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1
Decision/action requested

The group is asked to discuss and agree on the proposal.
2
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Rationale

MDAS (Management Data Analytics Service) is defined in TS 28.550 [1] and TS 28.533 [2], and has also been mentioned repeatedly by various other technical specifications and reports including for example TS 28.530 [3], TR 28.861 [4] and TR 28.805 [5]. 
The MDAS can potentially be consumed by various MFs (i.e., MnS service producers/consumers) including for example SON functionalities, NFMF, CSMF, etc. However the management data analytics has not yet been completely specified, for example it is still unclear what and how MDAS is provided and/or consumed.

The quotations below give example relevant text extracted from the above mentioned technical specifications and reports:

Text quoted from TS 28.550 [1]:

“4.2
Management data analytics

The raw performance data of NFs of the mobile network can be analysed, together with other management data (e.g., alarm information, configuration data), and formed into one or more management analytical data for NFs, sub-networks, NSSIs or NSIs. The management analytical data can be used to diagnose ongoing issues impacting the performance of the mobile network and predict any potential issues (e.g., potential failure and/or performance degradation). For example, the analysis of NSI/NSSI resource usage can form a management analytical data indicating whether a certain resource is deteriorating. The analysis and correlation of the overall performance data of mobile network may indicate overload situation and potential failure(s). 

SON Capacity and Coverage Optimization (CCO) is one typical case that may consume the management analytical data. CCO provides optimal coverage and capacity for the E-UTRAN, see clause 4.5 of TS 28.628 [13], which may also be applicable for 5G radio networks. The management analytical data related to coverage and capacity help the SON CCO to realise the situation of coverage and capacity or interference, and to trigger corresponding optimization if needed.

Note: 
Details of the management analytical data including e.g. format, categorisation and method/algorithm of calculations are to be defined.”
Text quoted from TS 28.550 [1]:

“SON Capacity and Coverage Optimization (CCO) is one typical case that may consume the management analytical data. CCO provides optimal coverage and capacity for the E-UTRAN, see clause 4.5 of TS 28.628 [13], which may also be applicable for 5G radio networks. The management analytical data related to coverage and capacity help the SON CCO to realise the situation of coverage and capacity or interference, and to trigger corresponding optimization if needed.

Note: 
Details of the management analytical data including e.g. format, categorisation and method/algorithm of calculations are to be defined.”

Text quoted from TS 28.530 [3]:

“4.9
Management data analytics for 5G networks

The 5G networks have capability to support a variety of communication services, such as IoT and eMBB. The increasing flexibility of the networks to support services with diverse requirements may present operational and management challenges. 5G networks management system can therefore benefit from management data analytics for improving networks performance and efficiency to accommodate and support the diversity of services and requirements. The management data analytics utilize the collection of network data (including e.g. service, slicing and/or network functions related data) to perform analytics in order to assist and complement management services for an optimum network performance and service assurance. 

5.1
Requirements

5.1.1
General requirements

REQ-5GNS-CON-13 The 3GPP management system shall be able to provide management data analytics to authorized consumers.
REQ-5GNS-CON-14 The 3GPP management system shall be able to collect and analyse relevant management data.

5.1.2
Network slicing management

REQ-3GPPMS -CON-25
The 3GPP management system shall support collection and analysis of the status and events of the network slice instance resources for the purpose of fault management.

REQ-3GPPMS -CON-26
The 3GPP management system shall support collection and analysis of the status and events of the network slice instance resources for the purpose of performance management.
5.4.14
Management data analytics for 5G networks

	Use case stage
	Evolution/Specification
	<<Uses>>
Related use

	Goal 
	To provide management data analytics services to authorized customers (e.g., re-configuring for more efficient operation and maintenance)
	

	Actors and Roles
	Network Operator (NOP)


	

	Telecom resources
	Network Slice Instance
3GPP management system
	

	Assumptions
	N/A
	

	Pre-conditions
	The 3GPP management system has the capability to collect the related network data for analysis.
	

	Begins when 
	The 3GPP management system receives network data analytics request.
	

	Step 1 (M)
	The 3GPP management system checks if the existing management data is sufficient to generate the network data analytics information.3GPP management system may trigger to obtain more network data for analytics purpose, such as new measurement jobs, subscriptions to alarm notifications. 
	

	Step 2 (M)
	For management data analytics purposes, 3GPP management system may request services (e.g., management data analytics, PM, FM) from the related network slice instance constituents.
	

	Step 3 (M)
	3GPP management system sends the analytics results to the NOP. 
	

	Ends when 
	NOP has the required network data analytics information.
	

	Exceptions
	One of the steps identified above fails.
	

	Post-conditions
	The NOP receives network data analytics information from the 3GPP management system, the information could be utilized for optimizing the network.
	

	Traceability 
	REQ-5GNS-CON-13,REQ-5GNS-CON-14
	


Text quoted from TR 28.861 [4]:
“4.1.5
Management Data Analytics Service and SON functions

Management data analytics for 5G networks have already been defined in 28.550 and also by other specifications including 28.530 and 28.533. It utilizes both management and network data collected through management services and from network functions (including e.g. service, slicing and/or network functions related data) and makes the corresponding analytics based on the collected information. These analytics services (i.e., MDAS) can be made available and consumed by other management and SON functions. Figure 4.1.5-1 gives a high level illustration of potential interaction and utilisation of the MDAS. 
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Figure 4.1.5-1 Management Data Analytics Service and SON functions

It is therefore important that the following concept is observed and considered for the development of use cases and requirements, i.e.
·    SON functions may utilise the services provided by the management data analytics (i.e., MDAS) to conduct their functionalities and control actions.

Note: other potential interactions between the entities are not shown in the diagram in Figure 4.1.5-1 above.”
Text quoted from TR 28.805 [5]:

“5.1.4

MDA-Assisted network provisioning contributing to SLA assurance

5.1.4.1
Description

The 5G network can support different services with various QoS parameters. The QoS parameters are maintained by the system during the lifetime of the network.

Utilizing MDAF to provide big data analytics in order to help the management system functions to derive suitable network topology (e.g. VNF chains, network configurations etc.) to guarantee the service assurance given by the vertical customers from the network provisioning aspect. After the network is setup with the suitable configurations, the control plane and user plane could do further adjustment (e.g. with UE session control etc.) to improve the individual user experiences.

In this case, management system needs to identify which service requirements that are related to the network management system for the purpose of network or network slice deployment, and which type of information that could be provided to MDAF for the analytics.

For communication service provisioning, CSMF translates customer level SLA into communication service requirements, and analyzes the network capability to determine whether to map the CSI to an existing NSI or a new NSI. This operation is performed in the CSI or NSI planning phase. MDAF can be utilized to assist such planning. MDAF may get SLA requirements as input from CSMF and provide analytical information which may include network performance data and recommended network configuration settings to help the management system functions to derive the suitable configuration parameters.

For example, service SLA requirements such as E2E latency, bandwidth, service area, user capacity, user QoE requirements etc. may be used as input to MDAF. . Information from 5GC and NG-RAN, such as performance measurements of 5GC NFs, performance measurements of gNBs and en-gNBs, QoE measurement etc., may be used as input also to MDAF. The output data provided by MDAF may include performance data and recommended configuration settings.”
Related SA2 and RAN3 discussion:

SA2 has specified NWDAF in Rel-16 (see TS 23.288), and has started a new SI for Rel-17 on eNA phase 2 in (SP-190557) which is aimed to enhance the NWDAF. RAN3 is planning for RAN Centric data collection enhancement discussion in Rel-17
The relation between MDAS and analytics function in SA2 and RAN3 needs to be clarified.
3.2
Discussions

According to definition of MDAS in 28.550 [1], the management data analytics can be used to diagnose ongoing issues impacting the performance of the mobile network and predict any potential issues (e.g., potential failure and/or performance degradation). 

For diagnosis of network issues, the root cause(s) need to be figured out precisely. One network issue may result in multiple symptoms, such as alarms, performance degradation, user complaints, etc., and the MDAS can analyse these symptoms and provide (or be part of process of providing, such as SON) the precise root cause indication to the consumer. For instance, repeated coverage holes and interference spots in the radio coverage of a network may result in low data throughput, high packet loss rate, high power consumption and potentially leading to RRC connection setup failures affecting the quality of end user experience.

For prevention of potential network issues (e.g. potential resource shortage), the MDAS can analyse the network status (e.g., measurements related to load and resource usage) in connection with other related data from the past and provide indications of potential issues, so the consumer of analytics service may take preventative actions to avoid the issues from happening.
For the critical ongoing and potential network issues, the MDAS output can be used to alert the consumer to take immediate actions.

The network demands change quite dynamically in 5G network to support diverse services, and the network demands need to be fulfilled as soon as possible to shorten the time to market for the new services and assure the performance of the existing services. The MDAS can make the prediction of the network demand, and support the consumer to take necessary actions to fulfil the network demand, for instance the action could be network capacity upgrade, deployment of new NFs or re-deployment of existing NFs from demand decreasing location to the demand increasing location.
In addition, the MDAS can also support the optimization of networks, services and functionalities.

Furthermore, the MDAS can support the automation of network and service management.
The MDAS may also provide recommendations on the actions besides the indications of the issues or predictions.

However, the scenarios, use cases and potential solutions for the aspects mentioned above have not yet been completely or clearly specified.

Furthermore, the relationship between NWDAF (cf. SA2 Rel-17 Study on Enablers for Network Automation for 5G - phase 2 (SP-190557)) and MDAS is not clear, including their respective input and output data and their potential interactions required.
Therefore, further study is needed on the enhancement of MDAS.
4
Detailed proposal
It is proposed to start a new study on enhancement of MDAS.
