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Abstract 
A system and method for identifying available infrastructure network topologies 
consisting of a set of available network links and a set of available network nodes of a 
communication network are provided.In systems and methods, the network nodes of the 
communication network are used to send learning schedules to a plurality of network 
nodes interconnected by a set of network links of the communication network.According 
to the learning schedule sent to the network node, the network node receives the 
communication node record from each of the network nodes. The communication node 
record includes the network performance observation results observed by the network 
node.According to the received communication node records, the network node 
identifies a set of available network links and a set of available network nodes 
corresponding to a set of available network links from a group of network links. 
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1. Introduction 

The next generation communication network has a flexible architecture based on network 
function virtualization, which can be distributed and dynamically modified in the network 
hardware infrastructure.The concept of network slicing is a logical virtual network instantiated 
in the next generation network, which can provide flexible service and billing level for 
individual customers or electronic devices accessing the network slice. 
Vertical / industry customers may become independent customer entities of future 
communication networks, rather than the end-user model currently adopted by wireless 
network providers.These vertical / industry customers can include factories, farms, smart cities, 
mobile hospitals, utility providers, mobile and fixed service providers, etc.The main 
characteristics of such customers can include some or all of the following attributes: joint 
ownership of multiple electronic device connections;Joint responsibility for the connection of 
multiple electronic devices;Known service level communication requirements and network 
topology;Predictable flow pattern;Predictable mobile path;The expectation and capability of 
deploying one or more dedicated infrastructure networks with or without the support of 
network operators / suppliers / etc. 
For example, a utility service provider can provide each of its customers with smart meters 
deployed in their home or business to track utility consumption, provide utility service metrics, 
or both.Smart meters may include electronic devices with communication capabilities to 
connect to a communication network (wired or wireless) to automatically feed back utility 
information to a utility provider, which may include utility consumption indicators, utility 
service metrics, or both.In some cases, a utility service provider may also include a mobile 
electronic device that exchanges utility information with the utility provider's fixed 
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infrastructure.Public service providers have a virtual network built on the operator network, 
which is conducive to flexible, efficient and economic support for the communication needs of 
public service providers. 
In general, communication network customization is required to provide a network that can be 
deployed, operated, maintained or combined automatically. 
Therefore, systems and methods for customizing communication networks may be required to 
meet service requirements that are not affected by one or more limitations of the prior art. 
The purpose of this background information is to provide information that may be relevant to 
this topic.It is not necessary to knowingly acknowledge or explain that any of the foregoing 
information constitutes prior art for the subject matter. 

2. Research Content of This Project 

Systems and methods for customizing virtual networks are provided, including learning 
available infrastructure network topologies and identifying available infrastructure networks, 
and designing one or more service-based slices / virtual networks for each type of service to be 
supported.For example, these embodiments may include designing and configuring an 
infrastructure network topology and a transmission / receiving (Rx) scheduling requirement 
for each communication party (network node, fixed and / or mobile electronic devices and 
electronic devices on the infrastructure network node) that need to access the service.In some 
embodiments, customization can be performed once, and then the virtual network runs as a 
fixed custom network.In some embodiments, customization can be performed dynamically, and 
then the virtual network operates as a dynamic custom network, which allocates and modifies 
resources during operation to match network performance with the current service 
requirements of the virtual network.These systems and methods provide a solution that 
increases the flexibility of deploying virtual networks on demand over existing infrastructure 
networks to support changing or predictable customer needs. 
This paper presents a method for identifying available infrastructure network topology, which 
is composed of a set of available network links and a set of available network nodes of 
communication network.The method may be performed by a network node of a communication 
network, such as an infrastructure network learning controller.The method includes sending 
learning schedules to a plurality of network nodes interconnected by a set of network links of 
the communication network.The method includes receiving communication node records from 
each network node of multiple network nodes according to the learning scheduling sent to the 
network nodes, and the communication node records include the network performance 
observation results observed by the network nodes.The method includes identifying a set of 
available network links from a set of network links (E. G., providing identification of a set of 
available network links) and identifying a set of available network nodes corresponding to a set 
of available network links according to the received communication node records.And a 
plurality of communication operations can be scheduled according to the network performance 
instruction. 
Learning scheduling also includes sending update scheduling of communication node records 
from each network node in a plurality of network nodes, and the method can also include 
receiving communication records of network nodes from each network node of multiple 
network nodes according to the corresponding update scheduling. 
The method can also include network nodes or other network nodes (e.g., slicing custom 
controller): determining the customized network slice topology according to the service level 
topology and the available infrastructure network topology.Service level topologies can be 
defined by customers.Service level topology can define a subset of multiple network nodes and 
the communication requirements between multiple network nodes. Customized network slice 
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topology specifies the network nodes and interconnections in the available infrastructure 
network topology that can provide services according to the service level topology. 
The method can also include network nodes or other network nodes (such as infrastructure 
network customization manager): configure a set of available network nodes according to the 
determined customized network slice topology.Configuration can be performed before the 
service is deployed and is usually limited to a subset of the configuration nodes.The 
configuration may include indicating that a subset of nodes communicate according to a fixed 
resource allocation, wherein the fixed resource allocation includes a fixed communication 
schedule that is transmitted to the node and then used by the node, typically for multi-channel 
communication. 
In addition, the network node may include one or more modules or units for performing the 
steps of the method in the embodiment of the subject matter.For example, the steps include: 
after a set of available network nodes are configured, receiving at least one other 
communication node record from each of the plurality of network nodes, and at least one other 
communication node record includes the network performance observation result observed by 
the network node;A set of network links is evaluated against at least one other communication 
record.At least one other communication node record is received according to the learning 
schedule.At least one other communication node record is received according to a request 
previously sent by the network node to a group of network nodes.The network node may also 
perform the following steps: changing at least one of a set of available network links or a 
determined network slice topology according to at least one other communication record. 
Provides network functions or devices, such as infrastructure network learning controllers (for 
example, operating on network nodes).The network function or device includes: a network 
interface for receiving data from the network function connected to the communication 
network and sending data to the network function connected to the communication 
network;Processor;And a non instantaneous memory for storing instructions.When the 
processor executes an instruction, the instruction configures the network function to identify 
an available infrastructure network topology consisting of a set of available network links and 
a set of available network nodes of the communication network.The network function or device 
is used to send learning scheduling to a plurality of network nodes interconnected by a group 
of network links of the communication network;According to the learning scheduling sent to 
the network nodes, the communication node records are received from each of the network 
nodes, and the communication node records include the network performance observation 
results observed by the network nodes;According to the received communication node records, 
a set of available network links is identified from a group of network links, and a group of 
available network nodes corresponding to a group of available network links are identified.And 
a plurality of communication nodes can be scheduled according to the communication 
performance of the specified network. 
The learning scheduling also includes the update scheduling of each network node in a plurality 
of network nodes to send communication node records to the communication node. The 
network node is also used to receive the communication records of the network node from each 
network node in the plurality of network nodes according to the corresponding update 
scheduling. 
Network functions or devices, or other associated network functions or devices (such as slicing 
custom controllers) are also used to determine custom network slice topologies based on 
service level topologies and available infrastructure network topologies. 
Network functions or devices, or other associated network functions or devices (such as 
infrastructure network customization manager), are also used to configure a set of available 
network nodes according to a determined network slice topology.The network function is also 
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used to receive at least one other communication node record from each network node of a 
plurality of network nodes after a set of available network nodes is configured, and at least one 
other communication node record includes network performance observation results observed 
by network nodes;A set of network links is evaluated against at least one other communication 
record.At least one other communication node record may be received according to a request 
previously sent by the network node to a group of network nodes.At least one other 
communication node record may be received according to the learning schedule. 
The network function may also be used to change at least one of a set of available network links 
or a determined network slice topology according to at least one other communication record. 
A set of available network links is identified by evaluating the communication node records 
corresponding to each network link according to the predetermined performance 
requirements set evaluation (e.g. by network function evaluation) of the network links. 
The predetermined performance requirements include the signal-to-noise ratio (SNR) 
threshold of the network link. 
A method for defining a custom network slice topology to be established by multiple network 
nodes interconnected by a set of network links of a communication network is provided.This 
method can be implemented by slicing custom controllers of communication networks or 
associated network functions.The method includes: receiving customer defined service level 
topology, customer defined service level topology defining subsets of multiple network nodes 
and communication requirements between multiple network nodes.The method includes: 
receiving an indication of an available infrastructure network topology consisting of a set of 
available network nodes and a set of available network links interconnecting a set of available 
network nodes,Available infrastructure network topologies are identified based on 
observations of network operations by multiple network nodes and comparing the 
observations with specified network performance standards.The method includes: sending 
instructions for customized network slicing topology, which is determined according to the 
customer defined service level topology and available infrastructure network topology, and the 
customized network slicing topology specifies the network nodes and interconnections in the 
available infrastructure network topology that are sufficient to provide services according to 
the service level topology. 
A method for configuring a communication network to provide services is provided.The 
communication network includes a plurality of network nodes interconnected by a set of 
network links of the communication network.This method can be performed by the 
infrastructure network customization manager of the communication network or the 
associated network functions.The method includes: receiving an indication of an available 
infrastructure network topology consisting of a set of available network nodes and a set of 
available network links interconnecting a set of available network nodes,Available 
infrastructure network topologies are identified based on observations of network operations 
by multiple network nodes and comparing the observations with specified network 
performance standards.A network slicing method sufficient to customize the network topology, 
including a method for customizing the network topology and receiving services.The method 
includes sending instructions to a subset of nodes belonging to a set of available network nodes 
before deploying the service, which configures the node subset to communicate according to 
the fixed resource allocation including fixed communication scheduling.Set up node subsets 
and fixed resource allocation so that they are sufficient to provide services based on a custom 
network slice topology. 
An infrastructure network learning controller is provided, including a network interface for 
receiving data from network functions connected to a communication network and sending 
data to network functions connected to a communication network;Processor;And a non 
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instantaneous memory for storing instructions.When the processor executes an instruction, the 
instruction configures the infrastructure network learning controller to identify an available 
infrastructure network topology consisting of a set of available network links and a set of 
available network nodes of the communication network.The infrastructure network learning 
controller is used to send learning scheduling to a plurality of network nodes interconnected 
by a group of network links of the communication network, in which the learning scheduling 
instructs the multiple network nodes to perform specified communication operations, and 
records the network performance observation results according to the communication 
operations.The controller is also used to receive the corresponding communication node 
records from each of the multiple network nodes according to the learning scheduling sent to 
the node, and the communication node record includes the network performance observation 
results observed by the node.The controller is also used to identify a set of available network 
links from a set of network links based on the received communication node records.The 
controller is also used to: identify a set of available network nodes corresponding to a set of 
available network links. 
A slice customization controller is provided, which includes: a network interface for receiving 
data from network functions connected to a communication network and sending data to 
network functions connected to a communication network;Processor;And a non instantaneous 
memory for storing instructions.When the processor executes an instruction, the instruction 
configures the slice custom controller to define a custom network slice topology to be 
established using a plurality of network nodes interconnected by a set of network links of the 
communication network.The slice custom controller is used to receive the customer defined 
service level topology, the customer defined service level topology defines the subset of 
multiple network nodes and the communication requirements between multiple network 
nodes.The controller is also used to receive an indication of the available infrastructure 
network topology.The topology consists of a set of available network nodes and a set of 
available network links that interconnect a set of available network nodes.Available 
infrastructure network topologies are identified based on observations of network operations 
by multiple network nodes and comparing the observations with specified network 
performance standards.The controller is also used to send instructions for customized network 
slicing topology, which is determined according to the customer defined service level topology 
and available infrastructure network topology. The custom network slicing topology specifies 
the network nodes and interconnections in the available infrastructure network topology that 
are sufficient to provide services based on the service level topology. 
An infrastructure customization manager is provided, including: network interface for 
receiving data from network functions connected to communication network and sending data 
to network functions connected to communication network;Processor;Memory for transient 
and non instantaneous instructions.When a processor executes an instruction, the instruction 
configures the infrastructure custom manager to configure the communication network to 
provide services.The communication network includes a plurality of network nodes 
interconnected by a set of network links of the communication network.The infrastructure 
customization manager is used to receive an indication of the available infrastructure network 
topology, which consists of a set of available network nodes and a set of available network links 
that interconnect a set of available network nodes.Available infrastructure network topologies 
are identified based on observations of network operations by multiple network nodes and 
comparing the observations with specified network performance standards.The manager is 
used to receive custom network slice topology, which specifies the network nodes and 
interconnections sufficient to deliver services in the available infrastructure network 
topology.The manager is used to send instructions to a subset of nodes that belong to a set of 
available network nodes before deploying the service.The instruction configures a subset of 
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nodes to communicate according to fixed resource allocation including fixed communication 
scheduling.The node subset and fixed resource allocation are sufficient to provide services 
according to the customized network slice topology. 

3. Specific Implementation Mode 

In an embodiment, the system and method provide a scheme that takes advantage of the 
predictability characteristics in the use of communication networks and the need to simplify 
network operations.In an embodiment, these systems and methods provide a solution that 
takes advantage of the flexibility of deploying virtual networks on demand over existing 
infrastructure networks to support changing or predictable changing customer needs.In an 
embodiment, these systems and methods provide a solution that integrates the traditional 
control plane and management plane functions of the virtual network to simplify the operation 
and management of the virtual network. 
 

 
Figure 1. Diagram of an electronic device 

 
Figure 1 is a block diagram of an electronic device (ED) shown in a computing and 
communication environment that can be used to implement the devices and methods disclosed 
herein.The electronic equipment can be configured by programming to realize various 
functions and operations described in this paper.In some embodiments, the electronic device 
may be an element of the communication network infrastructure, such as a base station (E. G., 
NodeB, enhanced node B (eNodeB), next generation NodeB (sometimes referred to as gnodeb 
or GNB)), home subscriber server (HSS), andGateway (GW) (such as packet gateway (PGW) or 
service gateway (SGW)) or various other nodes or functions in the evolved packet core (EPC) 
network.In other embodiments, an electronic device may be a device connected to a network 
infrastructure through a wireless interface, such as a mobile phone, a smart phone, or other 
such device that can be classified as a user equipment (UE).In some embodiments, ED may be a 
machine type communications (MTC) device (also known as a machine to machine (mm) 
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device), or other such device that may be classified as UE although it does not provide direct 
service to the user.In some references, ED can also be referred to as a mobile device, the term 
is intended to reflect a device connected to a mobile network, whether the device itself is 
designed for mobility or mobile.A specific device can use all of the components shown or only 
a subset of the components, and the degree of integration between the devices may be 
different.In addition, the device may include multiple instances of components, such as multiple 
processors, memories, transmitters, receivers, and the like.Electronic equipment usually 
includes a processor, such as a central processing unit (CPU), and may also include a dedicated 
processor, such as a graphics processing unit (GPU) or other such processors, memory, network 
interfaces, and buses for connecting various components of ED.An optional (I / O) storage 
device and the like can also be included as shown in the dotted line. 
Memory may include any type of non transient system memory that can be read by the 
processor, such as static random access memory (SRAM), dynamic random access memory 
(DRAM), synchronous DRAM (SDRAM), read-only memory (ROM), or a combination thereof.In 
one embodiment, the memory may include more than one type of memory, such as a ROM used 
at boot time and DRAM for storing programs and data used at program execution.The bus can 
be one or more of several bus architectures of any type, including memory bus or memory 
controller, peripheral bus or video bus. 
The electronic device may also include one or more network interfaces, which may include at 
least one of a wired network interface and a wireless network interface.As shown in the figure, 
the network interface may include a wired network interface for connecting to a network, or a 
wireless access network interface for connecting to other devices through a wireless link.When 
Ed is a network infrastructure, the wireless access network interface can be omitted for nodes 
or functions that are elements of the core network (CN) rather than at the wireless edge (e.g., 
ENB).When Ed is the infrastructure at the wireless edge of the network, both wired and 
wireless network interfaces can be included.When Ed is a wireless connected device, such as a 
user device, a wireless access network interface may exist, and it can be supplemented by other 
wireless interfaces such as a wireless fidelity WiFi network interface.Network interfaces enable 
electronic devices to communicate with remote entities, such as those connected to the network. 
Mass memory can include any type of non instantaneous storage device for storing data, 
programs and other information, and making the data, programs and other information 
accessible through the bus.Mass memory may include one or more of solid state hard disk, hard 
disk drive, disk drive or optical disk drive, etc.In some embodiments, the mass memory can be 
at the remote end of the electronic device and can be accessed through a network interface such 
as using an interface.In the illustrated embodiment, the mass memory is different from the 
memory including it, and can generally perform storage tasks compatible with higher latency, 
but can generally provide smaller or no volatility.In some embodiments, mass memory may be 
integrated with heterogeneous memory. 
The optional video adapter and I / O interface (dashed line) provide an interface for coupling 
electronic devices with external input and output devices.Examples of input and output devices 
include a display coupled to a video adapter and an I / O device coupled to an I / O interface, 
such as a touch screen.Other devices can be coupled to electronic devices and can utilize 
additional or fewer interfaces.For example, a serial interface (not shown) such as a universal 
serial bus (USB) may be used to provide an external device interface.Those skilled in the art 
will understand that in an embodiment where ED is part of a data center, the I / O interface and 
video adapter can be virtualized and provided through a network interface. 
In some embodiments, the electronic device may be a stand-alone device, while in other 
embodiments, the electronic device may reside within the data center.As will be understood in 
the art, a data center is a collection of computing resources (usually in the form of servers) that 
can be used as collective computing and storage resources.The resource pool can be 
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instantiated on the resource pool, and can be virtualized in the resource center.Data centers 
can be interconnected with each other to form a network of pooled computing and storage 
resources connected to each other by connecting resources.The connection resources can take 
the form of physical connection such as Ethernet or optical communication link, and in some 
cases, wireless communication channel can also be included.If two different data centers are 
connected through multiple different communication channels, any one of a variety of 
technologies, including forming a link aggregation group (lag), can be used to group links 
together.It should be understood that any or all computing, storage, and connectivity resources 
(and other resources within the network) can be divided between different subnets and, in 
some cases, in the form of resource slices.If you slice resources across a collection of connected 
datacenters or other nodes, you can create different network slices. 
In an embodiment, a system and method for customizing a virtual network are provided, 
including: () learning the available infrastructure network topology and determining the 
available infrastructure network;() design one or more service based slicing / virtual networks 
for each service type to be supported.For example, these embodiments may include designing 
and configuring an infrastructure network topology and a transmission / receiving (Rx) 
scheduling requirement for each communication party (network node, fixed and / or mobile 
electronic devices and electronic devices on the infrastructure network node) that need to 
access the service.In some embodiments, customization can be performed once, and then the 
virtual network runs as a fixed custom network.In some embodiments, customization can be 
performed dynamically, and then the virtual network operates as a dynamic custom network, 
which allocates and modifies resources during operation to match network performance with 
the current service requirements of the virtual network.Learning may involve automatically 
obtaining information about an object, such as an available infrastructure network topology, 
and processing the obtained information into further information indicating the object.The 
design may involve automatically generating output indicating objects, such as network slices 
or virtual networks, which can be used to configure network resources to provide objects. 
In some embodiments, the system and method can realize optimized network deployment, 
network operation and maintenance, and realize complete automation of virtual network 
deployment, operation and maintenance on the underlying infrastructure network topology. 
 Customization method for customized communication network 
For example, the available inputs for a custom method may include available input parameters, 
such as the layout of communication components (physical layout map, including (initial) GNB 
/ AP sites, i.e., network nodes, location of plant equipment with communication modules, or 
mobile path of mobile devices, etc.);Features of available communication components; 
Communication / service level topology (service level communication topology);And the 
service traffic pattern of the requested service, if available. 
In the learning step, evaluate the available physical infrastructure network topology.Available 
infrastructure network topologies may include predefined or specified defined network nodes, 
network detection nodes that can be dynamically detected by network functions, or a 
combination thereof.For example, a network node may include a fixed device, such as a network 
server, a network ed, a wireless access node, a fixed access node and a fixed ed, and a mobile 
device that can provide network support or act as an end-user device seeking access to a 
communication network.Other available network topologies can be evaluated by observing and 
recording the network infrastructure. 
In the slice customization step, service slices (such as virtual networks) can be defined for one 
or more required services according to the service level communication / service topology, 
quality of service (QoS) / quality of experience (QoE) requirements, known or predicted traffic 
patterns, etc.Generally, the slicing customization step includes defining the service 
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requirements of the slice and defining the user interface parameters required to implement the 
defined service requirements.This can be done using the slice customization function.In the 
example of the diagram, three separate services are customized.Services support fixed ed (e.g. 
fixed UE) with known traffic patterns by defining user interface parameters of services.An 
example of a service is for fixed utility meters that can communicate at scheduled times, such 
as idle time, to minimize costs while maintaining connectivity on a regulated schedule.The 
service supports the fixed ed with known traffic statistics mode by defining the user interface 
parameters of the service.An example of a service is for an enterprise customer with predictable 
but unplanned connection requirements.Predictable requirements are generally consistent so 
that data traffic and connectivity requirements can be statistically analyzed and predicted.The 
service supports a mobile ed with a known traffic pattern, such as a postal service with a mobile 
delivery unit.The mobile unit may need to connect during each shift while serving its scheduled 
delivery route.Other examples may include a mobile unit with known traffic statistics, a fixed 
unit with unknown traffic information, and a mobile unit with unknown traffic information. 
Although these mobile units have an unknown traffic pattern alone in a geographic area, they 
can aggregate traffic patterns with known or statistically predicted traffic within a defined area. 
In the infrastructure customization step, the slice aware / service customized infrastructure 
network topology is defined according to the service customization slice defined in the step and 
the available infrastructure network topology learned in the step.This operation can be 
performed by the infrastructure network customization function. 
In the optional monitoring step, you can optimize the defined network by returning to the step 
and learning the current physical infrastructure network topology and repeating steps, and to 
maintain the optimized virtual network. 
In various embodiments, the scheme is a further extension of mynet scheme.The mynet solution 
provides examples of systems and methods for creating / adapting entire network architecture 
and service customization slices (virtual networks).For example, the additional functions 
required by the proposed customization method can include: infrastructure network learning 
controller;An infrastructure network learning controller used to control the learning process, 
such as through sonac-com (mynet function), which supports partial or full customization of 
slice / virtual network, defines QoS for each device link (such as D-D link and UU link), and 
supports multi link transmission of each UU and side link of each device to achieve 
reliability;Customization of infrastructure network - mynet, an infm function with the ability to 
define physical operation parameters;And data log and analysis (dam) (mynetdam function), 
which can provide data logging and analysis for other functions.Sonac refers to the service-
oriented network automatic creation function, which may have network slicing composition 
(sonac-com) and network slicing operation (sonac-op) components.H. Zhang introduced mynet 
in detail in his paper "future wireless network: mynet platform and end to end network slicing", 
which can be found in arXivWww.org.D-D links are links between devices.UU link refers to the 
communication link between mobile devices and network.A side link (also known as "SL") is, 
for example, a direct peer-to-peer link or device to device link between vehicular 
communication systems.The term "amap" refers to an access map used to provide geographic 
details of wireless access. 
More specifically, the infrastructure network learning controller can control the learning 
process.The infrastructure management (infram) function can be used to customize the 
infrastructure network.The connection management (CM) function can provide mobile UE 
connection management.Authentication, authorization and accounting (AAA) function can 
provide access control function.Data analysis management (dam) function can perform data 
recording and data analysis to support other functions. 
In one embodiment, a method is provided to identify available infrastructure network 
topologies based on multiple network nodes and network links of a communication network. 
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The available infrastructure network topology consists of a set of available network links and a 
set of available network nodes of the communication network, which will be determined by 
learning functions operating on at least one network node of the communication network.In 
such embodiments, the network node sends a learning schedule to a plurality of network nodes 
interconnected by a set of network links of the communication network. Learning scheduling 
instructs each of the network nodes to perform the network performance observations 
observed by the network node.Multiple network nodes execute the network performance 
observation results indicated by the learning scheduling, and send the communication node 
records indicating the network performance observation results observed by the network node 
back to the learning function.The learning function evaluates communication node records to 
identify available network links from a set of network links that meet predetermined 
performance requirements, such as the SNR threshold for that network link.Available network 
links also identify a set of available network nodes corresponding to a set of available network 
links. 
Other messages that can be inferred or tested by the node are based on the performance of the 
network.For example, the network performance observation results may include whether the 
message is received, the signal strength of the message, the error rate, etc., and other physical 
characteristics of the message.Network performance observation results can indicate signal 
reliability, interference tolerance, interference level, etc. 
More specifically, the performance requirements of a link indicate the level of performance of 
the communication link required to meet the specific purpose of the particular node or set of 
nodes that the link serves.A link may provide services for nodes directly coupled to the link and 
nodes communicating through multiple links including the link.Performance requirements can 
include: the link supports a given data rate, a given SNR, a given reliability, a given set of 
modulation and coding schemes, a given set of frequencies, etc., or a combination thereof. 

4. Conclusion 

It should be noted that multiple network nodes, functions or devices can operate together in 
the system provided according to the embodiment of the subject.For example, a system may be 
provided that includes two or more of an infrastructure network learning controller, a slice 
customization function, and an infrastructure network customization manager. 
The above describes the implementation examples in combination with various aspects of the 
subject, and these embodiments can be implemented based on these aspects.Those skilled in 
the art will understand that embodiments may be implemented in conjunction with aspects 
describing these embodiments, but may also be implemented with other embodiments of the 
aspect.When the embodiments are mutually exclusive or incompatible with each other, it will 
be obvious to those skilled in the art.Some embodiments can be described in combination with 
one aspect, but can also be applied to other aspects, which is obvious to those skilled in the art. 
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