocol func-
tion, the air interface format, and the radio resources
that correspond to the first RAN sub-network.

The slice controller according to any one of claims
31 to 39, wherein the slice controller further compris-
es a sending unit, configured to send information
about the at least one protocol function and air inter-
face format, and the radio resources that correspond
to the first RAN sub-network.
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