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Foreword
This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.
In the present document, modal verbs have the following meanings:

shall

indicates a mandatory requirement to do something

shall not
indicates an interdiction (prohibition) to do something

The constructions "shall" and "shall not" are confined to the context of normative provisions, and do not appear in Technical Reports.
The constructions "must" and "must not" are not used as substitutes for "shall" and "shall not". Their use is avoided insofar as possible, and they are not used in a normative context except in a direct citation from an external, referenced, non-3GPP document, or so as to maintain continuity of style when extending or modifying the provisions of such a referenced document.
should

indicates a recommendation to do something

should not
indicates a recommendation not to do something

may

indicates permission to do something

need not
indicates permission not to do something

The construction "may not" is ambiguous and is not used in normative elements. The unambiguous constructions "might not" or "shall not" are used instead, depending upon the meaning intended.
can

indicates that something is possible
cannot

indicates that something is impossible

The constructions "can" and "cannot" are not substitutes for "may" and "need not".

will

indicates that something is certain or expected to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document

will not

indicates that something is certain or expected not to happen as a result of action taken by an agency the behaviour of which is outside the scope of the present document

might
indicates a likelihood that something will happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document

might not
indicates a likelihood that something will not happen as a result of action taken by some agency the behaviour of which is outside the scope of the present document

In addition:

is
(or any other verb in the indicative mood) indicates a statement of fact

is not
(or any other negative verb in the indicative mood) indicates a statement of fact

The constructions "is" and "is not" do not indicate requirements.
1
Scope

The present document …

2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]
3GPP TS 28.537: "Management and orchestration; Management capabilities"

[3]
3GPP TS 32.432 Subscriber and equipment trace; Trace control and configuration management
[4]
3GPP TS 28.532 Generic management services
[5]
3GPP TS 28.622 Generic Network Resource Model (NRM)
[6]
3GPP TS 28.533 Architecture framework
3
Definitions of terms, symbols and abbreviations
3.1
Terms
For the purposes of the present document, the terms given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].

example: text used to clarify abstract rules by applying them literally.

3.2
Symbols

For the purposes of the present document, the following symbols apply:

<symbol>
<Explanation>

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

<ABBREVIATION>
<Expansion>

4 Key issues

4.1
Key issue #1: Retrieval of stored management data

4.1.1
Description

Clause 6.3 of [2] contains description and the requirements for management data storage; specifically, to enable reuse of management data for multiple management purposes by various MnS consumers. Clause 6.3.3 [2] lists the following requirement:

REQ-MDMS-CON-3: The 3GPP management system shall enable an authorized data consumer to retrieve stored management data.

The stage 2 and stage 3 solutions for these requirements are underspecified, including:

· Solutions to retrieve the stored management data by an authorized data consumer. 

· Possibility of using a unified way to report the requested data irrespective of whether it is newly generated data or historical management data to a data consumer.
4.1.2
Problem Statement

The details of the mechanisms of how the management data may be retrieved to support the requirement listed in Clause 6.3.3 [2] are underspecified. Specifically, the study should include solutions that provide details using existing or new methods to support the ability for an authorized data consumer to retrieve historical management data. 

4.1.3
Potential Solution #1: Use of managementDataCollection IOC by consumers unaware of managed objects for retrieval of stored management data
ManagementDataCollection [5] IOC represents a management data collection request job. This potential solution proposes use of managementDataCollection to also include collection of historical management data for use by management data consumers which are unaware of managed objects (i.e., DNs).

The changes that are required to enable use of managementDataCollection for retrieval of stored management data by management data consumers unaware of managed objects include the following:

· Updating the description in Clause 4.3.47 in [5] to indicate applicability of managementDataCollection to request stored (historical) management data.

· Updating the description of the “collectionTimeWindow” attribute to include that a time window with a start time in the past indicates historical management data.

· Updating the description of the “reportingCtrl” attribute to enable one time reporting as well as data file-based reporting.

Note: Whether and how the attributes of ManagementDataCollection IOC need to be further enhanced for querying historical management data is FFS.

4.2
Key issue #2: Discovery of stored management data

4.2.1
Description

Clause 6.3 of [2] contains description and the requirements for management data storage to enable reuse of management data for multiple management purposes by various MnS consumers. 
For the management data consumer to be able to access the stored management data, it needs to be able to discover stored management data; this requirement is captured in Clause 6.3.3 [2]:

REQ-MDMS-CON-2: The 3GPP management system shall enable an authorized data consumer to discover stored management data.
The solution for this requirement is not specified. Enabling discovery of management data based on specific management data types, parameters, and context data, e.g., performance measurement type, time window, producer type, etc., would be beneficial for a wide set of use cases including training of various ML models.
4.2.2
Problem Statement

The solution for discovery of stored (historical) management data is not specified.  The study should include the solutions that provide mechanisms for an authorized management data consumer to discover stored management data. Whether and how to enable discovery of stored management data based on potential conditions, e.g., management data types, parameters, and context data should also be studied. 

4.3
Key issue #3: Consolidated reporting of mgmt. data
4.3.1
Description

Per 28.622 [5], clause 4.3.31.1, for file-based reporting the output of a PerfMetricJob is contained in the same file:
For file-based reporting, all performance metrics that are produced related to a "PerfMetricJob" instance for a reporting period shall be stored in a single reporting file.

Depending on scope, the output of a single ManagementDataCollection may include output from multiple PerfMetricJob instances, per 28.622 [5], clause 4.3.47.1:

The MnS producer may derive multiple jobs ("PerfMetricJob", "TraceJob") from a single "ManagementDataCollection" job for collecting the required management data. If the MnS producer receives the collected data from multiple sources, it consolidates the data into a set of management data for reporting.

4.3.1.1
Observations

The output of each PerfMetricJob will be in its respective file.  Therefore, the output from a single ManagementDataCollection instance could contain multiple files.  It is unclear how these should be handled by the same ManagementDataCollection job.

For example, based on collection scope the consolidated PM output could be collected in 5G file format 28.532 [4] and/or 4G file format 32.432 [3]:
	measTypes
	This is the list of measurement types for which the following, analogous list of measurement values ("measValues") pertains. 

The measurement types for UMTS and combined GSM/UMTS networks are specified in TS 32.405 [12], TS 32.406 [13], TS 32.407 [14], TS 32.408 [15] and for IMS in TS 32.409 [16].
Measurement types for E-UTRAN are specified in TS 32.425 [17] and for EPC in TS 32.426 [18]. Measurement types for Home Node B (HNB) Subsystem (HNS) are defined in TS 32.452 [19] and for Home enhanced Node B (HeNB) Subsystem (HeNS) in TS.32.453 [20].The GSM only measurement types are defined in TS 52.402 [7].

The measurement types for NR and 5GC are specified in TS 28.552 [21] and TS 32.404 [22]


It is assumed data from each PerfMetricJob will be collected in its respective format.  

This means the following PerfMetricJob output could be created for a single ManagementDataCollection:

· PM data in 32.432 and PM data in 28.532
(different schema; separate files)
· PM data in 32.432 






(same schema; separate files)

· PM data in 28.532 






(same schema; separate files)

ManagementDataCollection description indicates that the output will be “consolidated” per 28.622 [5], clause 4.3.47.1:

The MnS producer may derive multiple jobs ("PerfMetricJob", "TraceJob") from a single "ManagementDataCollection" job for collecting the required management data. If the MnS producer receives the collected data from multiple sources, it consolidates the data into a set of management data for reporting.
and that notifyFileReady notifications will be produced for the consolidated set of management data per 28.622 [5], clause 4.3.47.4.

4.3.2
Problem statement

Depending on the scope of ManagementDataCollection request the output will include a mix of files, potentially in different formats for the same management data type, e.g. PM data in different formats.

It is not clear what it means to “consolidate” the data, or how the output is actually to be reported.

4.3.3
Potential solutions 

4.3.3.1
Define how ManagementDataCollection “consolidates” the reporting data

The description should be updated to define what it means to “consolidate” the output data.

It should be clarified that the output from a ManagementDataCollection using input from multiple PerfMetricJob instances will produce a consolidated set of output data.  The definition of which needs to be clarified, for example:

· Combine the files, i.e. into a single output such as a ‘zip’ file; send notifyFileReady notification(s) for the resulting file(s)
· Combine the file content, taking into account cases where the format may be mixed; send notifyFileReady notification(s) for the resulting file(s)
A benefit of this approach is metadata can reflect the contents of the set consolidated data, e.g. the filename could indicate the ‘area’ (as requested for the management data collection) which is not present in the constituent files.

4.4
Key issue#4: Describe management data in more detail
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 clause 4.5 and A.6 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]:
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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 need interfaces at all). In turn, all these management functions might offer these management data to other MnS consumers again.

In an exemplified, yet realistic overall management system we might face the following situation:

· 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 15min.

· 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 1h, 6h, and 12h 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 1h, 6h, and 12h for the last 2 years.

· A central MDA function might offer predictions of the same counter for one week in the future, every 15min.

4.4.2
Observations

The mechanism offered by MnS Registry [5] does not offer to find MnS that provide specific management data.

To find MnS producers that offer the production of specific management data the potential MnS consumer needs to visit all MnS offered by the MnS Registry and that cover the scope in order to query all relevant objects for their supportedPerfmetricGroups [5]. This cumbersome pull mechanism only works to control the collection of management data, i.e. to control how network elements are collecting and reporting data close to real time and to transfer these data through the 3GPP management system.

The current mechanisms are not able to handle situations where data for e.g. the same counter is available at multiple MnS producers, while the different MnS producers offer different scopes of times like real-time values (i.e. as soon as measured in the network), historic values, or predicted values for some future point of time.

Neither is a MnS producer able to register its capabilities to produce a specific management data for a specific scope of time, nor is a MnS consumer able to discover a MnS producer according to the different scopes in time. 

The current mechanisms of controlling MnS producers do not allow a MnS consumer to request historical management data according to specific aspects like point of time, granularity period, aggregation across elements or areas.

4.4.3
Problem statement

Currently the 3GPP specifications do not offer a formal, machine readable description of management data to allow producers of management data to inform consumers about the availability of such capabilities, to enable potential consumers of management data to find producers of corresponding management data, nor to enable consumer to request specific management data, especially historical management data.

The target therefore is to define a formal description of management data to cover the different aspects of management data in order to describe PM data in more detail (e.g. available granularity periods, available time in history, aggregation in time or across elements or areas) in order to allow MnS producers to register the details of the data they are able to produce, MnS consumers to find the MnS producer that offers the specific management data, and to allow the MnS consumer to request and get the management data from the MnS producer.
4.5
Key issue #5: Managing external management data

4.5.1
Description

Clause 6.4.1 of TS 28.537 [2] contains description and the requirements for managing external management data (which is the additional data not specified by 3GPP and used to enrich the management data specified by 3GPP). This functionality provides the capability to enable data consumer to discover and request the external management data to be produced and reported. This functionality is supported based on assumption that the set-up of connection of external data sources (e.g. Sensors) and 3GPP management system to allow the 3GPP management system to obtain and store the external management data. The mechanism for 3GPP management system sets up the connection with 3GPP external entities and collects the external management data is out of scope of this specification. This functionality focuses on the external management data discovery, request and deliver between MnS producer and MnS consumer. 
Clause 6.4.2 of [2] is used to describe the use case for managing external management data, which is empty.

Clause 6.4.3 of [2] contains a list of requirements for managing external management data, the solutions for following requirements which need to define MnS capability to support are missing.

REQ-MDMED-CON-2: The 3GPP management system shall enable an authorized data consumer to request external management data to be reported to the requesting or another authorized data consumer.

REQ-MDMED-CON-4: The 3GPP management system shall enable an authorized data consumer to discover stored external management data.

REQ-MDMED-CON-5: The 3GPP management system shall enable an authorized data consumer to retrieve stored external management data.
4.5.2
Problem Statement

Problem#1: For the description for managing data in clause 6.4.1 in TS 28.537 [2], need more description and example to elaborate how the managing external management data functionality can be used.
Problem#2: The solutions for external management data discovery, request and delivery between MnS producer and MnS consumer are missing.
 4.5.3
Potential solution

Solution for Problem#1:  Improve the description in clause 6.4.1 in TS 28.537 [2], the content in clause 6.4.1 in TS 28.537 [2] can be replaced by following content (the red text is the new proposed content).
Management data which is specified by 3GPP (clause 6.1.1) can be enriched by additional data not specified by 3GPP. This so-called external management data can be produced by data sources of different nature (e.g. sensors) with different formats.

External management data can be used for example as additional input for network optimization and prediction.

The management system should be able to manage this kind of data. That means data consumers should be able to request external management data to be produced and reported. The management system should provide support for storing it. Before data consumer request the external management data, it needs to discover which type of external management data can be produced and reported by management system.
The definition of external data sources and the data formats they use is out of scope of this specification.

This functionality is supported based on the assumption that the connection between the 3GPP external entities and 3GPP management system is set up enabling the 3GPP management system to obtain and store the external management data. The mechanism for setting up the connection between the 3GPP management system and external data sources and collection of the external management data is out of scope of this specification. This functionality mainly focuses on the external management data discovery, request and deliver between MnS producer and MnS consumer. Following is an example to illustrate the framework for managing external management data.
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Figure Example to illustrate the framework for managing external management data.

The target is to define generic management mechanisms for external management data discovery, request and deliver, which can scope with any kind of external data sources and data formats.

Solution for Problem#2: 

TBD

4.6
Key Issue #6: Define capabilities for Management Data Reporting
4.6.1
Description

Management data can be reported using different options and methods.  The choice of which options are supported can vary across different MnS Producers based on implementation choices and reporting scope.

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.  

MnS Consumers must rely on documentation and/or trial-and-error to determine which options are currently supported.

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.

4.6.3.1
Add SupportedDataReporting to report supported capabilities

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.
4.6.3.2
SupportedDataReporting <<IOC>> 
4.6.3.2.1
Definition

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 be provided for the supported protocols.
The streamingProtocols attribute identifies the supported streaming protocols.  If reportingTypes includes ‘STREAM’ a value must be provided for the supported protocols.
The timestampFormat attribute indicates the supported time format.
The pmSchema attribute identifies the supported PM schema formats.  

4.6.3.2.2
Attributes

The SupportedDataReporting IOC includes attributes inherited from Top IOC (defined in clause 4.3.29) and the following attributes:
	Attribute name
	S
	isReadable
	isWritable
	isInvariant
	isNotifyable

	reportingTypes
	M
	T
	F
	F
	T

	fileTransferProtocols
	M
	T
	F
	F
	T

	streamingProtocols
	M
	T
	F
	F
	T

	timestampFormat
	M
	T
	F
	F
	T

	pmSchema
	M
	T
	F
	F
	T


4.6.3.2.3
Attribute constraints

None

4.6.3.2.4
Notifications

The common notifications defined in clause 4.5 are valid for this IOC.

4.6.3.2.5
Attribute Definitions 
	reportingType
	List of supported reporting methods.

AllowedValues: 

- FILE
- STREAM
	type: ENUM

multiplicity: 1..*

isOrdered: n/a
isUnique: n/a
defaultValue: None

isNullable: False

	fileTransferProtocol
	List of supported file transfer protocols.

AllowedValues: 

- FTPES
- SFTP

- HTTPS


	type: ENUM

multiplicity: 0..*

isOrdered: n/a
isUnique: n/a
defaultValue: None

isNullable: False

	streamingProtocol
	List of streaming protocols. 

AllowedValues: 

- WEBSOCKET

- TCP_IP
	type: ENUM

multiplicity: 0..*

isOrdered: n/a
isUnique: n/a
defaultValue: None

isNullable: False

	timestampFormat
	List of timestamp reporting options. 

AllowedValues: 

- UTC

- UTC_plus_offset 

- LOCAL


	type: ENUM

multiplicity: 1
isOrdered: n/a
isUnique: n/a
defaultValue: None

isNullable: False

	pmSchema
	List of supported PM schema.

Value is tuple encoded as enum: <schema format, TS, technology>

AllowedValues: 

- XML_32432_4G

- XML_32432_5G

- XML_28532_5G

- GPB_28550_5G

- ASN1_28550_5G


	type: ENUM

multiplicity: 0..*

isOrdered: False

isUnique: True

defaultValue: None

isNullable: False


5 Recommendations and conclusions
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