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1
Decision/action requested

Please consider the presented rationale and endorse the proposals.
2
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3GPP TS 28.105: “Artificial Intelligence/ Machine Learning (AI/ML) management”
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3GPP TR 28.867: “Study on closed control loop management”

3
Rationale

Observation 1: MDA specification TS 28.104 [1] has specified MDARequest and MDAResponse IOCs that can be used by other functions to request and receive analytics results on different use cases. The MDA Request IOC enables the MDA consumer to request for analytics for one or more use cases for a configured scope. The scope is a mandatory attribute to be supported. The attribute “analyticsScope” can be expressed either as a list of managed elements or as an area scope. The area scope is expressed as a geo area consisting of a list of latitude, longitude, and altitude.

The MDA function is required to collect data from the managed entities within the scope as configured for the analytics to be performed. The TS 28.104 lists the potential input information (PMs, Trace, QoE information) for different use cases. The area scope configured as coordinates shall then have to be converted into a list of DNs by the MDA function in order to collect data using different management data collection mechanisms specified such as PerfMetricJob, TraceJob or QMCJob.

Observation 2: AIML specification TS 28.105 [2] has specified the IOC AIMLInferenceFunction that describes the properties and capabilities of AI/ML Inference function. The activation scope of the inference function can be a DN list or geo polygon. The ML inference is activated on the DNs under the configured geo area. The area must be converted to DNs in which the activation can be performed. The AIML Inference producer must convert this to DNs to activate the ML models onto them. The AIMLInferenceFunction then needs to determine the MnS producers for the corresponding scope, e.g. the MnS producer on which to instantiate data collection jobs for the data needed to be used for inference.

Observation 3: The CCL study in TR 28.867 [3] has agreed to a solution to configure or reconfigure the scope of a CCL, including a measurement scope defining the scope on which the CCL obtains measurement data for its decisions. The scope may be defined as a geoArea which then requires the CCL to resolve the geoArea into a set of DNs for which to collect data. The CCL then needs to determine where to instantiate the related data jobs.

4
Problem
The observations above illustrate example scenarios where different MnS producers need to collect data given a specified scope, e.g., as a geo area. To collect the data the MnS producers need to: 1)resolve the geo area into a list of DNs for which to collect that data. 2) determine where to instantiate the corresponding data jobs, i.e. to which URI they can instantiate such jobs for the resolved scope (list of DNs). Some MnS producers may need to perform this multiple times, e.g. for MDA it is needed for MDA request with a different scope. Other MnS producers may require it multiple times for a single object/instance, e.g., for CCL where for each reconfiguration of a CCL’s scope, the 2 steps will be needed before instantiating the related data jobs.

The process of converting the geo area to a list of DNs can be cumbersome requiring correlation of data from different data bases e.g., inventory, radio planning, etc. It is inefficient to expect the different MnS producers to all implement these capabilities. Instead, it is better when these capabilities are provided by a single functionality that is available to all MnFs.
Requirements:

The MnS producer should support a capability enabling an MnS consumer to receive a resolution of a scope (defined in terms of a geo area, a street address, a city name, a geo coordinate) into a list of DNs (e.g. the  DNs for which to collect that data).

The MnS producer should support a capability enabling an MnS consumer to request and receive information on the appropriate data MnS producer (e.g. PerfMetric, trace or data collection MnS producer) to which the MnS consumer can instantiate a data job (e.g. PerfMetric, trace or data collection job) for a given scope (defined in terms of a geo area, a street address, a city name, a geo coordinate or a list of DNs).
5
Possible solutions
5.1 AreaSubnet to resolve managed entities within a given geographical area

5.1.1
Description
The IOC AreaSubnet shall represent the mapping between a geographical area and a set of managed entities. The IOC AreaSubnet can be used by a MnS consumer to ad hoc resolve the set of managed entities within a given geographical area and for the dynamic resolution of managed entities within a geographical area.
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Figure 5‑1: Classdiagram of AreaSubnet.
AreaSubnet has two attributes:

geoArea: Contains a set of points (geographical coordinates) and represents a geographical area. 

managedEntityRef: Contains the list of managed entities, each represented by its DN, that are part of the geoArea. Similar to managedFunctionRef in TS 28.541.
A MnS producer which is capable of resolving the set of managed entities that are related to a given geographical area might autonomously create one instance (singleton) of a new IOC AreaSubnet below either ManagedElement or SubNetwork. In case of such an automatically created instance of AreaSubnet the value of geoArea represents the geographical area that the SubNetwork or the ManagedElement is covering. The value of managedEntityRef  lists all managed entities of the containing SubNetwork  or ManagedElement.
5.1.2
Ad hoc resolution of managed entities within a geographical area 

A MnS consumer that uses getMOIAttribute may include a filter that describes a geographical area (optionally an overlap criterion) and a list of IOC names. In the reply the MnS consumer will return the AreaSubnet where the value of geoArea equals the geogrphical area given by the filter and the value of attribute managedEntityRef lists the DN of all managed entities within geoArea (according to the optional overlap criterion).
5.1.3
Dynamic resolution of managed entities within a geographical area 

A MnS consumer might create instances of AreaSubnet subordinated to an instance of AreaSubnet. Upon creation the MnS consumer has to set a value for geoArea by defining a list of points (geographical coordinates).

The MnS producer will set the value of the attribute managedEntityRef according to the given geoArea. In case the set of managed entities within geoArea changes, the MnS producer will dynamically update the set of DN and send notifications to subcribed MnS consumers. E.g. in case new cells are deployed in the given area, the MnS producer will inform the subscribed MnS consumers.
· AreaSubnet might be augmented by a parameter to indicate whether the update shall be dynamic or just static once the object got created.

· AreaSubnet might be aubmented by a parameter to indicate a list of classes (names of IOC) to restrict the list in managedEntityRef.

· AreaSubnet might be augmented by a parameter to indicate an overlap criterion.

4.3.x
AreaQueryJob
4.3.42.1
Definition

This IOC represents the service of transforming area represented in different means to a list of DNs.

The consumer can provide the area in the following formats, a geo polygon, a city name, a geo area, a street address, or a city name.

The MnS producer of this service shall convert the area provided to a list of DNs.

<add info about instantiation and deletion>

4.3.42.2
Attributes

	Attribute name
	S
	isReadable
	isWritable
	isInvariant
	isNotifyable

	geoarea
	M
	T
	T
	F
	T

	managedEntityRef
	M
	T
	T
	F
	T


4.3.42.3
Attribute constraints

None.

4.3.42.4
Notifications

The common notifications defined in clause 4.5 are valid for this IOC, without exceptions or additions.
6.
Evaluation

6.1
AreaQueryJob to resolve managed entities within a given geographical area

The IOC AreaQueryJob allows to a MnS consumer to retrieve a list of managed entities that are within a given geographical area by using the regular getMOIAttributes operation.

In addition, MnS consumers are able to create specific instances of AreaQueryJob to establish dynamic sets of managed elements, where the MnS producer informs the consumers about managed entities that are entering or leaving the geographical area.

7
Summary
The group is asked to discuss the problem and endorse the solution proposed.

