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Foreword
[bookmark: spectype3]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:
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
can		indicates that something is possible
cannot		indicates that something is impossible
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
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
[bookmark: introduction][bookmark: _Toc23230707]Introduction
[bookmark: scope][bookmark: _Toc23230708]
1	Scope

[bookmark: references][bookmark: _Toc23230709]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 28.550: "Management and orchestration; Performance assurance".
[3]	3GPP TS 28.533: "Management and orchestration; Architecture framework".
[4]	3GPP TS 28.530: "Management and orchestration; Concepts, use cases and requirements".
[5]	3GPP draft TR 28.861: "Study on the Self-Organizing Networks (SON) for 5G networks".
[6] 	3GPP TR 28.805: "Study on management aspects of communication services".
[7]	3GPP TS 28.554: "5G end to end Key Performance Indicators (KPI)".
[8]	3GPP TS 28.552: "Management and orchestration; 5G performance measurements".
[9]	3GPP TS 22.101: "service aspects; service principles".


[bookmark: definitions][bookmark: _Toc23230710]3	Definitions of terms, symbols and abbreviations
[bookmark: _Toc23230711]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].
<defined term>: <definition>.
[bookmark: _Toc23230712]3.2	Symbols
For the purposes of the present document, the following symbols apply:
<symbol>	<Explanation>

[bookmark: _Toc23230713]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].
MDA	Management Data Analytics
MDAS	Management Data Analytics Service
[bookmark: clause4][bookmark: _Toc23230714]4	Concepts and overview
Editor’s note: this clause is to accommodate the concepts and overview of MDA/MDAS. 
[bookmark: _Toc23230715]4.1	Overview
The Management Data Analytics is defined in TS 28.550 [2] and has also been mentioned by various other technical specifications and reports including for example TS 28.533 [3], TS 28.530 [4], TR 28.861 [5] and TR 28.805 [6]. 
The MDA provides a capability of processing and analysing the raw data related to network and service events and status (e.g., performance measurements, Trace/MDT/RLF/RCEF reports, QoE reports, alarms, and configuration data, network analytical data, etc.) to provide analytics report (including recommended actions) to enable the necessary actions for network and service operations.
The MDA, in conjunction with AI and ML techniques, brings intelligence and automation to the network service management & orchestration.
MDA can help to perform management tasks in preparation, commissioning, operation as well as in the termination phases. For example, MDA can support service provisioning by preparing service catalogues, evaluating network requirements for a new service and carrying out feasibility check. During operation phase, the MDA can identify ongoing issues impacting the performance of the network and service, and discover in advance the potential issues that would cause potential failure and/or performance degradation. The MDA can also assist to predict the network and service demand to enable the timely resource provisioning and deployments which would allow fast time-to-market network and service deployment.
The MDAS can be consumed by various consumers, for instance the MFs (i.e., MnS service producers/consumers for network and service management), NFs (e.g., NWDAF), SON functions, network and service optimization tools/functions, SLS assurance and human operators, etc. 
The MDA is an enabler for the automation and cognition of the network and service management & orchestration.

[bookmark: _Toc23230716]5	MDA process and role
Editor’s note: this clause is to accommodate the MDA process (in connection with AI/ML techniques), relation between MDA and SON, relation between MDA and NWDAF, position of MDAS producer  in SBMA, etc.
[bookmark: _Toc23230717]6	Use cases, potential requirements and possible solutions
[bookmark: _Toc23230718]6.1	Coverage related issues
[bookmark: _Toc23230719]6.1.1	Coverage issue analysis
[bookmark: _Toc23230720]6.1.1.1	Use case
The coverage issue may cause various UE and network failures and degrade the network performance offered the UEs.
The coverage issue could be a weak coverage or a coverage hole. The weak coverage may result in low success rate of random access, paging, RRC connection establishment and handover, low data throughput, more abnormal releases of RRC connection, DRB retainability, QoS flow and/or PDU session resources, and dissatisfied QoE. The coverage hole is a more severe problem and would further lead to the UE out of service in the area.
The 5G related coverage issue may exist only in 5G (i.e., 5G issue only with good coverage provided by other RATs) or exist in all RATs (i.e., no RAT provides good coverage in the area).
Coverage performance should be assured to guarantee user service experience. It is desirable that the coverage issue can be detected by MDA from the various symptoms, together with the geographical and terrain data and the configuration parameters of the RAN. 
Once the coverage issue is detected, the MDAS producer provides the analytics report that precisely describes the coverage issue, and the analytics report needs to contain sufficient information to enable the MDAS consumer (e.g., SON CCO function) to take the remedy actions. The MDAS producer may also provide the recommended actions to solve the identified coverage issue in the analytics report, so that the MDAS consumer can execute the actions accordingly or by taking the recommended actions into account.
The MDAS producer is informed when the actions are taken by the MDAS producer consumer to solve the coverage issue described in the analytics report, so that the MDAS producer can start evaluating the result of the executed actions.
The MDAS producer gets the execution reports describing the actions taken by the MDAS consumer, and takes the execution reports into account to fine-tune the accuracy of the future (new or updated) analytics report.
The MDAS producer also provide update(s) of the analytics report to indicate the status change (e.g., solved, mitigated or deteriorated) of the coverage issue.
[bookmark: _Toc23230721]6.1.1.2	Potential requirements
REQ-RCA_COV-CON-1	The MDAS producer should have a capability allowing the authorized consumer to get the analytics report describing the coverage issue.
REQ-RCA_COV-CON-2	The MDAS producer should have a capability to provide the analytics report describing the coverage issue to the authorized consumer based on the performance measurements, KPIs, MDT/RLF/RCEF reports, QoE reports, geographical data and terrain data and configuration parameters related to RAN coverage.
REQ-RCA_COV-CON-3	The analytics report describing the coverage issue should contain the following information:
-	The identifier of the coverage issue described in the analytics report;
-	Indication of whether the coverage issue is weak coverage or coverage hole;
-	The start time of the coverage issue;
-	The geographical area and location where the coverage issue exists;
-	Whether the coverage issue exists in 5G only or in all RATs;
-	The cells affected by the coverage issue;
-	The severity level (e.g., critical, medium) of the coverage issue;
-	The recommended actions to solve the coverage issue.
[bookmark: _Toc23230722]6.1.1.3	Possible solutions
TBD
[bookmark: _Toc23230723]6.2	Capacity related issues
[bookmark: _Toc23230724]6.2.1	RAN user plane congestion analysis
[bookmark: _Toc23230725]6.2.1.1	Use case

With the development of diverse communication services, user data volume demanded by end users grows rapidly which may not be satisfied by the current deployed 5G network. 
In clause 3.1, [9], the RAN user plane congestion is defined as the situation where the demand for RAN resources to transfer user data exceeds the available RAN capacity to deliver the user data for a significant period of time in the order of few seconds or longer. A short-duration burst of user plane traffic is not identified as RAN congestion.
Due to the complexity of 5G network and wireless environment, multiple types of causes may lead to this problem of user data congestion, e.g., bad wireless environment, lack of physical or virtual resources and unsuitable network planning and configuration. To satisfy the demands from end users, it is of great importance to analyse the user data congestion problems and identify the root causes and potential solutions.
Editor’s Note: The more detailed descriptions of user plane congestion are FFS.
[bookmark: _Toc23230726]6.2.1.2	Potential requirements
REQ-Congestion_Analysis-1: The MDAS producer shall be able to provide the analysis report to reveal the network user data congestion problem.
……
[bookmark: _Toc23230727]7	Conclusions and recommendations
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