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METHOD, APPARATUS, AND EQUIPMENT
FOR EXPOSING EDGE NETWORK
CAPABILITY, AND STORAGE MEDIUM

TECHNICAL FIELD

[0001] The present application relates to, but is not limited
to, the field of communications, and in particular, relates to
a method, an apparatus, and equipment for exposing edge
network capability, and a storage medium.

BACKGROUND

[0002] The rapid development of mobile communication
has permeated all aspects of people’s work, social activities
and life, and made a significant impact on all aspects of
people’s lifestyles and ways of work, and social politics and
economy. The human society has entered the information
age, and the demand for service applications in all aspects
explode. In the future, mobile networks not only provide
communication between people, but also provide services
for massive devices in the Internet of Things. For example,
for the services requiring ultrahigh speeds, such as virtual
reality and high-definition videos, the rate in the future may
be 10 to 100 times as fast as the current rate; for example,
for the services requiring low latency, such as the Internet of
Vehicles, the end-to-end delay may be reduced by 5 times;
the Internet of Things may be accessed by services which are
1000 times as many as the current services, and the service
life of batteries can be prolonged to 10 times as long as the
current service life of batteries.

[0003] With the growth of low-latency and high-band-
width services, Apps (applications) for carrying services are
deployed closer and closer to UE (User Equipment), which
may not only shorten a delay but also save transmission
bandwidth, that is, the edge computing which thrives at
present. For operators, in addition to incorporating comput-
ing operation of Apps into their revenue systems, mobile
edge computing (MEC) further exposes mobile communi-
cation network capabilities to App developers for them to
use, such as UE location information, and providing a higher
QoS (Quality of Service) level for VIP (Very Important
People) of an App. Exposure of network capabilities of edge
nodes may make the operators more competitive in terms of
pipelines and computing, and bring a totally new business
model for the operators.

[0004] Therefore, how to expose network capabilities to a
mobile edge computing platform has become an urgent
problem to be solved.

SUMMARY

[0005] A summary is provided below for the subject
matter which is described in detail in the present application,
but it is not intended to limit the protection scope of the
claims.

[0006] The embodiments of the present application pro-
vide a method, an apparatus, and equipment for exposing
edge network capability, and a storage medium, which can
achieve exposing network capabilities to a mobile edge
computing platform.

[0007] In one aspect, an embodiment of the present appli-
cation provides a method for exposing edge network capa-
bility, including: receiving a network capability service
request sent by a mobile edge computing platform; deter-
mining a provider of the network capability service

Dec. 24, 2020

requested by the mobile edge computing platform according
to the network capability service request; and in response to
that it is determined that the provider of the network
capability service is a core network, providing the network
capability service of the core network to the mobile edge
computing platform.

[0008] In another aspect, an embodiment of the present
application provides an apparatus for exposing edge network
capability, including: a receiving module configured to
receive a network capability service request sent by a mobile
edge computing platform; a determining module configured
to determine a provider of the network capability service
requested by the mobile edge computing platform according
to the network capability service request; and a processing
module configured to provide the network capability service
of a core network to the mobile edge computing platform in
response to that it is determined that the provider of the
network capability service is the core network.

[0009] In another aspect, an embodiment of the present
application provides equipment for exposing edge network
capability, including: a processor, and a memory coupled to
the processor, wherein the memory stores a program for
exposing edge network capability, which can be executed by
the processor. When the program for exposing edge network
capability is executed by the processor, the steps of the
above method for exposing edge network capability are
performed.

[0010] In addition, an embodiment of the present appli-
cation further provides a storage medium having a program
for exposing edge network capability stored therein. When
the program for exposing edge network capability is
executed by a processor, the steps of the above method for
exposing edge network capability are performed.

[0011] The other aspects may be understood after reading
and understanding the drawings and the detailed description.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] FIG. 1 is a flowchart illustrating a method for
exposing edge network capability according to an embodi-
ment of the present disclosure;

[0013] FIG. 2 is a diagram of a 5G (5-th generation)
system architecture;

[0014] FIG. 3 is a diagram of a current transmission
network hierarchy of the operators;

[0015] FIG. 4 is a diagram of a 5G system architecture
according to an embodiment of the present application;
[0016] FIG. 5 is a flowchart of acquiring network infor-
mation of a RAN side by an eNEF (Edge Network Exposure
Function) via an interface Nx;

[0017] FIG. 6 is a flowchart of acquiring a network
capability service list of a NEF (Network Exposure Func-
tion) by an eNEF via an interface Ny;

[0018] FIG. 7 is a flowchart of exposing network capabil-
ity of a NEF to a MEC platform;

[0019] FIG. 8 is a flowchart of requesting network capa-
bility of a NEF by a MEC platform;

[0020] FIG. 9 is a flowchart of exposing network capabil-
ity of a RAN (Radio Access Network) side to a MEC
platform;

[0021] FIG. 10 is a block diagram of an apparatus for
exposing edge network capability according to an embodi-
ment of the present application; and
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[0022] FIG. 11 is a schematic diagram of equipment for
exposing edge network capability according to an embodi-
ment of the present application.

DETAILED DESCRIPTION

[0023] The embodiments of the present application are
described in detail below with reference to the accompany-
ing drawings. It should be understood that the embodiments
described below are merely for illustrating and explaining
the present application, but do not limit the present appli-
cation.

Embodiment 1

[0024] FIG. 1 is a flowchart illustrating a method for
exposing edge network capability according to an embodi-
ment of the present disclosure. As shown in FIG. 1, a method
for exposing edge network capability according to the
embodiment includes the following steps S1 to S3.

[0025] At step S1, a network capability service request
sent by a Mobile Edge Computing (MEC) platform is
received.

[0026] At step S2, a provider of the network capability
service requested by the mobile edge computing platform is
determined according to the network capability service
request.

[0027] In an exemplary implementation, the step S2 may
include: parsing the network capability service request to
obtain a message title or a uniform resource locator (URL)
path; and determining the provider of the network capability
service requested by the mobile edge computing platform
according to the message title or the uniform resource
locator path. The provider of the network capability service
may be a radio access network or a core network. At step S3,
if it is determined that the provider of the network capability
service is a core network, providing the network capability
service of the core network to the mobile edge computing
platform.

[0028] In an exemplary implementation, before the step
S3, a network capability service query request carrying an
instance identifier is sent to the core network via a protocol
reference point interface used for interacting with the core
network, and then a network capability service list returned
by the core network according to the instance identifier is
received via the protocol reference point interface used for
interacting with the core network.

[0029] In an exemplary implementation, the step S3 may
include: if the network capability service requested by the
mobile edge computing platform is found in the network
capability service list, providing the found network capabil-
ity service to the mobile edge computing platform.

[0030] Inan exemplary implementation, if it is determined
in the step S2 that the provider of the network capability
service is a radio access network, the network capability
service of the radio access network may be provided for the
mobile edge computing platform. Exemplarily, in practical
application, an information acquisition request carrying a
terminal identifier and an information acquisition identifier
is sent to the radio access network via a protocol reference
point interface used for interacting with the radio access
network, then terminal-related information returned by the
radio access network according to the terminal identifier and
the information acquisition identifier is received via the
protocol reference point interface used for interacting with
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the radio access network, and finally, the network capability
services of the radio access network are updated according
to the terminal-related information. In this way, in a case
where providing the network capability service of the radio
access network, if the network capability service requested
by the mobile edge computing platform is found in the
updated network capability services of the radio access
network, the found network capability service may be pro-
vided for the mobile edge computing platform.

[0031] The embodiment may be implemented by building
an eNEF (Edge NEF, Edge Network Exposure Function)
which is configured to perform direct information interact-
ing with the radio access network and the core network, and
is provided with a protocol reference point interface for
interacting with the radio access network and a protocol
reference point interface for interacting with the core net-
work. When the MEC platform sends a network capability
service request to the eNEF for requesting a network capa-
bility service, for example, acquiring UE location informa-
tion or a measurement report, the eNEF may determine
whether the requested network capability service is provided
by the RAN (Radio Access Network) or the core network
after receiving the network capability service request via a
service API (Application Programming Interface); if it is
determined that the requested network capability service is
provided by the RAN, the eNEF provides the network
capability service for the MEC platform, for example,
sending the UE location information to the MEC platform
via the service API; and if it is determined that the requested
network capability service is provided by the core network,
the eNEF requests the network capability service from the
core network, and provides the network capability service of
the core network for the MEC platform.

[0032] It should be understood by those skilled in the art
that all or part of the steps in the method of the embodiment
described above may be implemented by instructing related
hardware by a program, and the program may be stored in
a computer-readable storage medium.

Embodiment 2

[0033] An embodiment of the present application further
provides a storage medium having a program for exposing
edge network capability stored therein. When the program is
executed by a processor, the steps of the above method for
exposing edge network capability exposure are performed.
The storage medium may include a read-only memory
(ROM)/random-access memory (RAM), a magnetic disk, an
optical disc and a USB flash drive.

Embodiment 3

[0034] A service-based 5G system architecture is defined
in 3GPP (Third Generation Partnership Project) SA2 (sys-
tem architecture). As shown in FIG. 2, a 5G system may
include: UE, RAN (Radio Access Network), UPF (User
Plane Function), SMF (Session Management Function),
AMF (Access and Mobility Management Function), AUSF
(Authentication Server Function), NRF (Network Reposi-
tory Function), PCF (Policy Control Function), UDM (Uni-
fied Data Management), NEF (Network Exposure Func-
tion), AF (Application Function), and DN (Data Network).
The SMF is responsible for session access and management,
including UPF selection/reselection; the AMF is responsible
for UE access and mobility management; AUSF is respon-
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sible for UE authentication; the NRF is responsible for
enabling mutual discovery of network functions; the PCF is
responsible for policies and rules of a control plane; the
UDM is responsible for management of information, such as
user ID; and the NEF is a functional module for exposing
network capabilities by a 3GPP network to third-party Apps.
The NEF acquires information and service interfaces of
other functional modules of the CN (Core Network) through
a service-based interface, and exposes to the third-party
Apps via a northbound service interface. In principle, the
specifications do not define where the NEF may be
deployed. In general, the current transmission networks of
the operators are divided into an access layer, a convergence
layer and a core layer, as shown in FIG. 3. It should be noted
that reference may be made to the relevant definitions and
descriptions in 3GPP SA2 for the interfaces (e.g. N1, N2,
etc.) between different network functions in FIG. 2, which
thus will not be repeated herein. In FIG. 3, PTN is a Packet
Transport Network.

[0035] In the 5G architecture, a Distributed Unit is
deployed in the access layer, a Centralized Unit and the UPF
(User Plane Function) are deployed in the convergence
layer, and edge computing is also arranged in the conver-
gence layer; and all the functions of the core network, except
for the UPF, are deployed in the core layer. For security
reasons, in actual deployment, the core layer and the con-
vergence layer/access layer are isolated from each other
through network isolation, and communicate with each other
only via standard interfaces, such as an interface N2 between
the AMF and the RAN, and an interface N4 between the
SMF and the UPF. The network functions deployed in the
RAN cannot directly call the network functions deployed on
the CN side via service interfaces. Therefore, the NEF
cannot communicate with the other network functions across
domains in 3GPP due to such network domain isolation, and
the NEF can only be deployed on the CN side in practical
application. However, it is possible that the MEC platform
is deployed on the RAN side and the NEF needs to expose
the wireless capabilities of the RAN. But, at present, 3GPP
does not well solve the problem of how the Apps on the
MEC platform on the RAN side acquire network capabili-
ties, because, by exposing the NEF via a northbound service
interface in the CN, the access path for the App on the RAN
side is too long, and the capabilities on the RAN side need
to pass through the CN first before being exposed, which
increases unnecessary delay and bandwidth, and is not
consistent with the original purpose of the MEC.

[0036] A diagram of 5G system architecture and flow-
charts of implementation processes provided by the embodi-
ments of the present application are described below.
[0037] FIG. 4 is a diagram of 5G system architecture
according to an embodiment of the present application. As
shown in FIG. 4, according to an embodiment of the present
application, an eNEF is introduced into the RAN side, and
has two protocol reference point interfaces (i.e., Nx and Ny)
with the two network functions: the RAN and the NEF,
respectively. The 5G network exposes network capabilities
to a network edge computing platform on the RAN side
through the eNEF.

[0038] 1. The protocol reference point interface between
the eNEF and the RAN is Nx.

[0039] The eNEF acquires the network information of the
RAN side via the protocol reference point interface Nx. The
eNEF processes the network information of the RAN side,
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and then exposes to the MEC platform as the network
capability of the RNA side via a service API (Application
Programming Interface).

[0040] The eNEF may directly expose the capability ser-
vices of the RAN to the MEC platform.

[0041] 2. The protocol reference point interface between
the eNEF and the NEF is Ny.

[0042] The eNEF is connected to the NEF of the core
network via the protocol reference point interface Ny. The
eNEF may query and acquire the services of the NEF via the
protocol reference point interface Ny.

[0043] The eNEF may acquire the corresponding service
from the NEF according to the service type consumed by the
MEC.

Embodiment 4

[0044] FIG. 5 is a flowchart of acquiring the network
information of the RAN side by the eNEF via the interface
Nx. As shown in FIG. 5, a process of acquiring the network
information of the RAN side by the eNEF via the interface
Nx includes the following steps: the eNEF sends an infor-
mation acquisition request to the RAN via the interface Nx,
the request including a UE ID (identifier), an information
acquisition ID and an information reporting mode; after
receiving the information acquisition request, the RAN
acquires information according to the UE ID, the informa-
tion acquisition ID and the information reporting mode,
extracts UE-related information, encapsulates the extracted
information in an information acquisition response message,
and sends it to the eNEF; and the eNEF receives the
information acquisition response message sent by the RAN,
extracts data from the information acquisition response
message, and updates the services of the RAN accordingly.
[0045] In the embodiment, the eNEF updates the stored
data according to the data acquired from the RAN, so as to
provide the network capability service of the RAN side for
the MEC platform via the service API by use of the updated
data.

Embodiment 5

[0046] FIG. 6 is a flowchart of acquiring a network
capability service list of the NEF by the eNEF via the
interface Ny. As shown in FIG. 6, a process of acquiring a
network capability service list of the NEF by the eNEF via
the interface Ny includes the following steps: the eNEE
sends a network capability service query request to the NEF
via the interface Ny, the request including a NEF instance
ID; the NEF receives the network capability service query
request from the eNEF, and verifies whether there is an
instance ID that is consistent with this instance, and if yes,
the NEF loads its own network capability service list into a
network capability query response message, and sends it to
the eNEF.

[0047] Inthe embodiment, the eNEF acquires the network
capability service list from the NEF, so as to provide the
network capability services of the NEF to the MEC platform
via the service API by use of the network capability service
list.

Embodiment 6

[0048] FIG. 7 is a flowchart of exposing the network
capability of the NEF to the MEC platform. As shown in
FIG. 7, a process of exposing the network capability of the
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NEF to the MEC platform includes the following steps: the
eNEF receives network capability API operation (i.e., a
service API operation request) from the MEC platform; the
eNEF determines that the requested operation belongs to the
services of the NEF of the core network according to the
message title or URL (uniform resource locator) path of the
network capability API operation, encapsulates the request
in a container, and sends to the NEF via the interface Ny; the
NEF takes out the container after receiving the message,
implements the operation of a corresponding network capa-
bility, encapsulates an operation result in a message through
a container, and sends to the eNEF via the interface Ny; and
the eNEF extracts the container after receiving the message,
encapsulates a response result in an operation response API,
and returns the response result to the MEC platform.

[0049] In the embodiment, the eNEF receives the opera-
tion request from the MEC platform via the service API used
for interacting with the MEC platform. When the eNEF
determines that the network capability service requested by
the MEC platform belongs to the services provided by the
NEF and the NEF has started the service, the eNEF acquires
the network capability from the NEF via the service API
used for interacting with the NEF, and provides the network
capability to the MEC platform.

Embodiment 7

[0050] FIG. 8 is a flowchart of requesting the network
capability of the NEF by the MEC platform. As shown in
FIG. 8, an operation process of the eNEF and the MEC
platform includes the following steps: the eNEF receives
network capability API operation (i.e., a service API opera-
tion request) from the MEC platform; and the eNEF deter-
mines that the requested operation belongs to the services of
the NEF of the core network according to the message title
or URL path of the network capability API operation but the
NEF has not started the service, and then the eNEF directly
returns an API operation failure to the MEC platform.

[0051] In the embodiment, the eNEF receives the opera-
tion request from the MEC platform via the service API used
for interacting with the MEC platform. When the eNEF
determines that the network capability service requested by
the MEC platform belongs to the services provided by the
NEF but the NEF has not started the service, the eNEF
cannot acquire the network capability of the NEF.

Embodiment 8

[0052] FIG. 9 is a flowchart of exposing the network
capability of the RAN side to the MEC platform. As shown
in FIG. 9, a process of exposing the network capability of the
RAN side to the MEC platform includes the following steps:
the eNEF receives network capability API operation (i.e., a
service API operation request) from the MEC platform; the
eNEF determines that the requested operation belongs to the
RAN services of the eNEF according to the message title or
URL path of the network capability API operation; and the
eNEF directly returns an API operation result to the MEC
platform.

[0053] In the embodiment, the eNEF receives the opera-
tion request from the MEC platform via the service API used
for interacting with the MEC platform. When the eNEF
determines that the network capability service requested by
the MEC platform belongs to the services provided by the
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RAN side, the eNEF provides the network capability of the
RAN side to the MEC platform.

[0054] According to the Embodiments 3 to 8, an eNEF is
added on the RAN side to perform direct information
interacting with the two network functions: the RAN and the
NEF of the core network, so that the network capabilities
can be exposed to the MEC platform deployed in the RAN
under a condition of reducing the unnecessary delay and
bandwidth, which is applicable to a 5G network.

Embodiment 9

[0055] FIG. 10 is a block diagram of an apparatus for
exposing edge network capability according to an embodi-
ment of the present application. As shown in FIG. 10, the
apparatus is configured to perform direct information inter-
acting with a radio access network and a core network, and
includes a receiving module 10, a determining module 20
and a processing module 30.

[0056] The receiving module 10 is configured to receive a
network capability service request sent by a mobile edge
computing platform; the determining module 20 is config-
ured to determine a provider of the network capability
service requested by the mobile edge computing platform
according to the network capability service request; and the
processing module 30 is configured to provide the network
capability service of a core network to the mobile edge
computing platform if it is determined that the provider of
the network capability service is the core network.

[0057] As an implementation, the apparatus may be dis-
posed on the RAN side, and perform the steps of the method
for exposing edge network capability, so as to expose the
network capabilities to the MEC platform deployed in the
RAN.

Embodiment 10

[0058] FIG. 11 is a schematic diagram of equipment for
exposing edge network capability according to an embodi-
ment of the present application. As shown in FIG. 11, the
equipment 110 for exposing edge network capability pro-
vided by the embodiment is configured to perform direct
information interacting with a radio access network and a
core network, and includes a processor 1102, and a memory
1101 coupled to the processor 1102; and the memory 1101
stores a program for exposing edge network capability,
which can be executed by the processor 1102. When the
program for exposing edge network capability is executed
by the processor 1102, the steps of the above method for
exposing edge network capability are implemented.

[0059] As an implementation, the equipment 110 may be
disposed on the RAN side, and perform the steps of the
method for exposing edge network capability, so as to
expose the network capabilities to the MEC platform
deployed in the RAN.

[0060] To sum up, according to the embodiments of the
present application, an eNEF is added on the RAN side, so
that the network capabilities can be exposed to the MEC
platform deployed in the RAN in a 5G network. According
to the embodiments of the present application, information
interaction are carried out with the two network functions:
the radio access network and the core network, so that the
network capabilities can be exposed to the MEC platform
under the condition of reducing the unnecessary delay and
bandwidth, which is applicable to the 5G network.
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[0061] It should be understood by those skilled in the art
that the functional modules/units in all or some of the steps,
the systems, and the devices in the methods disclosed above
may be implemented as software, firmware, hardware, or
suitable combinations thereof. If implemented as hardware,
the division between the functional modules/units stated
above is not necessarily corresponding to the division of
physical components; for example, one physical component
may have a plurality of functions, or one function or step
may be performed through cooperation of several physical
components. Some or all of the components may be imple-
mented as software executed by a processor, such as a digital
signal processor or a microprocessor, or may be imple-
mented as hardware, or may be implemented as an inte-
grated circuit, such as an application specific integrated
circuit. Such software may be distributed on computer-
readable media, which may include computer storage media
(or non-transitory media). As well known by those skilled in
the art, the term “storage media” includes volatile/nonvola-
tile and removable/non-removable media used in any
method or technology for storing information (such as
computer-readable instructions, data structures, program
modules and other data). The storage media include, but are
not limited to, RAMs, ROMs, EEPROMs, flash memories or
other memory techniques, CD-ROMs, digital versatile disks
(DVDs) or other optical discs, magnetic cassettes, magnetic
tapes, magnetic disks or other magnetic storage devices, or
any other media which can be used to store the desired
information and can be accessed by a computer.

[0062] Although the present application is described in
detail above, the present application is not limited thereto,
and various modifications can be made by those skilled in
the art according to the principles of the present application.
Any modification made in accordance with the principles of
the present application should be considered to fall within
the scope of the present disclosure.

1. A method for exposing edge network capability, com-
prising:

receiving a network capability service request sent by a

mobile edge computing platform;
determining a provider of the network capability service
requested by the mobile edge computing platform
according to the network capability service request; and

in response to that it is determined that the provider of the
network capability service is a core network, providing
the network capability service of the core network to
the mobile edge computing platform.
2. The method of claim 1, wherein the step of determining
the provider of the network capability service requested by
the mobile edge computing platform according to the net-
work capability service request comprises:
parsing the network capability service request to obtain a
message title or a uniform resource locator path; and

determining the provider of the network capability service
requested by the mobile edge computing platform
according to the message title or the uniform resource
locator path.

3. The method of claim 1, before the step of providing the
network capability service of the core network to the mobile
edge computing platform, further comprising:

sending a network capability service query request car-

rying an instance identifier to the core network via a
protocol reference point interface used for interacting
with the core network; and
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receiving a network capability service list returned by the
core network according to the instance identifier via the
protocol reference point interface used for interacting
with the core network.

4. The method of claim 3, wherein the step of providing
the network capability service of the core network to the
mobile edge computing platform comprises:

in response to that the network capability service
requested by the mobile edge computing platform is
found in the network capability service list, providing
the found network capability service to the mobile edge
computing platform.

5. The method of claim 1, further comprising:

in response to that it is determined that the provider of the
network capability service is a radio access network,
providing the network capability service of the radio
access network to the mobile edge computing platform.

6. The method of claim 5, before the step of providing the
network capability service of the radio access network tor
the mobile edge computing platform, further comprising:

sending an information acquisition request carrying a tell
final identifier and an information acquisition identifier
to the radio access network via a protocol reference
point interface used for interacting with the radio
access network;

receiving terminal-related information returned by the
radio access network according to the terminal identi-
fier and the information acquisition identifier via the
protocol reference point interface used for interacting
with the radio access network; and

updating the network capability services of the radio
access network by use of the terminal-related informa-
tion.

7. The method of claim 6, wherein the step of providing
the network capability service of the radio access network to
the mobile edge computing platform comprises:

in response to that the network capability service
requested by the mobile edge computing platform is
found in the updated network capability services of the
radio access network, providing the found network
capability service to the mobile edge computing plat-
form.

8. An apparatus for exposing edge network capability,

comprising:

a receiving module configured to receive a network
capability service request sent by a mobile edge com-
puting platform;

a determining module configured to determine a provider
of the network capability service requested by the
mobile edge computing platform according to the net-
work capability service request; and

a processing module configured to provide the network
capability service of a core network to the mobile edge
computing platform in response to that it is determined
that the provider of the network capability service is the
core network.

9. Equipment for exposing edge network capability, com-
prising: a processor, and a memory coupled to the processor
and storing a program for exposing edge network capability
and capable of being executed by the processor, when the
program for exposing edge network capability is executed
by the processor, the processor performs the steps of the
method for exposing edge network capability of claim 1.
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10. A storage medium storing a program for exposing
edge network capability, when the program for exposing
edge network capability is executed by a processor, the
processor performs the steps of the method for exposing
edge network capability of claim 1.

#* #* #* #* #*
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