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[bookmark: _Hlk149654708]
Start of First change
[bookmark: _Toc158392009][bookmark: _Toc158714843]4.4	Key issue#4: Describe management data in more detail
[bookmark: _Toc158392010][bookmark: _Toc158714844]4.4.1	Description
Currently the management system offers a MnS consumer to control the collection of PM by the following means:
-	The MnsRegistry [5] offers the MnS consumer means to find the address of MnS producers. This discovery is based on the MnSInfo by the criteria: mnsLabel, mnsType, mnsVersion, and mnsScope.
-	Subnetwork, ManagedFunction, ManagedElement, and EP_RP are offering the attribute supportedPerfmetricGroups to inform the MnS consumer about the PM data the MnS producer is able to provide, including the possible granularity periods and reporting methods [5].
-	MnS producer offers to create instances of IOC PerfMetricJob [5]:
-	The MnS producer offers to use the administrave state to stop and resume an existing PerfMetricJob. 
-	The MnS producer will indicate the creation or modification of a PerfMetricJob as failed in case the consumer requests attribute values that the producer is not able to handle.
-	MnS producer offers to create instances of IOC ManagementDataCollection [5] and create/stop/listMeasurementJob [5].
Any realistic management system of a mobile network is composed of many management functions (including the management functions implemented at the NF), representing the mobile network with different level of abstraction and working at different scope in time, e.g. as depicted in clauses 4.5 and figure A.6.1 of [6]. These management functions are able to exchange PM data between each other: Each management function is able to:
-	Receive management data from MnS producers
-	Perform internally e.g. aggregation, filtering, KPI calculation, storing.
-	Providing management data to other MnS consumers.
Editors note: For easier reference a copy of Figure A.6.1 from [6]:
[image: A diagram of a network function

Description automatically generated]
Figure A.6.1: Example of functional management architecture
End of editors note.
As a consequence, management data representing the same counter (or KPI) related to the same network function and same point of time might be available at different management functions (otherwise we would not needthe interfaces definitions are not needed at all). In turn, all these management functions might offer these management data to other MnS consumers again.
In an exemplified, yet in the realistic overall management system we might face the following situation may be possible:
-	The MnS producers implemented at the network elements are able to provide actual counters with granularity period 15 min in real-time, i.e. as soon as a granularity period is over, the MnS producer at the network element sends a specific management data to its MnS consumer(s).
-	The corresponding element/domain management systems might be able to provide the same management data for the same objects in real time with a granularity period of 15 min.
-	Further, the element/domain management systems might be able to store a two week history of the same counter.
-	A central PM data warehouse might be able to provide a history of the same counters:
-	with a granularity period of 15 min for the last year and with a re-calculated granularity period of 1 h, 6 h, and 12 h for the last 2 years.
-	aggregated across all cells of a base station or aggregated across all cells of a set of base stations, with granularity periods 15 min 1 h, 6 h, and 12 h for the last 2 years.
-	A central MDA function might offer predictions of the same counter for one week in the future, every 15 min.
Start of next Change
[bookmark: _Toc158392019][bookmark: _Toc158714853]4.6.2	Problem Statement
An MnS Producer reporting management data has implementation choices with respect to supported formats, protocols and schema are applicable for different management data. The details of which options are available for which management data being reported are defined in several different TS.
At present there is no standard way to report which option(s) are supported by a particular MnS Producer for reporting of management data. 
Currently, the MnS Consumers must reliesrely on documentation and/or trial-and-error to determine which options are currently supported.
[bookmark: _Toc158392020][bookmark: _Toc158714854]4.6.3	Potential Solutions
The proposed solution is to add a new IOC to NRM [5] to report the supported Data Management Reporting capabilities.
[bookmark: _Toc158392021][bookmark: _Toc158714855]4.6.3.1	Add SupportedDataReporting to report supported capabilities
[bookmark: _MCCTEMPBM_CRPT95410020___7]This solution proposes a new IOC SupportedDataReporting to allow MnS Producer to report its supported capabilities. An MnS Consumer can query the attributes of this IOC to determine which methods and options are available for management data reporting.
The new IOC is proposed to be supported at SubNetwork and ManagedElement.
A proposed definition of the new IOC follows.
[bookmark: _Toc158714856]4.6.3.1.1	SupportedDataReporting <<IOC>> 
4.6.3.1.1.1	Definition
[bookmark: _MCCTEMPBM_CRPT95410021___7]SupportedDataReporting represents the management data reporting capabilities of an MnS producer.
The reportingTypes attribute defines which reporting methods are supported by the MnSProducer. 
The fileTransferProtocols attribute identifies the supported file transfer protocols. If reportingTypes includes 'FILE' a value must may be provided for the supported protocols.
The streamingProtocols attribute identifies the supported streaming protocols. If reportingTypes includes 'STREAM' a value must may be provided for the supported protocols.
The timestampFormat attribute indicates the supported time format.
The pmSchema attribute identifies the supported PM schema formats. 

Start of next Change
[bookmark: _Toc158392022][bookmark: _Toc158714857]4.6.3.2	Add reporting capabilities to MnSAgent
The capabilities of a MnS producer to support reporting of management data by various protocols and formats are properties of the MnS producer, i.e. these are properties of the management system as such and might even depend on the solution set. For the sake of clear separation of concerns, artifacts concerning the management system as such should be clearly separated from artifacts concerning the managed network, i.e. the "management payload".
[bookmark: _MCCTEMPBM_CRPT95410034___7]To model and control properties of the MnS producer SA5 has introduced the IOC MnsAgent [5]. The use of MnsAgent to model properties of the MnS producer results in a clear separation between:
-	As far as useful, properties of the management system as such shall be contained below MnsAgent, but shall not to be contained by SubNetwork.
-	Properties of the managed network shall are not to be contained below MnsAgent.
[bookmark: _MCCTEMPBM_CRPT95410036___7]This solution proposes the same new IOC SupportedDataReporting as of the potential solution 4.6.3.1 to allow MnS producer to report its supported capabilities. However, the IOC SupportedDataReporting is proposed to be name-contained by MnsAgent.Note: This potential solution depends on a clear definition of the semantics of MnSAgent, how instances of MnSAgent relate to the properties of the management system, and how a MnS consumer is able to address individual instances of MnSAgent.
Start of next Change
[bookmark: _Toc158392032][bookmark: _Toc158714867]5	Recommendations and conclusions
The present technical report studies 8 key issues relevant to management data, specifically addressing issues related to discovery and reporting of management data, retrieval of stored management data, and managing external management data. These key issues are documented in Clause 4 and recommendations regarding normative work for each of them are listed here:
-	Key Issue #1: Retrieval of stored management data. 
	There is one potential solution provided in Clause 4.1.3 and it is recommended that the normative work is done as outlined in the potential solution "use of managementDataCollection IOC for retrieval of stored management data."
-	Key Issue #2: Discovery of stored management data.
	There are 4 potential solutions provided in Clause 4.2.3, among which enabling potential solutions "Discover management data using try and error" (Clause 4.2.3.1) and "Discover management data using one central MnsRegistry" (Clause 4.2.3.2) does not need any specification work. It is understood that for these options no new data is required in the MnS registry.
	It is recommended that the normative solution to address this key issue consider the potential solutions "Discover management data using hierarchical MnsRegistries" (Clause 4.2.3.3) and "Discovery of stored management data producer supporting retrieval of stored data" (Clause 4.2.3.4). Further evaluation of these two potential solutions is required.
-	Key Issue #3: Consolidated reporting of management data. 
	There is one potential solution outlined in Clause 4.3.3.1 proposing to "Define how ManagementDataCollection consolidates the reporting data," which proposes as one option to create a consolidated output data file by combining the files into a single output such as a zip file; It is recommended to base the normative work on this proposed solution, i.e., specification of a harmonized container format for the files (e.g., zip, tar) and a corresponding naming scheme.
-	Key Issue #4: Describe management data in more detail.
There is no potential solution documented for this key issue and it is recommended not to pursue this key issue for normative work.
-	Key Issue #5: Managing external management data.
There are two problems identified to be addressed for this key issue:
[bookmark: _MCCTEMPBM_CRPT95410085___1]-	Problem#1 is lack of sufficient description in TS 28.537 [2] about management of external management data and there is a solution provided for that under Solution for Problem #1 in Clause 4.5.3. It is recommended that this solution is used as the basis of the normative work addressing problem #1.
-	Problem #2 is lack of solutions for discovery, request, and delivery of external management data. There is no potential solution documented for this problem in the present document. It is recommended that as part of normative work, existing solutions for discovery, request, and delivery of management data are evaluated for applicability to external management data; which data is available on other interfaces outside the 3GPP management system, and whether to expose it requires further discussion. If the existing solutions apply to external management data, the related description will be included in the scope of the normative work; otherwise, a follow-up study of this key issue is recommended.
-	Key Issue #6: Define capabilities for management data reporting.
	There are two potential solutions provided for this key issue, "Add SupportedDataReporting to report supported capabilities" (Clause 4.6.3.1) and "Add reporting capabilities to MnSAgent" (Clause 4.6.3.2). Both of these solutions have definition of a new IOC SupportedDataReporting (Clause 4.6.3.1.1) in common, however differ on the entities which support the IOC. It is recommended that the normative work includes the definition of the new IOC, and further evaluates the two solutions to determine which entity(ies) to support this new IOC. 
-	Key Issue #7: Solutions for discovery of management data
	There is one potential solution provided for this key issue "Enhance the MnS Registry NRM fragment to support discovery of management data" (Clause 4.7.3.1) and it is recommended that normative work is done based on this solution. The normative specification must avoid duplication of data which is already available in the NRMIt is recommended to avoid the duplication of data which is already available in the NRM in the normative solution.
-	Key Issue #8: Reporting data for managementDataCollection
	There is one potential solution "Area based KPI" (Clause 4.8.2.1) provided for this key issue. It is recommended to enhance the existing reporting method (including streaming reporting and file reporting) to support reporting area based KPI reporting, define the new area based KPIs, and identify existing KPIs defined in TS 28.554 [8] which can be reused as area based KPI.
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