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DATA ANALYSIS APPARATUS MANAGEMENT AND CONTROL
METHOD AND COMMUNICATION APPARATUS

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims priority to Chinese Patent Application No. 202110048787.9,
filed on January 14, 2021 and entitled "DATA ANALYSIS APPARATUS MANAGEMENT AND
CONTROL METHOD AND COMMUNICATION APPARATUS", which is incorporated herein

by reference in its entirety.

TECHNICAL FIELD

[0002] This application relates to the communication field, and in particular, to a management

and control method for a data analysis apparatus and a communication apparatus.

BACKGROUND

[0003] Currently, an operator network has developed into a fifth generation (5th generation,
5G) mobile communication technology, and a network architecture has become more complex.
Correspondingly, operation and maintenance services for the operator network need to be
improved. Generally, for network operation and maintenance, network data of devices in a network
architecture needs to be analyzed, to implement operation and maintenance services such as
network planning, network deployment, and network optimization through data analysis. However,
in 5G, with the increase of terminal devices and the diversification of 5G services, a quantity of
devices accessing a network increases, and it is more difficult to analyze data of the devices,
bringing challenges for network operation and maintenance. How to reduce difficulties in network

operation and maintenance is a problem to be considered.
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SUMMARY

[0004] This application provides a management and control method for a data analysis
apparatus and a communication apparatus, to reduce difficulties in network operation and
maintenance to some extent.

[0005] According to a first aspect, a management and control method for a data analysis
apparatus is provided, applied to a first management apparatus. The method includes: The first
management apparatus determines configuration information of a data analysis apparatus. The
configuration information is used to configure a data analysis function of the data analysis
apparatus. For example, the configuration information includes at least one of state information
and prediction capability information. The state information is used to activate or de-activate the
data analysis function of the data analysis apparatus. The prediction capability information is used
to configure a data prediction and analysis capability of the data analysis apparatus. The first
management apparatus sends the configuration information.

[0006] In other words, according to the management and control method for a data analysis
apparatus provided in this application, the data analysis apparatus may be flexibly managed and
controlled. For example, the data analysis function of the data analysis apparatus may be
configured, and/or the data prediction and analysis capability of the data analysis apparatus may
be configured. When the management and control solution for a data analysis apparatus is
applicable to a network operation and maintenance scenario, data analysis of a device (that is, the
data analysis apparatus) in a network architecture may be managed and controlled, to reduce
difficulties in the network operation and maintenance scenario and improve network operation and
maintenance scenario.

[0007] In a possible design, the configuration information further includes at least one of scope
information, data source information, and a constraint. The scope information indicates a scope of
data analysis performed by the data analysis apparatus. The data source information indicates a
data source of data analysis performed by the data analysis apparatus. The constraint indicates a
constraint of data analysis performed by the data analysis apparatus.

[0008] To be specific, the first management apparatus may configure the data analysis
apparatus to analyze data within a specific scope, obtain data from a specific data source for

analysis, meet a specific constraint during data analysis, and the like. In this way, the data analysis
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function of the data analysis apparatus is flexibly managed and controlled, and data analysis
accuracy is improved by configuring the data analysis scope, the data source, and the constraint.
[0009] In a possible design, the configuration information further includes N data analysis
types, and the data analysis type indicates an analysis type of data analysis performed by the data
analysis apparatus. N is an integer greater than or equal to 1.

[0010] In other words, the first management apparatus may further manage and control (or
may be referred to as configure) the analysis type of the data analysis apparatus, for example, a
specific type of data that is to be analyzed. For example, if expecting to implement network load
planning/balancing, the first management apparatus may manage and control the data analysis
apparatus to analyze load data; or if expecting to implement a service experience survey, the first
management apparatus may manage and control the data analysis apparatus to analyze service
experience data. In this way, to achieve a specific purpose (for example, the network load
balancing and the service experience survey), the first management apparatus may configure the
data analysis apparatus to analyze corresponding data. This is convenient and efficient.

[0011] In a possible design, the N data analysis types include at least one of the following:
load data analysis, service experience data analysis, network performance data analysis,
congestion data analysis, QoS data analysis, energy saving data analysis, traffic steering data
analysis, MIMO data analysis, and UE trajectory data analysis.

[0012] It should be noted that the foregoing several data analysis types are merely examples.
In actual application, more or fewer data analysis types may be included. This is not limited in
embodiments of this application.

[0013] In a possible design, when the configuration information includes the N data analysis
types, the state information, the prediction capability information, the scope information, the data
source information, the constraint, and the like in the configuration information may have the
following meanings: The state information is used to activate or de-activate a data analysis
function for each of the N data analysis types. The prediction capability information is used to
configure a data prediction and analysis capability for each of the N data analysis types. The scope
information indicates a data scope of data analysis for each of the N data analysis types. The data
source information indicates a data source of data analysis for each of the N data analysis types.

The constraint specifically indicates a constraint of data analysis for each of the N data analysis

types.
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[0014] In other words, management and control performed by the first management apparatus
on the data analysis apparatus may be refined to management and control on each data analysis
type, for example, a status (activated or de-activated), scope information, data source information,
and a constraint corresponding to each data analysis type are configured. A plurality of data
analysis types may correspond to same scope information, same data source information, a same
constraint, and the like, or for each data analysis type, corresponding scope information,
corresponding data source information, a corresponding constraint, and the like may be used. In
other words, data analysis of different data analysis types that is performed in different manners is
more detailed.

[0015] In a possible design, the prediction capability information includes at least one of first
indication information and first time information. The first indication information indicates to
enable or disable the data prediction and analysis capability of the data analysis apparatus. The
first time information indicates the data analysis apparatus to perform prediction and analysis on
data that is within a first period of time.

[0016] In other words, the first management apparatus may manage and control (or configure)
enabling or disabling of the data prediction and analysis capability of the data analysis apparatus,
and may further manage and control a maximum period of time for data prediction and analysis.
That is, when data prediction and analysis needs to be performed, the first management apparatus
may configure the data analysis apparatus to enable the data prediction and analysis capability, to
implement data prediction. When data prediction does not need to be performed, the first
management apparatus may configure the data analysis apparatus to disable the data prediction
and analysis capability, to reduce power consumption.

[0017] In a possible design, the scope information includes at least one of a network element
list, a tracking area code list, a cell list, a network handover list, and a geographical area. The
network element list indicates the data analysis apparatus to analyze data of a network element in
the network element list. The tracking area code list indicates the data analysis apparatus to analyze
data of a tracking area code in the tracking area code list. The cell list indicates the data analysis
apparatus to analyze data of a cell in the cell list. The network slice list indicates the data analysis
apparatus to analyze data of a network slice in the network handover list. The geographical area
indicates the data analysis apparatus to analyze data in the geographical area.

[0018] In other words, the first management apparatus may manage and control (or configure)
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a specific data scope in which the data analysis apparatus performs analysis, for example,
analyzing the data of the network element in the network element list, or analyzing the data of the
cell in the cell list. In this way, when expecting to analyze data in a specific scope, the first
management apparatus may configure the data analysis apparatus to analyze data in the scope, to
implement an objective of analyzing the data in the specific scope.

[0019] In a possible design, the data source information includes at least one of a data source
identifier and data type information. The data source identifier identifies a data source. The data
type information indicates a data type of obtained data.

[0020] In other words, the first management apparatus may configure a data source for
obtaining data by the data analysis apparatus and a data type of obtained data. The data source and
the data type are configured by the first management apparatus. Therefore, the data analysis
apparatus does not need to determine the data source and the data type, and therefore workload of
the data analysis apparatus is low; data obtained from all data sources or all types of data does not
need to be analyzed, and therefore efficiency is high. In addition, if the configured data source and
data type are accurate, accuracy of data obtained by the data analysis apparatus is high, and
accuracy of corresponding data analysis is high accordingly.

[0021] In a possible design, the constraint includes at least one of an analysis granularity and
an analysis period. The analysis granularity indicates a data granularity for data analysis performed
by the data analysis apparatus. The granularity includes at least one of a UE granularity, a cell
granularity, a network slice granularity, a 5QI granularity, a service class granularity, and a beam
granularity. The analysis period indicates a period for data analysis performed by the data analysis
apparatus.

[0022] In other words, the first management apparatus may configure the analysis granularity
and/or the analysis period of the data analysis apparatus. The analysis granularity is configured to
analyze data of different granularities, making data analysis more detailed.

[0023] In a possible design, that the first management apparatus sends the configuration
information includes: sending a first configuration request to a second management apparatus,
where the first configuration request includes the configuration information, the first configuration
request is used to request the second management apparatus to configure the data analysis function
of the data analysis apparatus, and the second management apparatus is configured to manage the
data analysis apparatus. That the first management apparatus sends the configuration information
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includes: sending the configuration information to the data analysis apparatus.

[0024] In other words, the first management apparatus sends the configuration information in
a plurality of manners. For example, the first management apparatus may directly send the
configuration information to the data analysis apparatus, which is fast and efficient. Alternatively,
the second management apparatus (for example, the second management apparatus for managing
the data analysis apparatus) configures the data analysis function of the data analysis apparatus.
This manner is such simple that direct communication between the first management apparatus
and the data analysis apparatus does not need to be established.

[0025] In a possible design, the first management apparatus may further determine a second
configuration request, where the second configuration request is used to request to configure the
data analysis apparatus to perform at least one of the following: deleting the configuration
information, deleting or modifying one or more of the N data analysis types in the configuration
information, deleting or modifying the scope information in the configuration information,
deleting or modifying the data source information in the configuration information, deleting or
modifying the constraint in the configuration information, deleting or modifying the state
information in the configuration information, and deleting or modifying the prediction capability
information in the configuration information. The first management apparatus sends the second
configuration request.

[0026] In other words, the first management apparatus may further delete or modify the data
analysis function configured for the data analysis apparatus. For example, the data analysis
apparatus has been configured to analyze the N data analysis types, and the first management
apparatus may further configure the data analysis apparatus to delete or modify a data analysis
type. Assuming a data analysis type is deleted, the data analysis apparatus stops analyzing the data
analysis type. For another example, a data analysis type is modified to another data analysis type.
Then the data analysis apparatus analyzes the another data analysis type.

[0027] According to a second aspect, a management and control method for a data analysis
apparatus is provided, applied to a data analysis apparatus. The method includes: The data analysis
apparatus receives configuration information, where the configuration information is used to
configure a data analysis function of the data analysis apparatus, and the configuration information
includes at least one of the following: state information, used to activate or de-activate the data
analysis function of the data analysis apparatus; and prediction capability information, used to
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configure a data prediction and analysis capability of the data analysis apparatus. The data analysis
apparatus performs data analysis based on the configuration information.

[0028] In other words, according to the management and control method for a data analysis
apparatus provided in this application, the data analysis apparatus performs data analysis based on
a configuration of the configuration information. For example, the data analysis function of the
data analysis apparatus is configured, and/or the data prediction and analysis capability of the data
analysis apparatus is configured. When the management and control solution for a data analysis
apparatus is applicable to a network operation and maintenance scenario, data analysis of a device
(that is, the data analysis apparatus) in a network architecture may be managed and controlled, to
reduce difficulties in the network operation and maintenance scenario and improve network
operation and maintenance scenario.

[0029] In a possible design, the configuration information further includes at least one of scope
information, data source information, and a constraint. The scope information indicates a scope of
data analysis performed by the data analysis apparatus. The data source information indicates a
data source of data analysis performed by the data analysis apparatus. The constraint indicates a
constraint of data analysis performed by the data analysis apparatus.

[0030] In a possible design, the configuration information further includes N data analysis
types, and the data analysis type indicates an analysis type of data analysis performed by the data
analysis apparatus. N is an integer greater than or equal to 1.

[0031] In a possible design, the N data analysis types include at least one of the following:
load data analysis, service experience data analysis, network performance data analysis,
congestion data analysis, QoS data analysis, energy saving data analysis, traffic steering data
analysis, MIMO data analysis, and UE trajectory data analysis.

[0032] In a possible design, the state information is used to activate or de-activate a data
analysis function for each of the N data analysis types. The prediction capability information is
used to configure a data prediction and analysis capability for each of the N data analysis types.
The scope information indicates a data scope of data analysis for each of the N data analysis types.
The data source information indicates a data source of data analysis for each of the N data analysis
types. The constraint indicates a constraint of data analysis for each of the N data analysis types.
[0033] In a possible design, the prediction capability information includes at least one of first
indication information and first time information. The first indication information indicates to
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enable or disable the data prediction and analysis capability of the data analysis apparatus. The
first time information indicates the data analysis apparatus to perform prediction and analysis on
data that is within a first period of time.

[0034] In a possible design, the scope information includes at least one of a network element
list, a tracking area code list, a cell list, a network handover list, and a geographical area. The
network element list indicates the data analysis apparatus to analyze data of a network element in
the network element list. The tracking area code list indicates the data analysis apparatus to analyze
data of a tracking area code in the tracking area code list. The cell list indicates the data analysis
apparatus to analyze data of a cell in the cell list. The network slice list indicates the data analysis
apparatus to analyze data of a network slice in the network handover list. The geographical area
indicates the data analysis apparatus to analyze data in the geographical area.

[0035] In a possible design, the data source information includes at least one of a data source
identifier and data type information. The data source identifier identifies a data source. The data
type information indicates a data type of obtained data.

[0036] In a possible design, the constraint includes at least one of an analysis granularity and
an analysis period. The analysis granularity indicates a data granularity for data analysis performed
by the data analysis apparatus, where the granularity includes at least one of a UE granularity, a
cell granularity, a network slice granularity, a 5QI granularity, a service class granularity, and a
beam granularity. The analysis period indicates a period for data analysis performed by the data
analysis apparatus.

[0037] In a possible design, the receiving configuration information includes: receiving the
configuration information from a first management apparatus or a second management apparatus,
where the second management apparatus is configured to manage the data analysis apparatus; and
the first management apparatus is configured to manage the second management apparatus.
[0038] In a possible design, the method further includes: creating a management object of the
data analysis function, where the management object is used to store configuration information of
the data analysis function; and configuring the configuration information in the management object
of the data analysis function.

[0039] That is, the data analysis apparatus may create the management object (for example, an
NEDAF object), configure the configuration information in the management object, and perform
data analysis based on the configuration information. The data analysis apparatus may maintain
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the management object. For example, when the first management apparatus deletes or modifies
related information in the configuration information, modified information may be updated to the
management object, or to-be-deleted information may be deleted from the management object, to
ensure accuracy of the configuration information in the management object.

[0040] In a possible design, the method further includes: receiving a second configuration
request, where the second configuration request is used to request to configure the data analysis
apparatus to perform at least one of the following: deleting the configuration information, deleting
or modifying one or more of the N data analysis types in the configuration information, deleting
or modifying the scope information in the configuration information, deleting or modifying the
data source information in the configuration information, deleting or modifying the constraint in
the configuration information, deleting or modifying the state information in the configuration
information, and deleting or modifying the prediction capability information in the configuration
information.

[0041] According to a third aspect, a management and control method for a data analysis
apparatus is provided, applied to a second management apparatus. The method includes: The
second management apparatus receives configuration information, where the configuration
information is used to configure a data analysis function of a data analysis apparatus, and the data
analysis apparatus is an apparatus managed by the second management apparatus; and the
configuration information includes at least one of the following: state information, used to activate
or de-activate the data analysis function of the data analysis apparatus; and prediction capability
information, used to configure a data prediction and analysis capability of the data analysis
apparatus. The second management apparatus sends the configuration information to the data
analysis apparatus.

[0042] In other words, according to the management and control method for a data analysis
apparatus provided in this application, the data analysis apparatus may be flexibly managed and
controlled. For example, the second management apparatus may configure the data analysis
function of the data analysis apparatus, and/or configure the data prediction and analysis capability
of the data analysis apparatus. When the management and control solution for a data analysis
apparatus is applicable to a network operation and maintenance scenario, data analysis of a device
(that is, the data analysis apparatus) in a network architecture may be managed and controlled, to
reduce difficulties in the network operation and maintenance scenario and improve network
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operation and maintenance scenario.

[0043] In a possible design, the configuration information further includes at least one of scope
information, data source information, and a constraint. The scope information indicates a scope of
data analysis performed by the data analysis apparatus. The data source information indicates a
data source of data analysis performed by the data analysis apparatus. The constraint indicates a
constraint of data analysis performed by the data analysis apparatus.

[0044] In a possible design, the configuration information further includes N data analysis
types, and the data analysis type indicates an analysis type of data analysis performed by the data
analysis apparatus. N is an integer greater than or equal to 1.

[0045] In a possible design, the N data analysis types include at least one of the following:
load data analysis, service experience data analysis, network performance data analysis,
congestion data analysis, QoS data analysis, energy saving data analysis, traffic steering data
analysis, MIMO data analysis, and UE trajectory data analysis.

[0046] In a possible design, when the configuration information includes the N data analysis
types, the state information, the prediction capability information, the scope information, the data
source information, the constraint, and the like in the configuration information may have the
following meanings: The state information is used to activate or de-activate a data analysis
function for each of the N data analysis types. The prediction capability information is used to
configure a data prediction and analysis capability for each of the N data analysis types. The scope
information indicates a data scope of data analysis for each of the N data analysis types. The data
source information indicates a data source of data analysis for each of the N data analysis types.
The constraint indicates a constraint of data analysis for each of the N data analysis types.

[0047] In a possible design, the prediction capability information includes at least one of first
indication information and first time information. The first indication information indicates to
enable or disable the data prediction and analysis capability of the data analysis apparatus. The
first time information indicates the data analysis apparatus to perform prediction and analysis on
data that is within a first period of time.

[0048] In a possible design, the scope information includes at least one of a network element
list, a tracking area code list, a cell list, a network handover list, and a geographical area. The
network element list indicates the data analysis apparatus to analyze data of a network element in
the network element list. The tracking area code list indicates the data analysis apparatus to analyze
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data of a tracking area code in the tracking area code list. The cell list indicates the data analysis
apparatus to analyze data of a cell in the cell list. The network slice list indicates the data analysis
apparatus to analyze data of a network slice in the network handover list. The geographical area
indicates the data analysis apparatus to analyze data in the geographical area.

[0049] In a possible design, the data source information includes at least one of a data source
identifier and data type information. The data source identifier identifies a data source. The data
type information indicates a data type of data obtained from the data source.

[0050] In a possible design, the constraint includes at least one of an analysis granularity and
an analysis period. The analysis granularity indicates a data granularity for data analysis performed
by the data analysis apparatus, where the granularity includes at least one of a UE granularity, a
cell granularity, a network slice granularity, a 5QI granularity, a service class granularity, and a
beam granularity. The analysis period indicates a period for data analysis performed by the data
analysis apparatus.

[0051] In a possible design, the receiving configuration information includes: receiving a first
configuration request from a first management apparatus, where the first configuration request
includes the configuration information, the first configuration request is used to request to
configure the data analysis function of the data analysis apparatus, and the first management
apparatus is configured to manage the second management apparatus.

[0052] In a possible design, the method further includes: creating a management object of the
data analysis function, where the management object is used to store configuration information of
the data analysis function; and configuring the configuration information in the management object
of the data analysis function.

[0053] In a possible design, the method further includes: receiving a second configuration
request, where the second configuration request is used to request to configure the data analysis
apparatus to perform at least one of the following: deleting the configuration information, deleting
or modifying one or more of the N data analysis types in the configuration information, deleting
or modifying the scope information in the configuration information, deleting or modifying the
data source information in the configuration information, deleting or modifying the constraint in
the configuration information, deleting or modifying the state information in the configuration
information, and deleting or modifying the prediction capability information in the configuration
information; and sending the second configuration request to the data analysis apparatus.
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[0054] According to a fourth aspect, a communication apparatus is further provided, including:

a processing unit, configured to determine configuration information of a data analysis
apparatus, where the configuration information is used to configure a data analysis function of the
data analysis apparatus, and the configuration information includes at least one of the following:
state information, used to activate or de-activate the data analysis function of the data analysis
apparatus; and prediction capability information, used to configure a data prediction and analysis
capability of the data analysis apparatus; and

a communication unit, configured to send the configuration information.
[0055] In a possible design, the configuration information further includes at least one of scope
information, data source information, and a constraint. The scope information indicates a scope of
data analysis performed by the data analysis apparatus. The data source information indicates a
data source of data analysis performed by the data analysis apparatus. The constraint indicates a
constraint of data analysis performed by the data analysis apparatus.
[0056] In a possible design, the configuration information further includes N data analysis
types, and the data analysis type indicates an analysis type of data analysis performed by the data
analysis apparatus. N is an integer greater than or equal to 1.
[0057] In a possible design, the N data analysis types include at least one of the following:
load data analysis, service experience data analysis, network performance data analysis,
congestion data analysis, QoS data analysis, energy saving data analysis, traffic steering data
analysis, MIMO data analysis, and UE trajectory data analysis.
[0058] In a possible design, when the configuration information includes the N data analysis
types, the state information, the prediction capability information, the scope information, the data
source information, the constraint, and the like in the configuration information may have the
following meanings: The state information is used to activate or de-activate a data analysis
function for each of the N data analysis types. The prediction capability information is used to
configure a data prediction and analysis capability for each of the N data analysis types. The scope
information indicates a data scope of data analysis for each of the N data analysis types. The data
source information indicates a data source of data analysis for each of the N data analysis types.
The constraint specifically indicates a constraint of data analysis for each of the N data analysis
types.
[0059] In a possible design, the prediction capability information includes at least one of first
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indication information and first time information. The first indication information indicates to
enable or disable the data prediction and analysis capability of the data analysis apparatus. The
first time information indicates the data analysis apparatus to perform prediction and analysis on
data that is within a first period of time.

[0060] In a possible design, the scope information includes at least one of a network element
list, a tracking area code list, a cell list, a network handover list, and a geographical area. The
network element list indicates the data analysis apparatus to analyze data of a network element in
the network element list. The tracking area code list indicates the data analysis apparatus to analyze
data of a tracking area code in the tracking area code list. The cell list indicates the data analysis
apparatus to analyze data of a cell in the cell list. The network slice list indicates the data analysis
apparatus to analyze data of a network slice in the network handover list. The geographical area
indicates the data analysis apparatus to analyze data in the geographical area.

[0061] In a possible design, the data source information includes at least one of a data source
identifier and data type information. The data source identifier identifies a data source. The data
type information indicates a data type of obtained data.

[0062] In a possible design, the constraint includes at least one of an analysis granularity and
an analysis period. The analysis granularity indicates a data granularity for data analysis performed
by the data analysis apparatus, where the granularity includes at least one of a UE granularity, a
cell granularity, a network slice granularity, a 5QI granularity, a service class granularity, and a
beam granularity. The analysis period indicates a period for data analysis performed by the data
analysis apparatus.

[0063] In a possible design, the communication unit is specifically configured to send a first
configuration request to a second management apparatus, where the first configuration request
includes the configuration information, the first configuration request is used to request the second
management apparatus to configure the data analysis function of the data analysis apparatus, and
the second management apparatus is configured to manage the data analysis apparatus. The
communication unit is further configured to send the configuration information to the data analysis
apparatus.

[0064] In a possible design, the processing unit is further configured to determine a second
configuration request, where the second configuration request is used to request to configure the
data analysis apparatus to perform at least one of the following: deleting the configuration
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information, deleting or modifying one or more of the N data analysis types in the configuration
information, deleting or modifying the scope information in the configuration information,
deleting or modifying the data source information in the configuration information, deleting or
modifying the constraint in the configuration information, deleting or modifying the state
information in the configuration information, and deleting or modifying the prediction capability
information in the configuration information. The communication unit is further configured to
send the second configuration request.

[0065] According to a fifth aspect, a communication apparatus is provided, including:

a communication unit, configured to receive configuration information, where the
configuration information is used to configure a data analysis function of the communication
apparatus, and the configuration information includes at least one of the following: state
information, used to activate or de-activate the data analysis function of the data analysis apparatus;
and prediction capability information, used to configure a data prediction and analysis capability
of the data analysis apparatus; and

a processing unit, configured to perform data analysis based on the configuration
information.

[0066] In a possible design, the configuration information further includes at least one of scope
information, data source information, and a constraint. The scope information indicates a scope of
data analysis performed by the data analysis apparatus. The data source information indicates a
data source of data analysis performed by the data analysis apparatus. The constraint indicates a
constraint of data analysis performed by the data analysis apparatus.

[0067] In a possible design, the configuration information further includes N data analysis
types, and the data analysis type indicates an analysis type of data analysis performed by the data
analysis apparatus. N is an integer greater than or equal to 1.

[0068] In a possible design, the N data analysis types include at least one of the following:
load data analysis, service experience data analysis, network performance data analysis,
congestion data analysis, QoS data analysis, energy saving data analysis, traffic steering data
analysis, MIMO data analysis, and UE trajectory data analysis.

[0069] In a possible design, when the configuration information includes the N data analysis
types, the state information, the prediction capability information, the scope information, the data
source information, the constraint, and the like in the configuration information may have the
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following meanings: The state information is used to activate or de-activate a data analysis
function for each of the N data analysis types. The prediction capability information is used to
configure a data prediction and analysis capability for each of the N data analysis types. The scope
information indicates a data scope of data analysis for each of the N data analysis types. The data
source information indicates a data source of data analysis for each of the N data analysis types.
The constraint indicates a constraint of data analysis for each of the N data analysis types.

[0070] In a possible design, the prediction capability information includes at least one of first
indication information and first time information. The first indication information indicates to
enable or disable the data prediction and analysis capability of the data analysis apparatus. The
first time information indicates the data analysis apparatus to perform prediction and analysis on
data that is within a first period of time.

[0071] In a possible design, the scope information includes at least one of a network element
list, a tracking area code list, a cell list, a network handover list, and a geographical area. The
network element list indicates the data analysis apparatus to analyze data of a network element in
the network element list. The tracking area code list indicates the data analysis apparatus to analyze
data of a tracking area code in the tracking area code list. The cell list indicates the data analysis
apparatus to analyze data of a cell in the cell list. The network slice list indicates the data analysis
apparatus to analyze data of a network slice in the network handover list. The geographical area
indicates the data analysis apparatus to analyze data in the geographical area.

[0072] In a possible design, the data source information includes at least one of a data source
identifier and data type information. The data source identifier identifies a data source. The data
type information indicates a data type of obtained data.

[0073] In a possible design, the constraint includes at least one of an analysis granularity and
an analysis period. The analysis granularity indicates a data granularity for data analysis performed
by the data analysis apparatus, where the granularity includes at least one of a UE granularity, a
cell granularity, a network slice granularity, a 5QI granularity, a service class granularity, and a
beam granularity. The analysis period indicates a period for data analysis performed by the data
analysis apparatus.

[0074] In a possible design, the communication unit is specifically configured to receive the
configuration information from a first management apparatus or a second management apparatus,
where the second management apparatus is configured to manage the data analysis apparatus; and
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the first management apparatus is configured to manage the second management apparatus.
[0075] In a possible design, the processing unit is further configured to create a management
object of the data analysis function, where the management object is used to store configuration
information of the data analysis function; and configure the configuration information in the
management object of the data analysis function.

[0076] In a possible design, the communication unit is further configured to receive a second
configuration request, where the second configuration request is used to request to configure the
data analysis apparatus to perform at least one of the following: deleting the configuration
information, deleting or modifying one or more of the N data analysis types in the configuration
information, deleting or modifying the scope information in the configuration information,
deleting or modifying the data source information in the configuration information, deleting or
modifying the constraint in the configuration information, deleting or modifying the state
information in the configuration information, and deleting or modifying the prediction capability
information in the configuration information.

[0077] According to a sixth aspect, a communication apparatus is provided, including:

a communication unit, configured to receive configuration information, where the
configuration information is used to configure a data analysis function of a data analysis apparatus,
and the data analysis apparatus is an apparatus managed by the communication apparatus; and the
configuration information includes at least one of the following: state information, used to activate
or de-activate the data analysis function of the data analysis apparatus; and prediction capability
information, used to configure a data prediction and analysis capability of the data analysis
apparatus.

[0078] The communication unit is further configured to send the configuration information to
the data analysis apparatus.

[0079] In a possible design, the configuration information further includes at least one of scope
information, data source information, and a constraint. The scope information indicates a scope of
data analysis performed by the data analysis apparatus. The data source information indicates a
data source of data analysis performed by the data analysis apparatus. The constraint indicates a
constraint of data analysis performed by the data analysis apparatus.

[0080] In a possible design, the configuration information further includes N data analysis
types, and the data analysis type indicates an analysis type of data analysis performed by the data
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analysis apparatus. N is an integer greater than or equal to 1.

[0081] In a possible design, the N data analysis types include at least one of the following:
load data analysis, service experience data analysis, network performance data analysis,
congestion data analysis, QoS data analysis, energy saving data analysis, traffic steering data
analysis, MIMO data analysis, and UE trajectory data analysis.

[0082] In a possible design, when the configuration information includes the N data analysis
types, the state information, the prediction capability information, the scope information, the data
source information, the constraint, and the like in the configuration information may have the
following meanings: The state information is used to activate or de-activate a data analysis
function for each of the N data analysis types. The prediction capability information is used to
configure a data prediction and analysis capability for each of the N data analysis types. The scope
information indicates a data scope of data analysis for each of the N data analysis types. The data
source information indicates a data source of data analysis for each of the N data analysis types.
The constraint indicates a constraint of data analysis for each of the N data analysis types.

[0083] In a possible design, the prediction capability information includes at least one of first
indication information and first time information. The first indication information indicates to
enable or disable the data prediction and analysis capability of the data analysis apparatus. The
first time information indicates the data analysis apparatus to perform prediction and analysis on
data that is within a first period of time.

[0084] In a possible design, the scope information includes at least one of a network element
list, a tracking area code list, a cell list, a network handover list, and a geographical area. The
network element list indicates the data analysis apparatus to analyze data of a network element in
the network element list. The tracking area code list indicates the data analysis apparatus to analyze
data of a tracking area code in the tracking area code list. The cell list indicates the data analysis
apparatus to analyze data of a cell in the cell list. The network slice list indicates the data analysis
apparatus to analyze data of a network slice in the network handover list. The geographical area
indicates the data analysis apparatus to analyze data in the geographical area.

[0085] In a possible design, the data source information includes at least one of a data source
identifier and data type information. The data source identifier identifies a data source. The data
type information indicates a data type of obtained data.

[0086] In a possible design, the constraint includes at least one of an analysis granularity and

17



10

15

20

25

30

an analysis period. The analysis granularity indicates a data granularity for data analysis performed
by the data analysis apparatus, where the granularity includes at least one of a UE granularity, a
cell granularity, a network slice granularity, a 5QI granularity, a service class granularity, and a
beam granularity. The analysis period indicates a period for data analysis performed by the data
analysis apparatus.

[0087] In a possible design, the communication unit is specifically configured to receive a first
configuration request from a first management apparatus, where the first configuration request
includes the configuration information, the first configuration request is used to request to
configure the data analysis function of the data analysis apparatus, and the first management
apparatus is configured to manage the second management apparatus.

[0088] In a possible design, the processing unit is further configured to create a management
object of the data analysis function, where the management object is used to store configuration
information of the data analysis function; and configure the configuration information in the
management object of the data analysis function.

[0089] In a possible design, the communication unit is further configured to receive a second
configuration request, where the second configuration request is used to request to configure the
data analysis apparatus to perform at least one of the following: deleting the configuration
information, deleting or modifying one or more of the N data analysis types in the configuration
information, deleting or modifying the scope information in the configuration information,
deleting or modifying the data source information in the configuration information, deleting or
modifying the constraint in the configuration information, deleting or modifying the state
information in the configuration information, and deleting or modifying the prediction capability
information in the configuration information; and the communication unit is further configured to
send the second configuration request to the data analysis apparatus.

[0090] According to a seventh aspect, a management and control method for a data analysis
apparatus is provided, applied to a communication system. The communication system includes a
first management apparatus and a data analysis apparatus, or the communication system includes
a first management apparatus, a second management apparatus, and a data analysis apparatus. The
first management apparatus determines configuration information of the data analysis apparatus,
where the configuration information is used to configure a data analysis function of the data
analysis apparatus; and the configuration information includes at least one of the following: state
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information, used to activate or de-activate the data analysis function of the data analysis apparatus;
and prediction capability information, used to configure a data prediction and analysis capability
of the data analysis apparatus. The first management apparatus sends the configuration information.
[0091] When the communication system includes the first management apparatus and the data
analysis apparatus, the data analysis apparatus receives the configuration information, and
performs data analysis based on the configuration information. Alternatively, when the
communication system includes the first management apparatus, the second management
apparatus, and the data analysis apparatus, the second management apparatus receives the
configuration information, and sends the configuration information to the data analysis apparatus.
The data analysis apparatus performs data analysis based on the configuration. The second
management apparatus is an apparatus for managing the data analysis apparatus, and the first
management apparatus is an apparatus for managing the second management apparatus.

[0092] According to an eighth aspect, a communication apparatus is further provided,
including a processor and a memory. The memory stores program instructions. When the program
instructions are executed, the communication apparatus is enabled to perform the method provided
in the first aspect. The communication apparatus may be a first management apparatus or an
apparatus that can support the first management apparatus in implementing functions required for
the method provided in the first aspect, for example, a chip system.

[0093] According to a ninth aspect, a communication apparatus is further provided, including
a processor and a memory. The memory stores program instructions. When the program
instructions are executed, the communication apparatus is enabled to perform the method provided
in the second aspect. The communication apparatus may be a data analysis apparatus or an
apparatus that can support the data analysis apparatus in implementing functions required for the
method provided in the second aspect, for example, a chip system.

[0094] According to a tenth aspect, a communication apparatus is further provided, including
a processor and a memory. The memory stores program instructions. When the program
instructions are executed, the communication apparatus is enabled to perform the method provided
in the third aspect. The communication apparatus may be a second management apparatus or an
apparatus that can support the second management apparatus in implementing functions required
for the method provided in the third aspect, for example, a chip system.

[0095] According to an eleventh aspect, a communication system is further provided. The

19



10

15

20

25

communication system includes a first management apparatus configured to perform the method
provided in the first aspect, and a data analysis apparatus configured to perform the method
provided in the second aspect; or the communication system includes a first management apparatus
configured to perform the method provided in the first aspect, a data analysis apparatus configured
to perform the method provided in the second aspect, and a second management apparatus
configured to perform the method provided in the third aspect.

[0096] According to a twelfth aspect, a computer-readable storage medium is further provided,
including a computer program. When the computer program runs on a computer, the computer is
enabled to perform the method provided in any one of the first aspect to the third aspect.

[0097] According to a thirteenth aspect, a computer program product is further provided,
including instructions. When the instructions are run on a computer, the computer is enabled to
perform the method provided in any one of the first aspect to the third aspect.

[0098] For advantageous effects of the second aspect to the thirteenth aspect, refer to the

advantageous effects of the first aspect. Details are not described herein again.

BRIEF DESCRIPTION OF DRAWINGS

[0099] FIG. 1 is an example schematic diagram of a system architecture according to an
embodiment of this application;

[00100] FIG. 2isaschematic flowchart of a management and control method for a data analysis
apparatus according to an embodiment of this application;

[00101] FIG. 3 is a schematic diagram of configuration information according to an
embodiment of this application;

[00102] FIG. 4 is another schematic diagram of configuration information according to an
embodiment of this application;

[00103] FIG. 5 is another schematic flowchart of a management and control method for a data
analysis apparatus according to an embodiment of this application;

[00104] FIG. 6 is another schematic flowchart of a management and control method for a data
analysis apparatus according to an embodiment of this application;

[00105] FIG. 7 is another schematic flowchart of a management and control method for a data

analysis apparatus according to an embodiment of this application;
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[00106] FIG. 8 is another schematic flowchart of a management and control method for a data
analysis apparatus according to an embodiment of this application;

[00107] FIG. 9 is a schematic diagram of a communication apparatus according to an
embodiment of this application; and

[00108] FIG. 10 is another schematic diagram of a communication apparatus according to an

embodiment of this application.

DESCRIPTION OF EMBODIMENTS

[00109] This application aims to provide a management and control solution for a data analysis
apparatus, to implement management and control for the data analysis apparatus. For example, a
data analysis function of the data analysis apparatus may be configured, and/or a data prediction
and analysis capability of the data analysis apparatus may be configured. The data analysis
apparatus is flexibly managed and controlled to properly control over data analysis. In this way,
data analysis of devices in a network architecture may be performed in a proper and orderly manner.
The data analysis function may also be referred to as a data inference function, an intelligence
function, a network element inference function, a network element intelligence function, or the
like. This is not limited in this application.

[00110] An example scenario in which the data analysis apparatus needs to be managed and
controlled is a network operation and maintenance scenario in a mobile communication network.
Generally, for network operation and maintenance, data of devices in a network architecture need
to be analyzed, to implement network planning, network deployment, and the like through data
analysis. If the network architecture is complex (for example, there are a large quantity of devices
and a large quantity of service types), data analysis is complex, and corresponding network
operation and maintenance is difficult and inefficient. In conventional technologies, network
operation and maintenance requires manual analysis for device data. If a network architecture
includes a large amount of device data and a large quantity of service types, manual data analysis
is difficult and inefficient. One solution is to introduce automation technologies (for example,
artificial intelligence, machine learning, and big data analysis), that is, devices in a network
architecture automatically perform data analysis. This can help resolve a problem of low operation

and maintenance efficiency, reduce manual operations, reduce an operating expense (operating
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expense, OPEX) of operators, and improve efficiency. However, there are a large quantity of
devices in the network architecture. How to manage automatic data analysis of massive devices in
the network architecture has not yet been resolved and needs further discussion.

[00111] The foregoing uses an example in which data analysis is used in the network operation
and maintenance scenario. It should be noted that the management and control solution for a data
analysis apparatus provided in this application is applicable to any scenario in which the data
analysis apparatus needs to be managed and controlled, for example, a scenario of mobility
management (cell handover or cell reselection). This is not limited in this application.

[00112] The following describes a system architecture provided in this application (which may
also be referred to as a network management system, a management architecture, a network
architecture, or the like).

[00113] FIG. 1is aschematic diagram of a system architecture according to an embodiment of
this application. As shown in FIG. 1, the system architecture includes a service operation unit, a
cross domain management function unit (cross domain management function, CD-MnF), a domain
management function unit (domain management function, D-MnF), and a network element
(network element, NE). The service operation unit is configured to manage one or more Cross
domain management function units. The cross domain management function unit is configured to
manage one or more domain management function units. The domain management function unit
may be configured to manage one or more network elements. The following briefly describes these
units.

[00114] The service operation unit, also referred to as a business support system (business
support system, BSS) or a communication service management function unit (communication
service management function, CSMF), is configured to provide functions and management
services such as charging, settlement, accounting, customer services, business operating, network
monitoring, communication service life cycle management, and service intent translation. The
service operation unit may include an operating system of an operator or a vertical operational
technology system (vertical operational technology system).

[00115] The cross domain management function unit CD-MnF, also referred to as a network
management function unit (network management function, NMF), may provide one or more of the
following functions or management services: network life cycle management, network
deployment, network fault management, network performance management, network
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configuration management, network assurance, network optimization function, translation of a
network intent from a communication service provider (intent from communication service
provider, intent-CSP), translation of a network intent from a communication service consumer
(intent from communication service consumer, intent-CSC), and the like. The network herein may
include one or more network elements, subnets, or network slices. For example, the cross domain
management function unit may be a network slice management function (network slice
management function, NSMF), a management data analytic function (management data analytic
function, MDAF), a cross domain self-organization network function (self-organization network
function, SON-function), or a cross domain intent management function unit.
[00116] It should be noted that, in some deployment scenarios, the cross domain management
function unit may also provide one or more of the following management functions or management
services: sub-network life cycle management, sub-network deployment, sub-network fault
management, sub-network performance management, sub-network configuration management,
sub-network assurance, a sub-network optimization function, a sub-network intent translation
function, and the like. The subnet may include a plurality of small subnets or a plurality of network
slice subnets. For example, an access network subnet of an operator includes an access network
subnet of a device vendor 1 and an access network subnet of a device vendor 2.
[00117] The domain management function unit D-MnF, also referred to as a subnetwork
management function (subnetwork management function, NMF) or a network element/function
management function unit (network element/function management function), provides one or
more of the following functions or management services: subnet or network element life cycle
management, subnet or network element deployment, subnet or network element fault
management, subnet or network element performance management, subnet or network element
assurance, subnet or network element optimization management, subnet or network element intent
translation, and the like. The subnet herein includes one or more network elements. Alternatively,
the subnet herein may include one or more subnets, that is, the one or more subnets form a subnet
with a larger coverage area. Alternatively, the subnet herein may include one or more network slice
subnets. The subnet may be described in at least one of the following manners:

a network in a technical field, for example, a radio access network, a core network, or
a transmission network;

a network of a standard, for example, a GSM network, an LTE network, or a 5G
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network;

a network provided by a device vendor, for example, a network provided by a device
vendor X; and

a network in a geographical area, for example, a network of a factory A or a network
of a prefecture-level city B.
[00118] The network element NE is an entity that provides network services, and includes a
core network element, an access network element, and the like. For example, the core network
element may include but is not limited to an access and mobility management function (access and
mobility management function, AMF) entity, a session management function (session
management function, SMF) entity, a policy control function (policy control function, PCF) entity,
a network data analysis function (network data analysis function, NWDAF) entity, a network
repository function (network repository function, NRF), and a gateway. The access network
element may include but is not limited to various base stations (for example, a next generation
NodeB (generation NodeB, gNB) and an evolved NodeB (evolved NodeB, eNB)), a central unit
control plane (central unit control plane, CUCP), a central unit (central unit, CU), a distributed
unit (distributed unit, DU), a central unit user plane (central unit user plane, CUUP), and the like.
In this application, a network function NF is also referred to as a network element NE.
[00119] In addition, in a service-oriented management architecture, there are a plurality of
deployments for a management service producer (management service producer, MnS producer)
and a management service consumer (management service consumer, MnS consumer). For
example, when a management service is a management service provided by the foregoing service
operation unit, the service operation unit is a management service producer and another service
operation unit (for example, the cross domain management function unit, a domain management
function unit, or a network element) may be a management service consumer. When a management
service is a management service provided by the foregoing cross domain management function
unit, the cross domain management function unit is a management service producer and another
service operation unit (for example, the service operation unit, the domain management function
unit, or the network element) is a management service consumer. When a management service is
a management service provided by the domain management function unit, the domain
management function unit is a management service producer, and another service operation unit
(for example, the cross domain management function unit, the service operation unit, or the
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network element) is a management service consumer. When a management service is a
management service provided by the network element, the network element is a management
service producer, and another service operation unit (for example, the domain management
function unit, the cross domain management function unit, or the service operation unit) is a
management service consumer.

[00120] Embodiments of this application provide a management and control method for a data
analysis apparatus. In the method, a first management apparatus determines configuration
information of a data analysis apparatus, where the configuration information is used to configure
a data analysis function of the data analysis apparatus, and the configuration information includes
at least one of the following: state information, used to activate or de-activate the data analysis
function of the data analysis apparatus; and prediction capability information, used to configure a
data prediction and analysis capability of the data analysis apparatus. The first management
apparatus sends the configuration information. In this manner, the data analysis apparatus is
flexibly managed and controlled to properly control over data analysis. In this way, data analysis
of a device in a network architecture may be performed in a proper and orderly manner, to help
analyze specific data in the network architecture. The management and control method for a data
analysis apparatus provided in embodiments of this application is applicable to the system
architecture shown in FIG. 1. When the management and control method for a data analysis
apparatus is applicable to the system architecture shown in FIG. 1, there are different settings for
the data analysis apparatus and the first management apparatus. Examples are shown below.
[00121] 1. The first management apparatus may be an upper-level management apparatus of the
data analysis apparatus, or a higher-level management apparatus, which specifically includes the
following three cases:

[00122] A. The first management apparatus is a service operation unit. The data analysis
apparatus may be a cross domain management function unit, a domain management function unit,
or a network element. The first management apparatus may be the service operation unit, or a
logical unit in the service operation unit (for example, a chip in the service operation unit). The
data analysis apparatus may be the cross domain management function unit or a logical unit in the
cross domain management function unit; or is the domain management function unit or a logical
function in the domain management function unit; or is the independent network element or a
logical function in the network element.
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[00123] B. The first management apparatus is a cross domain management function unit. The
data analysis apparatus may be a domain management function unit or a network element. The
first management apparatus may be the cross domain management function unit or a logical unit
in the cross domain management function unit. The data analysis apparatus may be the domain
management function unit or a logical function in the domain management function unit.
Alternatively, the data analysis apparatus is the independent network element or a logical function
in the network element.

[00124] C. The first management apparatus is a domain management function unit. The data
analysis apparatus may be a network element. The first management apparatus may be the domain
management function unit or a logical unit in the domain management function unit. The data
analysis apparatus may be the independent network element or a logical function in the network
element.

[00125] It may be understood that FIG. 1 is described by using an example in which there are
three-level management apparatuses above the network element. In actual application, the network
architecture may include more or fewer levels of management apparatuses, and the technical
solutions provided in this application are also applicable to these network structures.

[00126] 2. There may alternatively be no upper-level or lower-level limitation between the first
management apparatus and the data analysis apparatus. For example, the first management
apparatus is a management service producer, and the data analysis apparatus is a management
service consumer. For the management service producer and the management service consumer,
refer to the foregoing descriptions. Specifically, the following cases are included:

[00127] A. When the first management apparatus is a service operation unit, the data analysis
apparatus is a unit other than the service operation unit, for example, a cross domain management
function unit, a domain management function unit, or a network element.

[00128] B. When the first management apparatus is a cross domain management function unit,
the data analysis apparatus may be a unit other than the cross domain management function unit,
for example, a service operation unit, a domain management function unit, or a network element.
[00129] C. When the first management apparatus is a domain management function unit, the
data analysis apparatus may be a unit other than the domain management function unit, for
example, a service operation unit, a cross domain management function unit, or a network element.
[00130] D. The first management apparatus is a network element, and the data analysis
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apparatus is a unit other than the network element, for example, a service operation unit, a cross
domain management function unit, or a domain management function unit.

[00131] The following describes in detail the management and control solution for a data
analysis apparatus provided in this application.

[00132] FIG. 2isaschematic flowchart of a management and control method for a data analysis
apparatus according to this application. As shown in FIG. 2, the procedure includes the following
steps.

[00133] S201: A first management apparatus determines configuration information, where the
configuration information is used to configure a data analysis function of a data analysis apparatus.
[00134] The dataanalysis function of the data analysis apparatus may be a network data analytic
function (network data analytic function, NWDAF), a network element data analytic function
(Network Element Data Analytic Function, NEDAF), or a radio data analytic function (radio data
analytic function, RDAF). This is not limited in embodiments of this application.

[00135] FIG. 3 is a schematic diagram of configuration information. As shown in FIG. 3, the
configuration information includes at least one of the following information: (1) state information;
(2) prediction capability information; (3) scope information; (4) data source information; (5) a
constraint; and (6) a data analysis type. It should be noted that FIG. 3 is merely a presentation form
of information included in the configuration information for ease of understanding. In actual
application, the configuration information may be in any form. This is not limited in this
application. In addition, quantities of bits occupied by the state information, the prediction
capability information, the scope information, the data source information, the constraint, and the
data analysis type in the configuration information, locations (for example, a packet header or
trailer) of the state information, the prediction capability information, the scope information, the
data source information, the constraint, and the data analysis type in the configuration information,
and the like are not limited in this application.

[00136] A manner in which the first management apparatus determines the configuration
information may be to manually input the configuration information to the first management
apparatus, or the configuration information is generated through internal calculation and analysis
of the first management apparatus. For example, when it is determined, through internal
calculation, that data analysis needs to be performed, the configuration information is generated,
where the configuration information is used to configure the data analysis function of the data
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analysis apparatus, so that the data analysis apparatus performs data analysis. For example,
determining, through internal calculation, that data analysis needs to be performed may be
determining, through internal calculation, that a data analysis period is reached or a network fault
occurs. This is not limited in this application.

[00137] (1) State information

[00138] The state information indicates to activate or de-activate the data analysis function of
the data analysis apparatus. "Activate™ may alternatively be replaced with "enable", "open”, or
"start". Correspondingly, "de-activate" may alternatively be replaced with "disable”, "close",
"'stop"".

[00139] The first management apparatus may determine the state information as required. For
example, when determining that the data analysis apparatus needs to perform data analysis, the
first management apparatus determines the state information. In this case, the state information
indicates to activate the data analysis function of the data analysis apparatus. For example, the
state information may be indication information represented as activated, 1, or activation.
Alternatively, when determining that the data analysis apparatus does not need to perform data
analysis, the first management apparatus determines the state information. In this case, the state
information indicates to de-activate the data analysis function of the data analysis apparatus. For
example, the state information may be indication information represented as de-activated, 0, or de-
activation. In other words, the data analysis apparatus may be flexibly managed and controlled.
For example, when the data analysis apparatus needs to perform data analysis, the data analysis
function of the data analysis apparatus is activated, to implement data analysis. When the data
analysis apparatus does not need to perform data analysis, the data analysis function of the data
analysis apparatus is de-activated, to reduce power consumption of the data analysis apparatus.
[00140] Optionally, the data analysis apparatus may set a management and control status. For
example, the management and control status includes two states: activated (activated) and de-
activated (de-activated). The activated state may also be referred to as an enabled (enabled) state,
an open (open) state, or the like. Correspondingly, the de-activated state may also be referred to as
a disabled (disabled) state, a closed (closed) state, or the like. The data analysis apparatus adjusts
the management and control status based on the state information included in the configuration
information. For example, to reduce power consumption, the data analysis apparatus is in the de-
activated state by default. After receiving the configuration information, when determining, based
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on the state information in the configuration information, that the data analysis function needs to
be activated, the data analysis apparatus switches the management and control status from the de-
activated state to the activated state.
[00141] It should be understood that the configuration information may include the state
information, or may not include the state information. For example, the data analysis function of
the data analysis apparatus is always in the activated state by default (for example, the data analysis
function configured by default at delivery) and does not need to be de-activated. In this case, the
configuration information may not include the state information. Simply speaking, the first
management apparatus does not need to activate or de-activate the data analysis function of the
data analysis apparatus. The data analysis function is always in the activated state.
[00142] (2) Prediction capability information
[00143] The prediction capability information is used to configure a data prediction and analysis
capability of the data analysis apparatus. The data prediction and analysis capability may be simply
understood as predicting a network status in a future period of time based on current data.
[00144] The first management apparatus may determine the prediction capability information
as required. For example, when the data analysis apparatus needs to have the data prediction and
analysis capability, the prediction capability information is determined. In this case, the prediction
capability information indicates to enable (or open or activate) the data prediction and analysis
capability of the data analysis apparatus, to implement data prediction. When the data analysis
apparatus does not need to have the data prediction and analysis capability, the prediction
capability information is determined. In this case, the prediction capability information indicates
to disable (or stop or de-activate) the data prediction and analysis capability of the data analysis
apparatus, to reduce power consumption of the data analysis apparatus.
[00145] Optionally, the prediction capability information may include at least one of the
following information:

first indication information, indicating to enable or disable the data prediction and
analysis capability of the data analysis apparatus; and

first time information, indicating to perform prediction and analysis on data that is
within a first period of time.
[00146] For example, the first indication information is 1, and indicates to enable the data
prediction and analysis capability of the data analysis apparatus; the first indication information is
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0, and indicates to disable the data prediction and analysis capability of the data analysis apparatus.
Assuming that the first time information is 24 hours, the data analysis apparatus performs
prediction and analysis on data within 24 hours starting from a moment at which the first indication
information is received, and may not perform prediction and analysis on data that is not within 24
hours. Therefore, the first time information may be understood as a maximum period of time for
performing prediction and analysis on data.

[00147] For example, the first management apparatus expects the data analysis apparatus to
predict a network load status within a future period of time. The first management apparatus
determines the configuration information, where the configuration information includes a data
analysis type: network load analysis, and further includes the prediction capability information.
The prediction capability information indicates to enable a prediction and analysis capability of
the data analysis apparatus for network load. In this way, the data analysis apparatus may predict
the network load status within the future period of time. Specifically, there are a plurality of
manners of prediction. For example, the network load within the future period of time is predicted
based on historical network load. Assume that a network peak period (for example, within which
a network throughput is high or a transmission rate is low) within a future period of time starting
from a current moment in history, it is predicted that the network load is high within the future
period of time.

[00148] It should be understood that the configuration information may include the prediction
capability information, or may not include the prediction capability information. For example, by
default, the data prediction and analysis capability of the data analysis apparatus is always in an
enabled state and does not need to be disabled. In other words, the first management apparatus
does not need to control the data prediction and analysis capability of the data analysis apparatus.
Therefore, the configuration information may not include the prediction capability information.
[00149] (3) Scope information

[00150] The scope information indicates a scope of data analysis performed by the data analysis
apparatus.

[00151] The first management apparatus may determine the scope information as required. For
example, when the first management apparatus needs to determine to analyze network data of one
or more network elements, the first management apparatus determines the scope information. In
this case, the scope information includes the network element. For another example, when the first
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management apparatus needs to determine to analyze network data of one or more cells, the first
management apparatus determines the scope information. In this case, the scope information
includes the cell. To be specific, the first management apparatus configures a scope of data on
which the data analysis apparatus performs data analysis. In this way, the data analysis function of
the data analysis apparatus is flexibly managed and controlled, and data analysis accuracy is
improved by configuring the data analysis scope.

[00152] Optionally, the scope information may include at least one of the following:

[00153] 1. Anetwork element list (NeList) indicates the data analysis apparatus to analyze data
of a network element in the network element list. Optionally, the network element list may include
one or more network element identifiers. The network element identifier may be a network element
address, a network element name, or the like. This is not limited in embodiments of this application.
For descriptions of the network element, refer to the foregoing descriptions. Details are not
described herein again.

[00154] 2. A tracking area code list (TacList) indicates the data analysis apparatus to analyze
data of a tracking area code in the tracking area code list. A tracking area code (tracking area code,
TAC) may be used to define a tracking area code to which a cell belongs, and one tracking area
may cover one or more cells.

[00155] 3. Acell list (CellList) indicates the data analysis apparatus to analyze data of a cell in
the cell list. Optionally, the cell list may include one or more cell identifiers. The cell identifier
may be a cell ID, a cell address, or the like. This is not limited in embodiments of this application.
Cells may be various types of base stations (for example, a next generation NodeB (generation
NodeB, gNB) and an evolved NodeB (evolved NodeB, eNB)), and the like.

[00156] 4. Anetwork slice list indicates the data analysis apparatus to analyze data of a network
handover in the network handover list. The network slice is also referred to as a slice, and may be
considered as a communication network that is created to meet a service requirement and that
includes a plurality of network function network elements. The network slice may be shared by a
plurality of services, or may be exclusively used by one service, and is applicable to a plurality of
communication services deployed on a same infrastructure of an operator. The network slice is an
on-demand networking mode. A network operator deploys a plurality of virtual network slices or
end-to-end networks on a unified infrastructure. Each network slice is logically isolated from a
radio access network, a bearer network, to a core network, to adapt to various service applications.
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A network slice includes at least a radio sub-slice, a bearer sub-slice, and a core network sub-slice.
The network slice list herein may be a network slice list S-NSSAIList, a network slice instance
NSIlist, or a network slice subnet instance list NSSIList.

[00157] 5. A geographical area (GeographicalArea) indicates the data analysis apparatus to
analyze data in a scope of the geographical area. Optionally, the geographical area may be
described using longitude and latitude points.

[00158] The foregoing provides several examples of the scope information, and there may be
more scope division manners. This is not limited in embodiments of this application. In conclusion,
the first management apparatus may configure the data analysis apparatus to analyze data in a
specific data scope. In this way, when expecting to analyze data in a specific scope, the first
management apparatus may configure the data analysis apparatus to analyze data in the scope, to
implement an objective of analyzing the data in the specific scope.

[00159] It should be understood that the configuration information may include the scope
information, or may not include the scope information. For example, the data analysis apparatus
may use default scope information, and the default scope information may be preconfigured.
Alternatively, the data analysis apparatus may determine the scope information, that is, the first
management apparatus does not need to configure the scope information. Therefore, the
configuration information may not include the scope information.

[00160] (4) Data source information

[00161] The data source information indicates a data source of data analysis performed by the
data analysis apparatus, that is, indicates a specific device from which the data analysis apparatus
obtains data for analysis.

[00162] The first management apparatus may determine the data source information as required.
For example, if the first management apparatus needs to determine a specific device from which
data is obtained, the first management apparatus sends the data source information to the data
analysis apparatus, where the data source information indicates the data analysis apparatus to
obtain, for analysis, data from a data source indicated by the data source information. In other
words, the first management apparatus may further manage and control the data source for
performing data analysis by the data analysis apparatus and a data type of the obtained data. In this
way, the data analysis apparatus does not need to determine the data source and the data type, and
therefore workload of the data analysis apparatus is low; data obtained from all data sources or all
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types of data does not need to be analyzed, and therefore efficiency is high.

[00163] Optionally, the data source information may include at least one of the following:
[00164] A data source identifier uniquely identifies a data source. For example, the data source
may be a network element or a management function (management function, MnF) unit, where
the management function unit may be a cross domain management function unit, a domain
management function unit, or the like. The data source identifier may be an ID, a distinguish name
(distinguish name, DN), or the like, or may be a data source address, for example, an IP address
or a uniform/universal resource locator (uniform/universal resource locator, URI).

[00165] A data type indicates a data type of obtained data, for example, may indicate a type of
data obtained from a data source, that is, the data type of the obtained data. For example, the data
type may be a specific data name, for example, a performance indicator name (for example, a
quantity of slice users and a quantity of RRC connections). Alternatively, the data type may be a
configuration data name, for example, a cell status or a network slice configuration parameter.
Alternatively, the data type may be a fault data name, for example, a cell fault. Alternatively, the
data type may be a coverage type, a handover type, a capacity type, a mobility type, or the like.
[00166] It should be understood that the configuration information may include the data source
information, or may not include the data source information. For example, the data analysis
apparatus may use a default data source, and the default data source may be preconfigured.
Alternatively, the data analysis apparatus may determine the data source, that is, the first
management apparatus does not need to configure the data source information. Therefore, the
configuration information may not include the data source information.

[00167] (5) Constraint

[00168] The constraint indicates a constraint used when the data analysis apparatus performs
data analysis.

[00169] The first management apparatus may determine the constraint as required. For example,
when data analysis needs to be performed on data of UE, the constraint is determined. In this case,
the constraint indicates that a data granularity at which the data analysis apparatus performs data
analysis is a UE granularity. For another example, when data analysis needs to be performed on
data of a cell, the constraint is determined. In this case, the constraint indicates that a data
granularity at which the data analysis apparatus performs data analysis is a cell granularity. The
analysis granularity is configured to analyze data of different granularities, making data analysis
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more detailed.

[00170] Optionally, the constraint may include at least one of the following:

[00171] 1.Adatagranularity indicates a data granularity for data analysis performed by the data
analysis apparatus. Simply speaking, the data granularity is a specific granularity at which data is
analyzed. The granularity includes but is not limited to the UE granularity, the cell granularity, a
network slice granularity, a 5QI granularity, a service type granularity, and a beam granularity. The
UE granularity refers to analyzing the data of the UE, for example, analyzing uplink transmission
data or downlink transmission data of UE or a UE group. The cell granularity refers to analyzing
the data of the cell, for example, analyzing uplink data or downlink data of a cell or a cell list. The
network slice granularity refers to analyzing data (for example, network delay data) of a network
slice or a network slice group. The 5QI granularity refers to analyzing data (for example, a call
drop rate) of a 5G QoS identifier or a 5G QoS identifier list. The service data granularity refers to
analyzing data of a service or a plurality of services in a service list, for example, analyzing data
(for example, a user-perceived rate) of a V2X internet of vehicle service, and analyzing data (for
example, a quantity of activated users) of an intelligent metering service. The beam granularity
refers to analyzing data (for example, data transmitted on a beam) corresponding to a beam or a
beam set. For example, the data analysis apparatus has transmit/receive beams in a plurality of
directions, and may indicate the data analysis apparatus to analyze data on a transmit/receive beam
in one or more directions.

[00172] 2. A data analysis period indicates a period in which the data analysis apparatus
performs data analysis, that is, how often data analysis is performed, including but not limited to
every minute, every hour, every day, every week, every month, and the like.

[00173] It should be understood that the configuration information may include the constraint,
or may not include the constraint. For example, the data analysis apparatus may use a default
constraint, and the default constraint may be preconfigured. Alternatively, the data analysis
apparatus may determine the constraint, that is, the first management apparatus does not need to
configure the constraint. Therefore, the configuration information may not include the constraint.
[00174] (6) Data analysis type

[00175] The data analysis type indicates an analysis type of data analysis performed by the data
analysis apparatus, and may be understood as a type of data for performing data analysis.

[00176] The first management apparatus may determine the data analysis type as required. For
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example, when the first management apparatus needs to analyze a data analysis type, the
configuration information carries the data analysis type. In other words, the first management
apparatus may manage and control a specific type of data that is to be analyzed by the data analysis
apparatus.

[00177] Optionally, the data analysis type may include at least one of the following:

[00178] 1. Load information (load level information) analysis indicates the data analysis
apparatus to analyze load information to obtain the load information. The load information may
include a load level, and different load levels represent different load strengths. Load may include
a network capacity, a traffic volume, a resource usage amount, and the like.

[00179] 2. Service experience (service experience) analysis indicates the data analysis
apparatus to analyze service experience information. The service experience information may
include whether QoE is met, a proportion of UE that meets the QoE, and the like. Services may be
various 5G services. This is not specifically limited in this application.

[00180] 3. Network performance (network performance) analysis indicates the data analysis
apparatus to analyze network performance. The network performance may include coverage
performance, user rate performance, and the like.

[00181] 4. Congestion (user data congestion) analysis indicates the data analysis apparatus to
analyze a congestion status. Congestion may include information indicating whether congestion
occurs, a congestion level, a period of time within which congestion occurs, and the like.

[00182] 5. Quality of service (quality of service, QoS) analysis indicates the data analysis
apparatus to analyze QoS. QoS may include a transmission bandwidth, a transmission delay, a
packet loss rate of transmitted data, and the like.

[00183] 6. Energy saving (energy saving) analysis indicates the data analysis apparatus to
analyze energy saving information. The energy saving information may include information
indicating whether an energy saving switch needs to be enabled, a time point for enabling the
energy saving switch, an energy efficiency gain, and the like.

[00184] 7. Traffic analysis indicates the data analysis apparatus to analyze traffic information.
The traffic information refers to a traffic volume, a busy hour, an idle hour, and the like. Further,
analysis of the traffic information may alternatively be analysis of traffic steering (traffic steering).
This is not limited in embodiments of this application.

[00185] 8. MIMO analysis indicates the data analysis apparatus to analyze MIMO information.
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The MIMO information may include a MIMO scenario or a weight. Further, analysis of the MIMO
information may alternatively be analysis of massive MIMO information. This is not limited in
embodiments of this application.

[00186] 9. UE trajectory (trajectory) analysis indicates the data analysis apparatus to analyze
UE trajectory information. The UE trajectory information may refer to a movement trajectory of
the UE, for example, a cell handover/re-trajectory.

[00187] It should be noted that nine data analysis types are exemplified above. It may be
understood that in actual application, more or fewer data analysis types may be included. This is
not limited in embodiments of this application. In addition, data analysis of different data analysis
types may be implemented by configuring the data analysis type of the data analysis apparatus.
For example, when service experience is expected to be analyzed, the data analysis apparatus is
configured to analyze service experience data. When network load is expected to be analyzed, the
data analysis apparatus is configured to analyze load data. That is, to implement specific analysis
(for example, network load balancing and a service experience survey), the first management
apparatus may configure the data analysis apparatus to analyze corresponding data. This is
convenient and efficient.

[00188] The configuration information may include N data analysis types, where N is an integer
greater than or equal to 1. For ease of understanding, two cases in which N=1 and N>1 are used
below for description.

[00189] 1.N>1

[00190] That is, the configuration information includes a plurality of data analysis types.
[00191] In Case 1, in addition to the plurality of data analysis types, the configuration
information may further include other information such as the prediction capability information,
the scope information, the data source information, and the constraint. In this case, the other
information in the configuration information is applicable to all the plurality of data analysis types
in the configuration information. For example, in addition to the plurality of data analysis types
(for example, the foregoing nine data analysis types), the configuration information further
includes the state information. The state information indicates to activate or de-activate the data
analysis function of the data analysis apparatus for each of the plurality of data analysis types. For
another example, the configuration information further includes the prediction capability
information, and the prediction capability information indicates to enable or disable the data
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prediction and analysis capability of the data analysis apparatus for each of the plurality of data
analysis types. For another example, the configuration information further includes the scope
information, and the scope information indicates scope information of data analysis that is of each
of the plurality of data analysis types and that is performed by the data analysis apparatus. For
another example, the configuration information may further include the data source information,
and the data source information indicates a data source of data analysis that is of each of the
plurality of data analysis types and that is performed by the data analysis apparatus. For another
example, the configuration information further includes the constraint, and the constraint indicates
a constraint of data analysis that is of each of the plurality of data analysis types and that is
performed by the data analysis apparatus. Alternatively, it may be understood that prediction
capability information, scope information, data source information, or constraints corresponding
to the plurality of data analysis types in the configuration information are the same.

[00192] For example, N=2. That is, the configuration information includes two data analysis
types: a first data analysis type and a second data analysis type. In addition to the two data analysis
types, the configuration information may further include at least one of the state information, the
prediction capability information, the scope information, the data source information, or the
constraint. The information (that is, the state information, the prediction capability information,
the scope information, the data source information, the constraint) is applicable to both the first
data analysis type and the second data analysis type. For example, if the state information indicates
to activate the data analysis function of the data analysis apparatus, the data analysis apparatus
activates a data analysis function for the first data analysis type and a data analysis function for
the second data analysis type (that is, the data analysis functions for both the first data analysis
type and the second data analysis type are activated). For another example, if the scope information
indicates a data scope of data analysis performed by the data analysis apparatus, the data scope is
used when the data analysis apparatus analyzes the first data analysis type, and the data scope is
also used when the data analysis apparatus analyzes the second data classification type. For another
example, if the prediction capability information is used to enable the data prediction and analysis
capability of the data analysis apparatus, the data analysis apparatus enables a data prediction and
analysis capability for analyzing the first data analysis type and a data prediction and analysis
capability for analyzing the second data classification type. For another example, if the data source
information indicates a data source of data analysis performed by the data analysis apparatus, the
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data source is used when the data analysis apparatus analyzes the first data analysis type, and the
data source is also used when the data analysis apparatus analyzes the second data classification
type. For another example, if the constraint indicates a constraint used when the data analysis
apparatus performs data analysis, the constraint is used when the data analysis apparatus analyzes
the first data analysis type, and the constraint is also used when the data analysis apparatus analyzes
the second data classification type. Simply speaking, other information (for example, the
prediction capability information, the scope information, the data source information, and the
constraint) in the configuration information is applicable to each of the plurality of data analysis
types in the configuration information.

[00193] For ease of understanding, Table 1 shows an example of the configuration information.

Table 1: Configuration information

Prediction
] State . Scope Data source )
Data analysis type | ) capability ) ) ] ] Constraint
information _ _ information | information
information

Load information

analysis

Service experience

analysis

Network
performance

analysis

Congestion analysis Network | Data source UE

QoS analysis element list| identifier |granularity

Energy saving

analysis

Traffic steering
analysis
MIMO analysis

UE trajectory

analysis

[00194] Referto Table 1. Other information (for example, the prediction capability information,
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the scope information, the data source information, and the constraint) in the configuration
information is applicable to each data analysis type.

[00195] In Case 2, the configuration information includes a plurality of data analysis types, and
each data analysis type corresponds to separate prediction capability information, separate scope
information, separate data source information, a separate constraint, and the like. Different from
Case 1 in which the configuration information includes the plurality of data analysis types, and all
the data analysis types correspond to same prediction capability information, same scope
information, same data source information, and a same constraint, in Case 2, the configuration
information includes the plurality of data analysis types, but each data analysis type corresponds
to separate prediction capability information, separate scope information, separate data source
information, and a separate constraint.

[00196] For example, N=2. The configuration information includes a first data analysis type
and a second data analysis type. The configuration information may further include first state
information and second state information. The first state information is used to activate or de-
activate a data analysis function of the data analysis apparatus for the first data analysis type, and
the second state information is used to activate or de-activate a data analysis function of the data
analysis apparatus for the second data analysis type. The configuration information may further
include first scope information and second scope information. The first scope information is
applicable to the first data analysis type, that is, the first scope information is used during analysis
of the first data analysis type. The second scope information is applicable to the second data
analysis type, that is, the second scope information is used during analysis of the second data type.
The configuration information may further include first data source information and second data
source information. The first data source information is applicable to the first data analysis type,
that is, the first data source information is used during analysis of the first data analysis type. The
second data source information is applicable to the second data analysis type, that is, the second
data source information is used during analysis of the second data type. The configuration
information may further include first prediction capability information and second prediction
capability information. The first prediction capability information is used to configure a data
prediction and analysis capability used during analysis of the first data analysis type, and the
second prediction capability information is used to configure a data prediction and analysis
capability used during analysis of the second data analysis type. The configuration information
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may further include a first constraint and a second constraint. The first constraint indicates a
constraint used when the data analysis apparatus performs analysis of the first data analysis type,
and the second constraint indicates a constraint used when the data analysis apparatus performs
analysis of the second data analysis type.

[00197] For ease of understanding, Table 2 shows another example of the configuration

information.
Table 2: Configuration information
Prediction
] State . Scope Data source ]
Data analysis type | ) capability ] . _|Constraint
information _ _ information | information
information
Load information
_ 1 0
analysis
Service experience
_ 1 0
analysis
Network performance 0 0
analysis
Congestion analysis 0 0
QoS analysis 0 0
Energy saving
_ 1 1
analysis
Traffic steering
_ 1 1
analysis
MIMO analysis 1 1
UE trajectory analysis 1 1

[00198] That is, in Case 2, the configuration information includes N data analysis types, and
each data analysis type corresponds to separate state information, separate prediction capability
information, separate scope information, separate data source information, a separate constraint,
and the like.

[00199] When N>1, one piece of configuration information can be used to configure a plurality
of data analysis types, and each data analysis type does not need to be separately configured. This

reduces signaling overheads and improves efficiency.
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[00200] 2.N=1

[00201] That is, the configuration information includes one data analysis type.

[00202] In the case in which N>1, the configuration information may include the plurality of
data analysis types. Briefly, one piece of configuration information may be used to configure the
plurality of data analysis types. Different from this, in the case in which N=1, the configuration
information is specific to one data analysis type, that is, if the first management apparatus expects
to configure the data analysis apparatus to perform data analysis of two different data analysis
types, the first management apparatus needs to send two pieces of configuration information to
respectively configure the two data analysis types.

[00203] FIG. 4 is another schematic diagram of configuration information. As shown in FIG. 4,
the configuration information includes a configuration information identifier (configuration
information ID), uniquely identifying configuration information for a specific data analysis type.
For example, the data analysis type includes one of load information analysis, service experience
analysis, network performance analysis, congestion analysis, quality of service analysis, energy
saving analysis, traffic steering analysis, MIMO analysis, and UE trajectory analysis.
Configuration information corresponding to each data analysis type has a unique configuration
information ID. For example, a configuration information 1D corresponding to load information
analysis is an ID 1, a configuration information ID corresponding to service experience analysis is
an ID 2, a configuration information ID corresponding to network performance analysis is an 1D
3, a configuration information ID corresponding to congestion analysis is an ID 4, a configuration
information ID corresponding to quality of service analysis is an ID 5, a configuration information
ID corresponding to energy saving analysis is an ID 6, a configuration information ID
corresponding to traffic steering analysis is an ID 7, a configuration information ID corresponding
to MIMO analysis is an ID 8, and a configuration information ID corresponding to UE trajectory
analysisisan ID 9.

[00204] For example, a first management apparatus determines first configuration information
and second configuration information. The first configuration information includes a first data
analysis type. In addition to the first data analysis type, the first configuration information may
further include at least one of first state information, first preset capability information, first scope
information, first data source information, and a first constraint. The information is applicable to
the first data analysis type. The second configuration information includes a second data analysis
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type. In addition to the second data analysis type, the second configuration information may further
include at least one of second state information, second preset capability information, second scope
information, second data source information, and a second constraint. The information is
applicable to the second data analysis type.

[00205] For ease of understanding, Table 3 and Table 4 respectively show examples of the first

configuration information and the second configuration information.

Table 3: First configuration information

_ _ First prediction _ ) _
First data First state . First scope | First data source |  First
. . . capability . ) . . .
analysis type |information ) ) information information constraint
information
Load
information
analysis

Table 4: Second configuration information

Second prediction
Second data | Second state il Second scope Second data Second
i i i capapility . . . . .
analysis type | information ] ] information |source information | constraint
information
Service
experience
analysis

[00206] It can be learned through comparison between Table 3 and Table 4 that the first
management apparatus implements separate configurations of the two data analysis types based
on the two pieces of configuration information. Similarly, when the first management apparatus
requires the data analysis apparatus to separately perform analysis of N data analysis types, the
first management apparatus needs to configure a data analysis function of the data analysis
apparatus for each data analysis type by using N pieces of configuration information.

[00207] When N=1, configuring the data analysis function of the data analysis apparatus by the
first management apparatus may be specific for each data analysis type (for example, configuring
a status (activated or de-activated), scope information, data source information, and a constraint
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corresponding to each data analysis type). In addition, for each data analysis type, corresponding
scope information, corresponding data source information, a corresponding constraint, and the like
may be used. In other words, data analysis of different data analysis types that is performed in
different manners is more detailed and more accurate.

[00208] S202: The first management apparatus sends the configuration information, and
correspondingly the data analysis apparatus receives the configuration information.

[00209] A manner in which the first management apparatus sends the configuration information
includes Manner A or Manner B.

[00210] Manner A: The first management apparatus may send a first configuration request to
the second management apparatus, where the first configuration request includes the configuration
information, the first configuration request is used to request the second management apparatus to
configure a data analysis function of the data analysis apparatus, the second management apparatus
may be an apparatus for managing the data analysis apparatus, and the first management apparatus
may be an apparatus for managing the second management apparatus. It may be simply understood
that the first management apparatus is an upper-level management apparatus of the second
management apparatus, and the second management apparatus is an upper-level management
apparatus of the data analysis apparatus. In this manner, a management and control interface is
introduced between the first management apparatus and the second management apparatus, so that
the first management apparatus can send the first configuration request to the second management
apparatus, to implement management and control on the data analysis apparatus by using the
second management apparatus. If the architecture shown in FIG. 1 is used as an example, the first
management apparatus may be a service operation unit or a cross domain management function
unit. When the first management apparatus is the service operation unit, the second management
apparatus may be a cross domain management function unit, and the data analysis apparatus may
be a domain management function unit or a network element; or the second management apparatus
IS a cross domain management function unit or a domain management function unit, and the data
analysis apparatus is a network element. When the first management apparatus is the cross domain
management function unit, the second management apparatus may be a domain management
function unit, and the data analysis apparatus may be a network element.

[00211] Manner B: The first management apparatus may directly send the configuration
information to the data analysis apparatus, that is, configures the data analysis apparatus without
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using the second management apparatus. Briefly, the first management apparatus directly manages
and controls the data analysis apparatus. In this manner, a management and control interface may
be introduced between the first management apparatus and the data analysis apparatus, so that the
first management apparatus can directly send the configuration information to the data analysis
apparatus, to implement management and control on the data analysis apparatus. If the architecture
shown in FIG. 1 is used as an example, when the first management apparatus is a service operation
unit, the data analysis apparatus may be a cross domain management function unit, a domain
management function unit, or a network element. Alternatively, when the first management
apparatus is a cross domain management function unit, the data analysis apparatus may be a
domain management function unit or a network element. Alternatively, when the first management
apparatus is a domain management function unit, the data analysis apparatus may be a network
element.

[00212] S203: The data analysis apparatus sends feedback information, where the feedback
information indicates whether the data analysis apparatus successfully receives the configuration
information, and/or indicates whether a configuration of the data analysis function of the data
analysis apparatus is completed.

[00213] Optionally, step S203 may or may not be performed. This is not limited in this
application. Therefore, S203 is represented by dashed lines in the figure. In addition, it should be
understood that if the data analysis apparatus receives the configuration information from the
second management apparatus (that is, in Manner A), the data analysis apparatus sends the
feedback information to the second management apparatus, and the second management apparatus
sends the feedback information to the first management apparatus. If the data analysis apparatus
directly receives the configuration information from the first management apparatus without using
the second management apparatus (that is, in Manner B), the data analysis apparatus sends the
feedback information to the first management apparatus.

[00214] According to the management and control method for a data analysis apparatus
provided in this application, the data analysis function of the data analysis apparatus may be
configured, for example, a data analysis scope, a data analysis type, a data source, and a constraint
are configured. If the management and control solution for a data analysis apparatus is applied to
a network operation and maintenance scenario, a data analysis function of a device (that is, the
data analysis apparatus) in a network architecture may be configured, to help reduce difficulties in
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network operation and maintenance of the network architecture and improve network operation
and maintenance scenario.
[00215] S204: The first management apparatus sends a configuration request to the data
analysis apparatus, where the configuration request is used to request to delete or modify the
configuration information.
[00216] The configuration information may include N data analysis types, and there are two
cases in which N=1 and N>1.
[00217] When N>1, that is, the configuration information may be used to configure a plurality
of data analysis types, the configuration request may indicate the data analysis apparatus to
perform at least one of the following:

deleting the configuration information, for example, deleting all the configuration
information;

deleting or modifying one or more of the N data analysis types in the configuration
information, for example, deleting a specific data analysis type in the configuration information,
or modifying the data analysis type to another data analysis type;

deleting or modifying the scope information in the configuration information, for
example, deleting the scope information in the configuration information, or modifying the scope
information to new scope information;

deleting or modifying the data source information in the configuration information, for
example, deleting the data source information in the configuration information, or modifying the
data source information to new data source information;

deleting or modifying the constraint in the configuration information, for example,
deleting the constraint in the configuration information, or modifying the constraint to a new
constraint;

deleting or modifying the state information in the configuration information, for
example, deleting the state information in the configuration information, or modifying the state
information to new state information (for example, switching from activation to de-activation);
and

deleting or modifying the prediction capability information in the configuration
information, for example, deleting the prediction capability information in the configuration
information, or modifying the prediction capability information to new prediction capability
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information (for example, switching from enabling a prediction capability to disabling the
prediction capability).
[00218] Table 1 is used as an example. The first management apparatus may delete or modify
one or more data analysis types in Table 1, or may delete or modify the scope information in Table
1, or may delete or modify the data source information in Table 1, or may delete or modify the
data source information in Table 1, or may delete or modify the constraint in Table 1, or may delete
or modify the state information in Table 1, or may delete or modify the prediction capability
information in Table 1.
[00219] When N=1, that is, the configuration information is to configure a specific data analysis
type, the configuration request may indicate the data analysis apparatus to perform at least one of
the following:
deleting the configuration information;
deleting or modifying the specific data analysis type in the configuration information;
deleting or modifying the scope information in the configuration information;
deleting or modifying the data source information in the configuration information;
deleting or modifying the constraint in the configuration information;
deleting or modifying the state information in the configuration information; and
deleting or modifying the prediction capability information in the configuration
information.
[00220] S205: The data analysis apparatus may further return a result to the first management
apparatus, where the result indicates whether the data analysis apparatus successfully receives the
configuration request, or indicates whether the configuration information is successfully deleted
or modified.
[00221] Itshould be noted that steps S204 and S205 may or may not be performed, and therefore
are represented by dashed lines in the figure.
[00222] The following describes, by using the system architecture shown in FIG. 1, examples
of the technical solutions provided in embodiments of this application.
[00223] Example 1
[00224] In this example, N>1, that is, one piece of configuration information may be used to
configure data analysis functions of a plurality of data analysis types. For example, the
configuration information includes a data analysis type list, and the list includes a plurality of data

46



10

15

20

25

30

analysis types. In addition, for example, the first management apparatus in FIG. 2 is a cross domain
management function unit in the system architecture shown in FIG. 1, and the data analysis
apparatus in FIG. 2 is a network element in the system architecture shown in FIG. 1.

[00225] Specifically, FIG. 5 is another schematic flowchart of a management and control
method for a data analysis apparatus according to an embodiment of this application. As shown in
FIG. 5, the procedure includes the following steps.

[00226] S501: Across domain management function unit determines configuration information,
where the configuration information is used to configure a data analysis function of a data analysis
apparatus.

[00227] An implementation principle of S501 is the same as an implementation principle of
S201 in the embodiment shown in FIG. 2. Details are not described herein again.

[00228] It may be understood that when the data analysis apparatus in FIG. 2 is a network
element, the configuration information may have the following meanings: For example, the
configuration information includes a plurality of data analysis types (for example, the nine data
analysis types listed above), and further includes state information, indicating to activate or de-
activate a data analysis function of each of the plurality of data analysis types of the network
element. The configuration information further includes prediction capability information,
indicating to enable or disable a data prediction and analysis capability of each of the plurality of
data analysis types of the network element. The configuration information further includes scope
information, indicating scope information of data analysis that is of each of the plurality of data
analysis types and that is performed by the network element. The configuration information may
further include data source information, indicating a data source of data analysis that is of each of
the plurality of data analysis types and that is performed by the network element. The configuration
information further includes a constraint, indicating a constraint of data analysis that is of each of
the plurality of data analysis types and that is performed by the network element.

[00229] After determining the configuration information, the cross domain management
function unit may send the configuration information. For a specific sending manner, refer to
Manner A and Manner B in S202 in FIG. 2. The following uses Manner A as an example for
description. To be specific, the cross domain management function unit configures the data
analysis function for the data analysis apparatus by using a domain management function unit. For
a specific implementation process, refer to steps S502 to S504. It may be understood that steps
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S502 to S504 are detailed steps of S202 in FIG. 2.

[00230] S502: The cross domain management function unit sends a first configuration request
to the domain management function unit, where the first configuration request includes the
configuration information, and the first configuration request is used to request the domain
management function unit to configure the data analysis function of the data analysis apparatus.
[00231] Optionally, the configuration information may be carried in the first configuration
request for sending, or may be sent independently of the first configuration request, or the
configuration information is used to request the domain management function unit to configure
the data analysis function of the data analysis apparatus, that is, the first configuration request does
not need to be sent.

[00232] Optionally, the first configuration request may further include an identifier of the data
analysis apparatus, which uniquely identifies the data analysis apparatus. FIG. 1 is still used as an
example. The domain management function unit is configured to manage one or more network
elements, some or all of the network elements may be used as data analysis apparatuses, and
specific network elements that may be used as the data analysis apparatuses may be configured in
advance (that is, are known by the cross domain management function unit). Therefore, the first
configuration request sent by the cross domain management function unit carries the identifier of
the data analysis apparatus (for example, which may be a network element identifier). The
identifier may indicate which network element in the domain management function unit is
configured as the data analysis apparatus. In this case, the domain management function unit may
configure the data analysis function for the network element.

[00233] S503: The domain management function unit configures an NEDAF object, and
configures the configuration information in the NEDAF object.

[00234] "Configuring" the NEDAF object may refer to creating or modifying the NEDAF
object (which may also be referred to as a management object of the data analysis function, and a
name is not limited in this application). Specifically, if the NEDAF object is not created before
S503, "configuration™ herein may refer to creation. If the NEDAF object is created before S503,
"configuring™ herein may refer to modifying the created NEDAF object. The NEDAF object may
be simply understood as a database (or a table, a data file, or the like) maintained by the domain
management function unit. The database includes the configuration information, and is used to
provide the configuration information for the data analysis apparatus. For example, Table 5 shows
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an example of the NEDAF object maintained by the domain management function unit.

Table 5: NEDAF object

Support qualifier isReadable isWritable
Attribute name (indicating whether the | (indicating whether the | (indicating whether
field is mandatory) field is readable) the field is writable)
DN
State information
(NEDAF state)
Data analysis type

(AnalyticldList)

Scope information
(Scope)

Data source
information

(DataSource)

Prediction capability
information

(PredictionCapability)

Constraint (Constraint)

[00235] The NEDAF object may be read or written, for example, the configuration information
is read from the NEDAF object and sent to the data analysis apparatus, or new configuration
information is written into the NEDAF object. That is, the configuration information in the
NEDAF object may be updated. For example, when the cross domain management function unit
needs to update the configuration information, the cross domain management function unit sends
the updated configuration information to the domain management function unit, and the domain
management function unit updates the configuration information in the NEDAF object.

[00236] S504: The domain management function unit configures the data analysis function of
the data analysis apparatus.

[00237] That the domain management function unit configures the data analysis function of the
data analysis apparatus may be simply understood as that the domain management function unit

sends the configuration information to the data analysis apparatus. For example, the domain
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management function unit may actively send the configuration information to the data analysis
apparatus, or may send the configuration information to the data analysis apparatus when receiving
a query request sent by the data analysis apparatus, where the query request is used to request to
query the configuration information.

[00238] Specifically, the domain management function unit may configure information
included in the configuration information for the data analysis apparatus one by one. For example,
refer to FIG. 5. S504 includes S504a to S504f. In S504a, the domain management function unit
configures a status of the data analysis apparatus, for example, activates or de-activates the data
analysis function of the data analysis apparatus. S504b: The domain management function unit
configures a data analysis type of the data analysis apparatus, for example, N data analysis types.
S504c¢: The domain management function unit configures a data analysis scope of the data analysis
apparatus, for example, performs data analysis in a scope included in a cell list or a network
element list. S504d: The domain management function unit configures a data source of data
analysis performed by the data analysis apparatus, for example, a data source from which data is
obtained for analysis and/or a type of data is obtained for analysis. S504e: The domain
management function unit configures the data prediction and analysis capability of the data
analysis apparatus, for example, enables or disables the data prediction and analysis capability of
the data analysis apparatus. S504f: The domain management function unit configures a constraint
of data analysis performed by the data analysis apparatus, for example, a data analysis period and
a granularity of data to be analyzed. Specifically, there is no specific execution sequence of S504a
to S504f.

[00239] After the domain management function unit configures the data analysis function of
the network element (that is, the data analysis apparatus), the domain management function unit
or the data analysis apparatus may send feedback information to the cross domain management
function unit (that is, the first management apparatus). For a manner in which the data analysis
apparatus sends the feedback information to the first management apparatus, refer to the
descriptions of S203 in FIG. 2. Details are not described herein again. The following uses an
example in which the domain management function unit sends the feedback information to the
cross domain management function unit. Step S505 is specifically included.

[00240] S505: The domain management function unit sends the feedback information to the
cross domain management function unit, where the feedback information indicates whether a
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configuration of the data analysis apparatus is completed.
[00241] Optionally, S505 may or may not be performed. This is not limited in this embodiment
of this application. Therefore, S505 in FIG. 5 is represented by dashed lines.
[00242] After the configuration of the data analysis function of the data analysis apparatus is
completed, the first management apparatus may further delete or modify the data analysis function
configured for the data analysis apparatus. For details, refer to the descriptions of S204 and S205
in FIG. 2. In this example, in FIG. 2, the first management apparatus is the cross domain
management function unit and the data analysis apparatus is the network element. Therefore, the
cross domain management function unit may delete or modify the data analysis configuration
function of the network element in steps S506 to S508. It may be understood that S506 to S508
are detailed steps of S204 and S205 in FIG. 2.
[00243] S506: The cross domain management function unit sends a second configuration
request to the domain management function unit, where the second configuration request indicates
to delete or modify the configuration information.
[00244] Optionally, the second configuration information indicates the data analysis apparatus
to perform at least one of the following:

deleting the configuration information;

deleting or modifying one or more of the N data analysis types in the configuration
information;

deleting or modifying the scope information in the configuration information;

deleting or modifying the data source information in the configuration information;

deleting or modifying the constraint in the configuration information;

deleting or modifying the state information in the configuration information; and

deleting or modifying the prediction capability information in the configuration
information.
[00245] Table 1 is used as an example. The cross domain management function unit may delete
or modify one or more data analysis types in Table 1, or may delete or modify the scope
information in Table 1, or may delete or modify the data source information in Table 1, or may
delete or modify the data source information in Table 1, or may delete or modify the constraint in
Table 1, or may delete or modify the state information in Table 1, or may delete or modify the
prediction capability information in Table 1.
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[00246] S507: The domain management function unit deletes or modifies the configuration of
the data analysis function of the data analysis apparatus.

[00247] For example, the second configuration request is used to request to delete the
configuration information. The domain management function unit deletes the configuration
information in the NEDAF object based on the second configuration request, or deletes the
NEDAF object, and indicates the data analysis apparatus to delete the configuration of the data
analysis function. Alternatively, for example, the second configuration request includes indication
information indicating to modify the scope information and new scope information. The domain
management function unit modifies the scope information in the NEDAF object (shown in Table
5), that is, replaces the scope information with the new scope information, then configures the new
scope information for the data analysis apparatus, and may further indicate the data analysis
apparatus to delete the original scope information.

[00248] S508: The domain management function unit returns a result to the cross domain
management function unit, where the result indicates whether deletion or modification of the data
analysis function of the data analysis apparatus is completed.

[00249] Example 2

[00250] In this example, a case in which N>1 is still used as an example. Different from
Example 1 in which the first management apparatus is a cross domain management function unit,
the data analysis apparatus is a network element, and the first management apparatus configures a
data analysis function for the data analysis apparatus by using the second management apparatus
(that is, a domain management function unit), in this example, the first management apparatus
(that is, a cross domain management function unit) may directly configure a data analysis function
for the data analysis apparatus (that is, a network element) without using the second management
apparatus (that is, a domain management function unit). Specifically, FIG. 6 is another schematic
flowchart of a management and control method for a data analysis apparatus according to an
embodiment of this application. As shown in FIG. 6, the method includes the following steps.
[00251] S601: Across domain management function unit determines configuration information,
where the configuration information is used to configure a data analysis function of a data analysis
apparatus.

[00252] An implementation principle of S601 is the same as an implementation principle of
S201 in FIG. 2. Details are not described herein again.
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[00253] After determining the configuration information, the cross domain management
function unit may send the configuration information. For a specific sending manner, refer to
Manner A and Manner B in S202 in FIG. 2. The following uses Manner B as an example for
description. To be specific, the cross domain management function unit sends the configuration
information to the data analysis apparatus (without using a domain management function unit).
Details are implemented by using S602. It may be understood that S602 is another detailed step of
S202 in FIG. 2.

[00254] S602: The cross domain management function unit sends a first configuration request
to the data analysis apparatus, where the first configuration request is used to request to configure
the data analysis function of the data analysis apparatus, and the first configuration request includes
the configuration information.

[00255] Optionally, the configuration information may be carried in the first configuration
request for sending, or may be sent independently of the first configuration request, or the
configuration information is used to request the domain management function unit to configure
the data analysis function of the data analysis apparatus, that is, the first configuration request does
not need to be sent.

[00256] S603: The data analysis apparatus configures the configuration information in an
NEDAF object.

[00257]  Animplementation principle of S603 is similar to an implementation principle of S503
in FIG. 5. Details are not described herein again.

[00258] S604: The data analysis apparatus sends feedback information to the cross domain
management function unit.

[00259] For a manner in which the data analysis apparatus sends the feedback information to
the cross domain management function unit, refer to the descriptions of S203 in FIG. 2. Details
are not described herein again. Optionally, S604 may or may not be performed. This is not limited
in this application. Therefore, S604 is represented by dashed lines in the figure.

[00260] S605: The cross domain management function unit sends a second configuration
request to the data analysis apparatus, where the second configuration request is used to request
deletion or modification of the configuration information.

[00261] S606: The data analysis apparatus returns a result to the cross domain management
function unit, where the result indicates whether deletion or modification of the configuration
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information is completed.

[00262] Implementation principles of S605 and S606 are similar to implementation principles
of S204 and S205 in FIG. 2. Details are not described herein again.

[00263] Example 3

[00264] In Example 1 and Example 2, N>1. In this example, N=1, that is, the configuration
information includes one specific data analysis type. In this case, other information (for example,
at least one of prediction capability information, scope information, data source information, and
constraint) in the configuration information is only applicable to the specific data analysis type.
The specific data analysis type may be one of load information analysis, service experience
analysis, network performance analysis, congestion analysis, quality of service analysis, energy
saving analysis, traffic steering analysis, MIMO analysis, and UE trajectory analysis.

[00265] FIG. 7 is another schematic flowchart of a management and control method for a data
analysis apparatus according to an embodiment of this application. As shown in FIG. 7, the
procedure includes the following steps.

[00266] S701: Across domain management function unit determines configuration information,
where the configuration information is used to configure a data analysis function of a data analysis
apparatus for a specific data analysis type.

[00267] The specific data analysis type may be one of load information analysis, service
experience analysis, network performance analysis, congestion analysis, quality of service analysis,
energy saving analysis, traffic steering analysis, MIMO analysis, and UE trajectory analysis.
Specifically, for a process in which the cross domain management function unit determines the
configuration information, refer to the case in which N=1 in the embodiment shown in FIG. 2.
Details are not described herein again.

[00268] After determining the configuration information, the cross domain management
function unit may send the configuration information. For a specific sending manner, refer to
Manner A and Manner B in S202 in FIG. 2. The following uses Manner A as an example for
description. To be specific, the cross domain management function unit configures the data
analysis function for the data analysis apparatus by using a domain management function unit.
Details are implemented by using S702 to S704. It may be understood that steps S702 to S704 are
other detailed steps of S202 in FIG. 2.

[00269] S702: The cross domain management function unit sends a first configuration request
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to the domain management function unit, where the first configuration request includes the
configuration information, and the first configuration request is used to request the domain
management function unit to configure the data analysis function of the data analysis apparatus.
[00270] Optionally, the first configuration request may further include an identifier of the data
analysis apparatus, which uniquely indicates the data analysis apparatus.

[00271] S703: The domain management function unit configures an NEDAF object, and
configures the configuration information in the NEDAF object.

[00272] "Configuring" the NEDAF object may refer to creating or modifying the NEDAF
object. This may be simply understood as that the domain management function unit maintains a
database (or a table, a data file, or the like). The database includes the configuration information,
and is used to provide the configuration information for the data analysis apparatus. For example,
Table 6 shows an example of the NEDAF object maintained by the domain management function

unit.

Table 6: NEDAF object

Support qualifier isReadable isWritable

) (indicating whether | (indicating whether | (indicating whether
Attribute name

the field is the field is the field is
mandatory) readable) writable)
Id
State information (State)
Data analysis type
(AnalyticType)

Scope information (Scope)

Data source information

(DataSource)

Prediction capability
information

(PredictionCapability)

Constraint (Constraint)

[00273] The NEDAF object may be read or written, for example, the configuration information
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is read from the NEDAF object and sent to the data analysis apparatus, or the configuration
information is written into the NEDAF object.

[00274] S704: The domain management function unit configures the data analysis function of
the data analysis apparatus for the specific data analysis type.

[00275] For example, the domain management function unit may actively send the
configuration information to the data analysis apparatus, or may send the configuration
information to the data analysis apparatus when receiving a query request sent by the data analysis
apparatus, where the query request is used to request to query the configuration information.
[00276] Specifically, the domain management function unit may configure information
included in the configuration information one by one for the data analysis apparatus. For example,
refer to FIG. 7. S704 includes S704a to S704f. In S704a, the domain management function unit
configures a status of the data analysis apparatus for the specific data analysis type, for example,
activates or de-activates the data analysis function of the data analysis apparatus for the specific
data analysis type. S704b: The domain management function unit configures a data analysis type
of the data analysis apparatus, where the data analysis type indicates the specific data analysis type.
S704c: The domain management function unit configures a data analysis scope of the data analysis
apparatus, where the data analysis scope indicates a data scope of analysis of the specific data
analysis type. S704d: The domain management function unit configures a data source of data
analysis performed by the data analysis apparatus, where the data source indicates a data source
of analysis of the specific data analysis type. S704e: The domain management function unit
configures a data prediction and analysis capability of the data analysis apparatus, where the data
prediction and analysis capability indicates to enable or disable a data prediction capability for the
specific data analysis type. S704f: The domain management function unit configures a constraint
of data analysis performed by the data analysis apparatus, where the constraint indicates a
constraint of analysis of the specific data analysis type.

[00277] S705: The domain management function unit sends feedback information to the cross
domain management function unit, where the feedback information indicates whether a
configuration of the data analysis apparatus is completed.

[00278] Optionally, S705 may or may not be performed. This is not limited in this embodiment
of this application. Therefore, S705 is represented by dashed lines in the figure.

[00279] After the data analysis apparatus completes the configuration of the data analysis
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function for the specific data analysis type, the first management apparatus may further delete or
modify the data analysis function of the data analysis apparatus for the specific data analysis type.
For details, refer to the descriptions of S204 and S205 in FIG. 2. In this example, in FIG. 2, the
first management apparatus is a cross domain management function unit and the data analysis
apparatus is a domain management function unit. Therefore, the cross domain management
function unit may implement deletion or modification of a data analysis function of a network
element for a specific data analysis type in S706 to S708. It may be understood that S706 to S708
are other detailed steps of S204 and S205 in FIG. 2.
[00280] S706: The cross domain management function unit sends a second configuration
request to the domain management function unit, where the second configuration request indicates
to delete or modify the data analysis function of the data analysis apparatus for the specific data
analysis type.
[00281] It may be understood that, before S706, the method may further include a step: The
cross domain management function unit determines that the data analysis function of the data
analysis apparatus for the specific data analysis type needs to be deleted or modified. This step is
not shown in FIG. 7.
[00282] Optionally, the second configuration information indicates the data analysis apparatus
to perform at least one of the following:

deleting the configuration information;

deleting or modifying the specific data analysis type in the configuration information;

deleting or modifying the scope information in the configuration information;

deleting or modifying the data source information in the configuration information;

deleting or modifying the constraint in the configuration information;

deleting or modifying the state information in the configuration information; and

deleting or modifying the prediction capability information in the configuration
information.
[00283] S707: The domain management function unit deletes or modifies the data analysis
function of the data analysis apparatus for the specific data analysis type.
[00284] For example, if the second configuration request is used to request to delete the
configuration information, the domain management function unit deletes the configuration
information in the NEDAF object, or deletes the NEDAF object, and indicates the data analysis
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apparatus to cancel the data analysis function for the specific data analysis type. Alternatively, if
the second configuration request includes indication information indicating to modify the scope
information and new scope information, the domain management function unit replaces the scope
information in the NEDAF object (shown in Table 6) with the new scope information, then
configures the new scope information for the data analysis apparatus, and may further indicate the
data analysis apparatus to delete the original scope information. In this case, the data analysis
apparatus uses the updated scope information during analysis of the specific data analysis type.
[00285] S708: The domain management function unit returns a result to the cross domain
management function unit, where the result indicates whether deletion or modification of the data
analysis function of the data analysis apparatus for the specific data analysis type succeeds.
[00286] Example 4

[00287] Inthis example, a case in which N=1 is still used as an example. In Example 3, the first
management apparatus is a cross domain management function unit, the data analysis apparatus is
a network element, and the first management apparatus configures a data analysis function for a
specific data analysis type for the data analysis apparatus by using the second management
apparatus (that is, a domain management function unit). Different from Example 3, in this example,
the first management apparatus (that is, a cross domain management function unit) may directly
configure a data analysis function for a specific data analysis type for the data analysis apparatus
(that is, a network element), without using the second management apparatus (that is, a domain
management function unit). Specifically, FIG. 8 is another schematic flowchart of a management
and control method for a data analysis apparatus according to an embodiment of this application.
As shown in FIG. 8, the method includes the following steps.

[00288] S801: Across domain management function unit determines configuration information,
where the configuration information is used to configure a data analysis function of a data analysis
apparatus for a specific data analysis type.

[00289] An implementation principle of S801 is the same as an implementation principle of
S701. Details are not described herein again.

[00290] After determining the configuration information, the cross domain management
function unit may send the configuration information. For a specific sending manner, refer to
Manner A and Manner B in S202 in FIG. 2. The following uses Manner B as an example for
description. To be specific, the cross domain management function unit sends the configuration
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information to the data analysis apparatus (without using a domain management function unit).
Details are implemented by using step S802. It may be understood that step S802 is another
detailed step of S202 in FIG. 2.

[00291] S802: The cross domain management function unit sends a first configuration request
to the data analysis apparatus, where the first configuration request is used to request to configure
the data analysis function of the data analysis apparatus, and the first configuration request includes
the configuration information.

[00292] Optionally, the configuration information may be carried in the first configuration
request for sending, or may be sent independently of the first configuration request, or the
configuration information is used to request the domain management function unit to configure
the data analysis function of the data analysis apparatus, that is, the first configuration request does
not need to be sent.

[00293] S803: The data analysis apparatus configures the configuration information in an
NEDAF object.

[00294]  Animplementation principle of S803 is similar to an implementation principle of S503
in FIG. 5. Details are not described herein again.

[00295] S804: The data analysis apparatus sends feedback information to the cross domain
management function unit.

[00296] For a manner in which the data analysis apparatus sends the feedback information to
the cross domain management function unit, refer to the descriptions of S203 in FIG. 2. Details
are not described herein again. Optionally, S804 may or may not be performed. This is not limited
in this application. Therefore, S804 is represented by dashed lines in FIG. 8.

[00297] S805: The cross domain management function unit sends a second configuration
request to the data analysis apparatus, where the second configuration request is used to request
deletion or modification of the configuration information.

[00298] S806: The data analysis apparatus returns a result to the cross domain management
function unit, where the result indicates whether deletion or modification of the configuration
information is completed.

[00299] Implementation principles of S805 and S806 are similar to implementation principles
of S204 and S205 in FIG. 2. Details are not described herein again.

[00300] The following describes, with reference to the accompanying drawings, apparatuses
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used to implement the foregoing methods in embodiments of this application. Therefore, all the
foregoing content may be used in the following embodiments, and repeated content is not
described again.

[00301] FIG. 9isastructural block diagram of a communication apparatus 900 according to an
embodiment of this application. For example, the communication apparatus 900 is, for example,
the first management apparatus, the second management apparatus, or the data analysis apparatus.
The communication apparatus 900 includes a processing unit 910 and a communication unit 920.
[00302] Inanexample, the communication apparatus 900 is the first management apparatus, or
an apparatus that can support the first management apparatus in implementing functions required
by the method, for example, a chip system. For example, the first management apparatus is a
service operation unit, a cross domain management function unit, or a domain management
function unit.

[00303] The processing unit 910 may be configured to: perform all operations performed by the
first management apparatus except the receiving and sending operations in the embodiments
shown in FIG. 5 to FIG. 8, and/or support another process of the technology described in this
specification. The communication unit 920 may be configured to: perform all the receiving and
sending operations performed by the first management apparatus in the embodiments shown in
FIG. 5 to FIG. 8, and/or support another process of the technology described in this specification.
[00304] The communication unit 920 may be a functional module, and the functional module
can complete both the sending operation and the receiving operation. For example, the
communication unit 920 is a module included in the communication apparatus 900. In this case,
the communication unit 920 may be configured to perform all the sending operations and receiving
operations performed by the first management apparatus in the embodiments shown in FIG. 5 to
FIG. 8. For example, when the sending operation is performed, it may be considered that the
communication unit 920 is a sending module, and when the receiving operation is performed, it
may be considered that the communication unit 920 is a receiving module. Alternatively, the
communication unit 920 may be a collective term of two functional modules. The two functional
modules are respectively a sending module and a receiving module. The sending module is
configured to complete the sending operation. For example, the communication unit 920 is a
module included in the communication apparatus. In this case, the sending module may be
configured to perform all the sending operations performed by the first management apparatus in
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the embodiments shown in FIG. 5 to FIG. 8. The receiving module is configured to complete the
receiving operation. For example, the communication unit 920 is a module included in the first
management apparatus. In this case, the receiving module may be configured to perform all the
receiving operations performed by the first management apparatus in the embodiments shown in
FIG.5to FIG. 8.

[00305] For example, the processing unit 910 is configured to determine configuration
information of a data analysis apparatus, where the configuration information is used to configure
a data analysis function of the data analysis apparatus, and the configuration information includes
at least one of the following: state information, used to activate or de-activate the data analysis
function of the data analysis apparatus; and prediction capability information, used to configure a
data prediction and analysis capability of the data analysis apparatus. The communication unit 920
is configured to send the configuration information.

[00306] Inan example, the communication apparatus 900 is the data analysis apparatus, or an
apparatus that can support the data analysis apparatus in implementing functions required by the
method, for example, a chip system. The processing unit 910 may be configured to: perform all
operations performed by the data analysis apparatus except the receiving and sending operations
in the embodiments shown in FIG. 5 to FIG. 8, and/or support another process of the technology
described in this specification. The communication unit 920 may be configured to: perform all the
receiving and sending operations performed by the data analysis apparatus in the embodiments
shown in FIG. 5 to FIG. 8, and/or support another process of the technology described in this
specification.

[00307] The communication unit 920 may be a functional module, and the functional module
can complete both the sending operation and the receiving operation. For example, the
communication unit 920 is a module included in the data analysis apparatus. In this case, the
communication unit 920 may be configured to perform all the sending operations and receiving
operations performed by the data analysis apparatus in the embodiments shown in FIG. 5 to FIG.
8. For example, when the sending operation is performed, it may be considered that the
communication unit 920 is a sending module, and when the receiving operation is performed, it
may be considered that the communication unit 920 is a receiving module. Alternatively, the
communication unit 920 may be a collective term of two functional modules. The two functional
modules are respectively a sending module and a receiving module. The sending module is
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configured to complete the sending operation. For example, the communication unit 920 is a
module included in the data analysis apparatus. In this case, the sending module may be configured
to perform all the sending operations performed by the data analysis apparatus in the embodiments
shown in FIG. 5to FIG. 8. The receiving module is configured to complete the receiving operation.
For example, the communication unit 920 is a module included in the data analysis apparatus. In
this case, the receiving module may be configured to perform all the receiving operations
performed by the data analysis apparatus in the embodiments shown in FIG. 5 to FIG. 8.

[00308] For example, the communication unit 920 is configured to receive configuration
information, where the configuration information is used to configure a data analysis function of
the data analysis apparatus, and the configuration information includes at least one of the following:
state information, used to activate or de-activate the data analysis function of the data analysis
apparatus; and prediction capability information, used to configure a data prediction and analysis
capability of the data analysis apparatus. The processing unit 910 is configured to perform data
analysis based on the configuration information.

[00309] Inan example, the communication apparatus 900 is the second management apparatus,
or an apparatus that can support the second management apparatus in implementing functions
required by the method, for example, a chip system. The processing unit 910 may be configured
to: perform all operations performed by the second management apparatus except the receiving
and sending operations in the embodiments shown in FIG. 5 to FIG. 8, and/or support another
process of the technology described in this specification. The communication unit 920 may be
configured to: perform all the receiving and sending operations performed by the second
management apparatus in the embodiments shown in FIG. 5 to FIG. 8, and/or support another
process of the technology described in this specification.

[00310] The communication unit 920 may be a functional module, and the functional module
can complete both the sending operation and the receiving operation. For example, the
communication unit 920 is a module included in the second management apparatus. In this case,
the communication unit 920 may be configured to perform all the sending operations and receiving
operations performed by the second management apparatus in the embodiments shown in FIG. 5
to FIG. 8. For example, when the sending operation is performed, it may be considered that the
communication unit 920 is a sending module, and when the receiving operation is performed, it
may be considered that the communication unit 920 is a receiving module. Alternatively, the
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communication unit 920 may be a collective term of two functional modules. The two functional
modules are respectively a sending module and a receiving module. The sending module is
configured to complete the sending operation. For example, the communication unit 920 is a
module included in the second management apparatus. In this case, the sending module may be
configured to perform all the sending operations performed by the second management apparatus
in the embodiments shown in FIG. 5 to FIG. 8. The receiving module is configured to complete
the receiving operation. For example, the communication unit 920 is a module included in the
second management apparatus. In this case, the receiving module may be configured to perform
all the receiving operations performed by the second management apparatus in the embodiments
shown in FIG. 5to FIG. 8.

[00311] Forexample, the communication unit 920 is configured to receive a first configuration
request sent by a first management apparatus, where the first management apparatus is configured
to manage the second management apparatus, the first configuration request includes configuration
information, the configuration information is used to configure a data analysis function of a data
analysis apparatus, the data analysis apparatus is an apparatus managed by the second management
apparatus, and the configuration information includes at least one of the following: state
information, used to activate or de-activate the data analysis function of the data analysis apparatus;
and prediction capability information, used to configure a data prediction and analysis capability
of the data analysis apparatus. The communication unit 920 is further configured to send the
configuration information to the data analysis apparatus.

[00312] Division into the units in embodiments of this application is an example and is merely
logical function division, and may be other division in an actual implementation. In addition,
functional units in embodiments of this application may be integrated into one processor, and each
of the units may exist alone physically, or two or more units may be integrated into one module.
The integrated unit may be implemented in a form of hardware, or may be implemented in a form
of a software functional unit.

[00313] One or more units may exist in FIG. 9, and may be implemented by software, hardware,
firmware, or a combination thereof. The software or the firmware includes but is not limited to
computer program instructions or code, and may be executed by a hardware processor. The
hardware includes but is not limited to various integrated circuits, for example, a central processing
unit (CPU), a digital signal processor (DSP), a field programmable gate array (FPGA), or an
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application-specific integrated circuit (ASIC).

[00314] FIG. 10 is a schematic diagram of hardware of a communication apparatus 1000
according to an embodiment of this application. The communication apparatus 1000 includes at
least one processor 1001, and further includes at least one memory 1002, configured to store
program instructions and/or data. The memory 1002 is coupled to the processor 1001. The coupling
in this embodiment of this application may be indirect coupling or a communication connection
between apparatuses, units, or modules in an electrical form, a mechanical form, or another form,
and is used for information exchange between the apparatuses, the units, or the modules. The
processor 1001 may cooperate with the memory 1002, the processor 1001 may execute the
program instructions stored in the memory 1002, and at least one of the at least one memory 1002
may be included in the processor 1001.

[00315] The communication apparatus 1000 may further include a communication interface
1003, configured to communicate with another device through a transmission medium, so that the
communication apparatus 1000 can communicate with the another device. In this embodiment of
this application, the communication interface may be a transceiver, a circuit, a bus, a module, or a
communication interface of another type. In this embodiment of this application, when the
communication interface is a transceiver, the transceiver may include an independent receiver and
an independent transmitter. Alternatively, a transceiver with a transceiver function, an interface
circuit, or the like may be integrated.

[00316] It should be understood that a connection medium between the processor 1001, the
memory 1002, and the communication interface 1003 is not limited in this embodiment of this
application. In this embodiment of this application, the memory 1002, the processor 1001, and the
communication interface 1003 are connected through a communication bus 1004 in FIG. 10. The
bus is represented by a thick line in FIG. 10. A manner of a connection between other components
is merely an example for description, and is not limited. The bus may include an address bus, a
data bus, a control bus, and the like. For ease of representation, only one thick line is used in FIG.
10 for representation, but this does not mean that there is only one bus, only one type of bus, or
the like.

[00317] In an example, the communication apparatus 1000 is configured to implement steps
performed by the first management apparatus in the foregoing procedures shown in FIG. 5 to FIG.
8. The communication apparatus 1000 may be the first management apparatus, or a chip or a circuit

64



10

15

20

25

30

in the first management apparatus. The communication interface 1003 is configured to perform
the receiving and sending operations of the first management apparatus in the foregoing
embodiments. The processor 1001 is configured to perform processing-related operations of the
first management apparatus in the foregoing method embodiments.

[00318] For example, the processor 1001 is configured to determine configuration information
of a data analysis apparatus, where the configuration information is used to configure a data
analysis function of the data analysis apparatus, and the configuration information includes at least
one of the following: state information, used to activate or de-activate the data analysis function
of the data analysis apparatus; and prediction capability information, used to configure a data
prediction and analysis capability of the data analysis apparatus. The communication interface
1003 is configured to send the configuration information.

[00319] In an example, the communication apparatus 1000 is configured to implement steps
performed by the data analysis apparatus in the foregoing procedures shown in FIG. 5 to FIG. 8.
The communication apparatus 1000 may be the data analysis apparatus, or a chip or a circuit in
the data analysis apparatus. The communication interface 1003 is configured to perform receiving
and sending-related operations on the side of the data analysis apparatus in the foregoing
embodiments. The processor 1001 is configured to perform processing-related operations on the
side of the data analysis apparatus in the foregoing method embodiments.

[00320] For example, the communication interface 1003 is configured to receive configuration
information, where the configuration information is used to configure a data analysis function of
the data analysis apparatus, and the configuration information includes at least one of the following:
state information, used to activate or de-activate the data analysis function of the data analysis
apparatus; and prediction capability information, used to configure a data prediction and analysis
capability of the data analysis apparatus. The processor 1001 is configured to perform data analysis
based on the configuration information.

[00321] In an example, the communication apparatus 1000 is configured to implement steps
performed by the second management apparatus in the foregoing procedures shown in FIG. 5 to
FIG. 8. The communication apparatus 1000 may be the second management apparatus, or a chip
or a circuit in the second management apparatus. The communication interface 1003 is configured
to perform the receiving and sending-related operations on the side of the second management
apparatus in the foregoing embodiments. The processor 1001 is configured to perform processing-

65



10

15

20

25

30

related operations on the side of the second management apparatus in the foregoing method
embodiments.

[00322] For example, the communication interface 1003 is configured to receive a first
configuration request sent by a first management apparatus, where the first management apparatus
is configured to manage the second management apparatus, the first configuration request includes
configuration information, the configuration information is used to configure a data analysis
function of a data analysis apparatus, the data analysis apparatus is an apparatus managed by the
second management apparatus, and the configuration information includes at least one of the
following: state information, used to activate or de-activate the data analysis function of the data
analysis apparatus; and prediction capability information, used to configure a data prediction and
analysis capability of the data analysis apparatus. The communication interface 1003 is further
configured to send the configuration information to the data analysis apparatus.

[00323] Inembodiments of this application, the processor may be a general-purpose processor,
a digital signal processor, an application-specific integrated circuit, a field programmable gate
array or another programmable logic device, a discrete gate or transistor logic device, or a discrete
hardware component, and may implement or execute the methods, steps, and logical block
diagrams disclosed in embodiments of this application. The general-purpose processor may be a
microprocessor, any conventional processor, or the like. The steps of the methods disclosed with
reference to embodiments of this application may be directly performed by a hardware processor,
or may be performed by using a combination of hardware in the processor and a software module.
[00324] Inembodiments of this application, the memory may be a nonvolatile memory, such as
a hard disk drive (hard disk drive, HDD) or a solid-state drive (solid-state drive, SSD), or may be
a volatile memory (volatile memory), such as a random access memory (random access memory,
RAM). The memory is any other medium that can be used to carry or store expected program code
in a form of instructions or a data structure and that is accessible by a computer, but is not limited
thereto. The memory in embodiments of this application may alternatively be a circuit or any other
apparatus that can implement a storage function, and is configured to store program instructions
and/or data.

[00325] All or some of the methods provided in embodiments of this application may be
implemented by using software, hardware, firmware, or any combination thereof. When software
is used to implement the foregoing embodiments, all or some of the foregoing embodiments may
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be implemented in a form of a computer program product. The computer program product includes
one or more computer instructions. When the computer program instructions are loaded and
executed on a computer, the procedures or functions according to embodiments of this application
are all or partially generated. The computer may be a general-purpose computer, a dedicated
computer, a computer network, a network device, user equipment, or another programmable
apparatus. The computer instructions may be stored in a computer-readable storage medium or
may be transmitted from a computer-readable storage medium to another computer-readable
storage medium. For example, the computer instructions may be transmitted from a website,
computer, server, or data center to another website, computer, server, or data center in a wired (for
example, a coaxial cable, an optical fiber, or a digital subscriber line (digital subscriber line, DSL
for short)) or wireless (for example, infrared, radio, or microwave) manner. The computer-readable
storage medium may be any usable medium accessible by the computer, or a data storage device,
such as a server or a data center, integrating one or more usable media. The usable medium may
be a magnetic medium (for example, a floppy disk, a hard disk, or a magnetic tape), an optical
medium (for example, a digital video disc (digital video disc, DVD for short)), a semiconductor
medium (for example, an SSD), or the like.

[00326] Itis clear that, a person skilled in the art can make various modifications and variations
to this application without departing from the scope of this application. In this way, this application
is intended to cover these modifications and variations of this application provided that they fall
within the scope of the claims of this application and their equivalent technologies.

[00327] In embodiments of this application, "at least one™ means one or more, and "a plurality
of" means two or more. The term "and/or" describes an association relationship between associated
objects, and represents that three relationships may exist. For example, A and/or B may represent
the following cases: Only A exists, both A and B exist, and only B exists, where A and B may be
singular or plural. The character "/" usually indicates an "or" relationship between the associated
objects. At least one of the following items (pieces) or a similar expression thereof refers to any
combination of these items, including any combination of singular items (pieces) or plural items
(pieces). For example, at least one of a, b, or c may represent a, b, ¢, aand b, aand c, b and c, or
a, b, and ¢, where a, b, and ¢ may be one or more.

[00328] A person skilled in the art should understand that embodiments of this application may
be provided as a method, a system, or a computer program product. Therefore, this application
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may use a form of hardware only embodiments, software only embodiments, or embodiments with
a combination of software and hardware. In addition, this application may use a form of a computer
program product that is implemented on one or more computer-usable storage media (including
but not limited to a disk memory, a CD-ROM, an optical memory, and the like) that include
computer usable program code.

[00329] This application is described with reference to the flowcharts and/or block diagrams of
the method, the device (system), and the computer program product according to this application.
It should be understood that computer program instructions may be used to implement each
procedure and/or each block in the flowcharts and/or the block diagrams and a combination of a
procedure and/or a block in the flowcharts and/or the block diagrams. These computer program
instructions may be provided for a general-purpose computer, a dedicated computer, an embedded
processor, or a processor of another programmable data processing device to generate a machine,
so that the instructions executed by a computer or a processor of another programmable data
processing device generate an apparatus for implementing a specified function in one or more
procedures in the flowcharts and/or in one or more blocks in the block diagrams.

[00330] The computer program instructions may alternatively be stored in a computer-readable
memory that can guide a computer or another programmable data processing device to work in a
specific manner, so that the instructions stored in the computer-readable memory generate an
artifact that includes an instruction apparatus. The instruction apparatus implements a specified
function in one or more procedures in the flowcharts and/or in one or more blocks in the block
diagrams.

[00331] These computer program instructions may be loaded onto a computer or another
programmable data processing device, so that a series of operation steps are performed on the
computer or another programmable device, thereby generating computer-implemented processing.
Therefore, the instructions executed on the computer or another programmable device provide
steps for implementing a specific function in one or more procedures in the flowcharts and/or in
one or more blocks in the block diagrams.

[00332] In the several embodiments provided in this application, it should be understood that
the disclosed apparatus and method may be implemented in other manners without departing from
the scope of this application. For example, the described embodiment is merely an example. For
example, division into the modules or the units is merely logical function division and may be
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other division in an actual implementation. For example, a plurality of units or components may
be combined or integrated into another system, or some features may be ignored or not performed.
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, and may be located in one position, or may be distributed
on a plurality of network units. Some or all of the modules may be selected based on actual
requirements to achieve the objectives of the solutions of embodiments. A person of ordinary skill
in the art may understand and implement embodiments of the present invention without creative
efforts.

[00333] In addition, the described apparatus and method and schematic diagrams of different
embodiments may be combined or integrated with other systems, modules, technologies, or
methods without departing from the scope of the application. In addition, the displayed or
discussed mutual couplings or direct couplings or communication connection may be implemented
through some interfaces. The indirect couplings or communication connections between the
apparatuses or units may be implemented in electronic, mechanic, or other forms.

[00334] The foregoing descriptions are merely specific implementations of this application, but
are not intended to limit the protection scope of this application. Any variation 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 claims.
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CLAIMS

What is claimed is:

1. A management and control method for a data analysis apparatus, applied to a first
management apparatus, and comprising:

determining configuration information of a data analysis apparatus, wherein the configuration
information is used to configure a data analysis function of the data analysis apparatus, and the
configuration information comprises at least one of the following:

state information, used to activate or de-activate the data analysis function of the data analysis
apparatus; and

prediction capability information, used to configure a data prediction and analysis capability
of the data analysis apparatus; and

sending the configuration information.

2. The method according to claim 1, wherein the configuration information further comprises
at least one of the following:

scope information, indicating a scope of data analysis performed by the data analysis
apparatus;

data source information, indicating a data source of data analysis performed by the data
analysis apparatus; and

a constraint, indicating a constraint of data analysis performed by the data analysis apparatus.

3. The method according to claim 1 or 2, wherein the configuration information further
comprises:

N data analysis types, wherein the data analysis type indicates an analysis type of data
analysis performed by the data analysis apparatus, and N is an integer greater than or equal to 1.

4. The method according to claim 3, wherein the N data analysis types comprise at least one
of the following:

load data analysis, service experience data analysis, network performance data analysis,
congestion data analysis, QoS data analysis, energy saving data analysis, traffic steering data
analysis, MIMO data analysis, and UE trajectory data analysis.

5. The method according to claim 3 or 4, wherein

the state information is used to activate or de-activate a data analysis function for each of the

70



10

15

20

25

30

N data analysis types;

the prediction capability information is used to configure a data prediction and analysis
capability for each of the N data analysis types;

the scope information indicates a scope of data analysis for each of the N data analysis types;

the data source information indicates a data source of data analysis for each of the N data
analysis types; and

the constraint specifically indicates a constraint of data analysis for each of the N data analysis
types.

6. The method according to any one of claims 1 to 5, wherein the prediction capability
information comprises at least one of the following:

first indication information, indicating to enable or disable the data prediction and analysis
capability of the data analysis apparatus; and

first time information, indicating the data analysis apparatus to perform prediction and
analysis on data that is within a first period of time.

7. The method according to any one of claims 2 to 6, wherein the scope information comprises
at least one of the following:

a network element list, indicating the data analysis apparatus to analyze data of a network
element in the network element list;

a tracking area code list, indicating the data analysis apparatus to analyze data of a tracking
area code in the tracking area code list;

a cell list, indicating the data analysis apparatus to analyze data of a cell in the cell list;

a network slice list, indicating the data analysis apparatus to analyze data of a network slice
in the network handover list; and

a geographical area, indicating the data analysis apparatus to analyze data in the geographical
area.

8. The method according to any one of claims 2 to 7, wherein the constraint comprises at least
one of the following:

an analysis granularity, indicating a data granularity for data analysis performed by the data
analysis apparatus, wherein the granularity comprises at least one of a UE granularity, a cell
granularity, a network slice granularity, a 5QI granularity, a service class granularity, and a beam
granularity; and
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an analysis period, indicating a period for data analysis performed by the data analysis
apparatus.

9. The method according to any one of claims 1 to 8, wherein the sending the configuration
information comprises:

sending a first configuration request to a second management apparatus, wherein the first
configuration request comprises the configuration information, and the first configuration request
is used to request the second management apparatus to configure the data analysis function of the
data analysis apparatus; or

sending the configuration information to the data analysis apparatus.

10. A management and control method for a data analysis apparatus, applied to a receiving
end, and comprising:

receiving configuration information, wherein the configuration information is used to
configure a data analysis function of a data analysis apparatus, and the configuration information
comprises at least one of the following:

state information, used to activate or de-activate the data analysis function of the data analysis
apparatus; and

prediction capability information, used to configure a data prediction and analysis capability
of the data analysis apparatus; and

when the receiving end is the data analysis apparatus, performing data analysis based on the
configuration information; or

when the receiving end is a second management apparatus, sending the configuration
information to the data analysis apparatus, wherein the second management apparatus is an
apparatus for managing the data analysis apparatus.

11. The method according to claim 10, wherein the configuration information further
comprises at least one of the following:

scope information, indicating a scope of data analysis performed by the data analysis
apparatus;

data source information, indicating a data source of data analysis performed by the data
analysis apparatus; and

a constraint, indicating a constraint of data analysis performed by the data analysis apparatus.

12. The method according to claim 10 or 11, wherein the configuration information further
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comprises:

N data analysis types, wherein the data analysis type indicates an analysis type of data
analysis performed by the data analysis apparatus, and N is an integer greater than or equal to 1.

13. The method according to claim 12, wherein the N data analysis types comprise at least
one of the following:

load data analysis, service experience data analysis, network performance data analysis,
congestion data analysis, QoS data analysis, energy saving data analysis, traffic steering data
analysis, MIMO data analysis, and UE trajectory data analysis.

14. The method according to claim 12 or 13, wherein

the state information is used to activate or de-activate a data analysis function for each of the
N data analysis types;

the prediction capability information is used to configure a data prediction and analysis
capability for each of the N data analysis types;

the scope information indicates a data scope of data analysis for each of the N data analysis
types;

the data source information indicates a data source of data analysis for each of the N data
analysis types; and

the constraint indicates a constraint of data analysis for each of the N data analysis types.

15. The method according to any one of claims 10 to 14, wherein the prediction capability
information comprises at least one of the following:

first indication information, indicating to enable or disable the data prediction and analysis
capability of the data analysis apparatus; and

first time information, indicating the data analysis apparatus to perform prediction and
analysis on data that is within a first period of time.

16. The method according to any one of claims 11 to 15, wherein the scope information
comprises at least one of the following:

a network element list, indicating the data analysis apparatus to analyze data of a network
element in the network element list;

a tracking area code list, indicating the data analysis apparatus to analyze data of a tracking
area code in the tracking area code list;

a cell list, indicating the data analysis apparatus to analyze data of a cell in the cell list;
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a network slice list, indicating the data analysis apparatus to analyze data of a network slice
in the network handover list; and

a geographical area, indicating the data analysis apparatus to analyze data in the geographical
area.

17. The method according to any one of claims 11 to 16, wherein the constraint comprises at
least one of the following:

an analysis granularity, indicating a data granularity for data analysis performed by the data
analysis apparatus, wherein the granularity comprises at least one of a UE granularity, a cell
granularity, a network slice granularity, a 5QI granularity, a service class granularity, and a beam
granularity; and

an analysis period, indicating a period for data analysis performed by the data analysis
apparatus.

18. The method according to any one of claims 10 to 17, wherein

when the receiving end is the second management apparatus, the receiving configuration
information comprises: receiving a first configuration request from a first management apparatus,
wherein the first configuration request comprises the configuration information, and the first
configuration information is used to request the second management apparatus to configure the
data analysis function of the data analysis apparatus; or

when the receiving end is the data analysis apparatus, the receiving configuration information
comprises: receiving the configuration information from the first management apparatus or the
second management apparatus.

19. A communication apparatus, comprising:

a processing unit, configured to determine configuration information of a data analysis
apparatus, wherein the configuration information is used to configure a data analysis function of
the data analysis apparatus, and the configuration information comprises at least one of the
following:

state information, used to activate or de-activate the data analysis function of the data analysis
apparatus; and

prediction capability information, used to configure a data prediction and analysis capability
of the data analysis apparatus; and

a communication unit, configured to send the configuration information.

74



10

15

20

25

30

20. The apparatus according to claim 19, wherein the configuration information further
comprises at least one of the following:

scope information, indicating a scope of data analysis performed by the data analysis
apparatus;

data source information, indicating a data source of data analysis performed by the data
analysis apparatus; and

a constraint, indicating a constraint of data analysis performed by the data analysis apparatus.

21. The apparatus according to claim 19 or 20, wherein the configuration information further
comprises:

N data analysis types, wherein the data analysis type indicates an analysis type of data
analysis performed by the data analysis apparatus, and N is an integer greater than or equal to 1.

22. The apparatus according to claim 21, wherein the N data analysis types comprise at least
one of the following:

load data analysis, service experience data analysis, network performance data analysis,
congestion data analysis, QoS data analysis, energy saving data analysis, traffic steering data
analysis, MIMO data analysis, and UE trajectory data analysis.

23. The apparatus according to claim 21 or 22, wherein

the state information is used to activate or de-activate a data analysis function for each of the
N data analysis types;

the prediction capability information is used to configure a data prediction and analysis
capability for each of the N data analysis types;

the scope information indicates a data scope of data analysis for each of the N data analysis
types;

the data source information indicates a data source of data analysis for each of the N data
analysis types; and

the constraint specifically indicates a constraint of data analysis for each of the N data analysis
types.

24. The apparatus according to any one of claims 19 to 23, wherein the prediction capability
information comprises at least one of the following:

first indication information, indicating to enable or disable the data prediction and analysis
capability of the data analysis apparatus; and
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first time information, indicating the data analysis apparatus to perform prediction and
analysis on data that is within a first period of time.

25. The apparatus according to any one of claims 20 to 24, wherein the scope information
comprises at least one of the following:

a network element list, indicating the data analysis apparatus to analyze data of a network
element in the network element list;

a tracking area code list, indicating the data analysis apparatus to analyze data of a tracking
area code in the tracking area code list;

a cell list, indicating the data analysis apparatus to analyze data of a cell in the cell list;

a network slice list, indicating the data analysis apparatus to analyze data of a network slice
in the network handover list; and

a geographical area, indicating the data analysis apparatus to analyze data in the geographical
area.

26. The apparatus according to any one of claims 20 to 25, wherein the constraint comprises
at least one of the following:

an analysis granularity, indicating a data granularity for data analysis performed by the data
analysis apparatus, wherein the granularity comprises at least one of a UE granularity, a cell
granularity, a network slice granularity, a 5QI granularity, a service class granularity, and a beam
granularity; and

an analysis period, indicating a period for data analysis performed by the data analysis
apparatus.

27. The apparatus according to any one of claims 20 to 26, wherein the communication unit
is specifically configured to:

send a first configuration request to a second management apparatus, wherein the first
configuration request comprises the configuration information, and the first configuration request
is used to request the second management apparatus to configure the data analysis function of the
data analysis apparatus; or

send the configuration information to the data analysis apparatus.

28. A communication apparatus, comprising a communication unit and a processing unit,
wherein

the communication unit is configured to receive configuration information, wherein the
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configuration information is used to configure a data analysis function of a data analysis apparatus,
and the configuration information comprises at least one of the following:

state information, used to activate or de-activate the data analysis function of the data analysis
apparatus; and

prediction capability information, used to configure a data prediction and analysis capability
of the data analysis apparatus; and

when the communication apparatus is the data analysis apparatus, the processing unit is
configured to perform data analysis based on the configuration information; or

when the communication apparatus is a second management apparatus, the communication
unit is further configured to send the configuration information to the data analysis apparatus,
wherein the second management apparatus is an apparatus for managing the data analysis
apparatus.

29. The apparatus according to claim 28, wherein the configuration information further
comprises at least one of the following:

scope information, indicating a scope of data analysis performed by the data analysis
apparatus;

data source information, indicating a data source of data analysis performed by the data
analysis apparatus; and

a constraint, indicating a constraint of data analysis performed by the data analysis apparatus.

30. The apparatus according to claim 28 or 29, wherein the configuration information further
comprises:

N data analysis types, wherein the data analysis type indicates an analysis type of data
analysis performed by the data analysis apparatus, and N is an integer greater than or equal to 1.

31. The apparatus according to claim 30, wherein the N data analysis types comprise at least
one of the following:

load data analysis, service experience data analysis, network performance data analysis,
congestion data analysis, QoS data analysis, energy saving data analysis, traffic steering data
analysis, MIMO data analysis, and UE trajectory data analysis.

32. The apparatus according to claim 30 or 31, wherein

the state information is used to activate or de-activate a data analysis function for each of the
N data analysis types;
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the prediction capability information is used to configure a data prediction and analysis
capability for each of the N data analysis types;

the scope information indicates a data scope of data analysis for each of the N data analysis
types;

the data source information indicates a data source of data analysis for each of the N data
analysis types; and

the constraint indicates a constraint of data analysis for each of the N data analysis types.

33. The apparatus according to any one of claims 28 to 32, wherein the prediction capability
information comprises at least one of the following:

first indication information, indicating to enable or disable the data prediction and analysis
capability of the data analysis apparatus; and

first time information, indicating the data analysis apparatus to perform prediction and
analysis on data that is within a first period of time.

34. The apparatus according to any one of claims 29 to 33, wherein the scope information
comprises at least one of the following:

a network element list, indicating the data analysis apparatus to analyze data of a network
element in the network element list;

a tracking area code list, indicating the data analysis apparatus to analyze data of a tracking
area code in the tracking area code list;

a cell list, indicating the data analysis apparatus to analyze data of a cell in the cell list;

a network slice list, indicating the data analysis apparatus to analyze data of a network slice
in the network handover list; and

a geographical area, indicating the data analysis apparatus to analyze data in the geographical
area.

35. The apparatus according to any one of claims 29 to 34, wherein the constraint comprises
at least one of the following:

an analysis granularity, indicating a data granularity for data analysis performed by the data
analysis apparatus, wherein the granularity comprises at least one of a UE granularity, a cell
granularity, a network slice granularity, a 5QI granularity, a service class granularity, and a beam
granularity; and

an analysis period, indicating a period for data analysis performed by the data analysis

78



10

15

20

25

apparatus.

36. The apparatus according to any one of claims 28 to 35, wherein

when the receiving end is the second management apparatus, the communication unit is
specifically configured to receive a first configuration request sent by a first management apparatus,
wherein the first configuration request comprises the configuration information, and the first
configuration information is used to request the second management apparatus to configure the
data analysis function of the data analysis apparatus; or

when the receiving end is the data analysis apparatus, the communication unit is specifically
configured to receive the configuration information sent by the first management apparatus or the
second management apparatus.

37. A management and control method for a data analysis apparatus, applied to a
communication system, wherein the communication system comprises a first management
apparatus and a data analysis apparatus, or the communication system comprises a first
management apparatus, a second management apparatus, and a data analysis apparatus, and the
method comprises:

determining, by the first management apparatus, configuration information of the data
analysis apparatus, wherein the configuration information is used to configure a data analysis
function of the data analysis apparatus, and the configuration information comprises at least one
of the following:

state information, used to activate or de-activate the data analysis function of the data analysis
apparatus; and

prediction capability information, used to configure a data prediction and analysis capability
of the data analysis apparatus;

sending, by the first management apparatus, the configuration information; and

when the communication system comprises the first management apparatus and the data

analysis apparatus, receiving, by the data analysis apparatus, the configuration information,
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and performing data analysis based on the configuration information; or

when the communication system comprises the first management apparatus, the second
management apparatus, and the data analysis apparatus, receiving, by the second management
apparatus, the configuration information, and sending the configuration information to the data
analysis apparatus; and performing, by the data analysis apparatus, data analysis based on the
configuration, wherein

the second management apparatus is an apparatus for managing the data analysis apparatus,
and the first management apparatus is an apparatus for managing the second management
apparatus.

38. A communication system, comprising:

the first management apparatus configured to implement the method according to any one of
claims 1 to 9, and the receiving end configured to implement the method according to any one of
claims 10 to 18.

39. A computer-readable storage medium, comprising a computer program, wherein when the
computer program runs on a computer, the computer is enabled to perform the method according
to any one of claims 1 to 18.

40. A computer program product, comprising instructions, wherein when the instructions are
run on a computer, the computer is enabled to perform the method according to any one of claims

1to 18.
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