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Classification of the Work Item and linked work items
2.1
Primary classification
This work item is a … 
	
	Feature

	
	Building Block

	
	Work Task

	X
	Study Item


2.2
Parent Work Item 
	Parent Work / Study Items 

	Acronym
	Working Group
	Unique ID
	Title (as in 3GPP Work Plan)

	FS_MDAS
	SA5
	850028
	Study on enhancement of Management Data Analytics Service

	
	
	
	

	
	
	
	


2.3
Other related Work Items and dependencies
	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	940078
	Rel-18 SA5: Enhancements of Management Data Analytics Service (eMDAS)
	Earlier phase of the MDA specifications

	900010 
	Rel-18 SA2: Stage 2 of eNA_Ph2
	Relevant work on NWDAF of the 5GC

	970031
	Rel18 SA5: Management Data Analytics phase 2 (eMDAS_Ph2)

	Earlier phase of the MDA specifications

	990119

	Rel-18 SA5: Management of AI/ML

	Correspondence of AI/ML and MDA as intelligence and automation features

	840022
	Rel-19 SA1: Study on Enablers for Network Automation for 5G - phase 2
	Relevant Rel-19 study addressing stage 1 use cases and potential requirements

	960019
	Rel-19 SA1: Study on Energy Efficiency as service criteria
	Relevant Rel-19 study addressing stage 1 use cases and potential requirements

	960018
	Rel-19 SA1: Study on Upper layer traffic steering, switching and split over dual 3GPP access
	Relevant to ATSS

	940070
	Rel-18 SA2 Study on Access Traffic Steering, Switching and Splitting support in the 5G system architecture; Phase 3
	Relevant to ATSS


Dependency on non-3GPP (draft) specification: None
3
Justification

The MDA (Management Data Analytics), in conjunction with Artificial Intelligence (AI) and Machine Learning (ML) techniques, is considered an important functionality in the OAM system that brings intelligence and assists automation to the network and service management & orchestration. MDA can help to identify ongoing issues impacting the performance of the network and services, discover in advance potential issues that would cause failure and/or performance degradation, and provide recommendations to solve or mitigate these issues. The MDA can also assist to predict the network and service demands to enable the timely resource provisioning and deployments which would allow fast time-to-market network and service deployments. 
The MDA has been studied in TR 28.809 which led to the initiation of normative specification work which has already been documented in TS28.104 for Rel-17. While some aspects were prioritized and already addressed in Rel-17 normative work, the Rel-18 normative work is currently focusing on additional capabilities and enhancements. The MDA specification developed by the normative phase addresses a wide range of use cases (capabilities), along with corresponding requirements and solutions with analytics input (analytics enabling data) and analytics output (report), as well as the MDA Management Services (MnSs) to support the interactions between the service consumer and producer for MDA request and reporting. The specification also defines MDA functionality and service framework, MDA process, MDA role in management loop as well as other management aspects of MDA. 
The 3GPP Working Groups have already been working while also planning as part of Rel-19 to conduct standardization specifications development on some advanced features and enhancements for the mobile networks. A Wide range of these enhancements and features would potentially bring up new use cases and requirements upon the OAM system for which MDA is expected to play key role.
The latest Rel-19 planning discussions within the 3GPP clearly revealed that most, if not all the 3GPP WGs, including both the RAN and SA WGs, have already been and plan to continue their engagements in some automation/intelligence or AI/ML relevant features/capabilities standardization development advancements. The OAM standardisation support, led by SA5, continues to play a key role in enabling and facilitating the efficient deployment and operation of the relevant intelligence/automation features/capabilities. 
The study for phase 3 will focus on investigating the following topics in order to define any potentially relevant MDA capabilities:
· Energy Efficiency analytics: 

SA5 and other WGs including SA1 and RAN3 have already addressed and plan to continue addressing Energy Saving/Energy Efficiency features/enhancements in their specifications. SA1 has recently completed their Rel-19 study on Energy Efficiency as a service (see TR22.882), addressing a wide range of use cases and corresponding potential requirements and is about to start their corresponding normative work for Rel-19. Similarly, SA5 is planning to continue addressing further EE/ES enhancements as part of the Rel-19.  MDA capabilities may be developed to support the use cases and requirements from SA1, e.g., Energy Efficiency as a criteria for communication services. 
· Edge computing performance analytics:

SA5 has addressed the MDA capabilities for analytics of 5GC and NG-RAN respectively and analytics across both domains. For Edge applications, the end-to-end performance (e.g., latency) to an end user is contributed by both the network side and the Edge Computing side. Therefore, the Edge Computing performance needs to be analysed, to pinpoint the performance bottle neck, figure out the impact to the end users, and derive the optimization recommendations. 
· Data correlation analytics:

More and more complex features in the network including those intelligence and automation related functionalities enabled by e.g., AI/ML technologies rely heavily on huge network and management data. Analytics in the management layer can play a key role in facilitating data management/manipulation including data correlation and optimization. This study aims to address management and network data correlation analytics relevant use cases in relation to data analytics (e.g., PM data) to for instance, but not limited to supporting and facilitating ML model training operational tasks.
· ATSSS performance analytics:

The 3GPP WGs including SA1, CT and SA2 have been working to develop standards for Access Traffic Steering Switching Splitting (ATSSS) feature since Rel-16 timeframe. ATSSS allows the service provider to configure ATSSS rules and push them to the device via the 5GC. These rules will dictate how the device should utilize the 3GPP and/or Non-3GPP access networks, specifically with respect to sending uplink traffic. Conversely, for downlink traffic, the 5GC can provide rules to the UPF which dictate which access network should be used for which traffic flow. MDAS can be utilised to predict and evaluate optimum traffic steering routes based on performance analyses.
· Non-3GPP access performance analytics:

SA5 has already defined number of relevant performances measurements for trusted and untrusted non-3GPP access. Analytics can utilise these 3GPP-defined measurements to help evaluating and predicting the performance of non-3GPP access as compared to 3GPP-access. 
· RAN UE throughput analytics

RAN UE throughput is an important element forming the end user quality of experience and as such operators try to always ensure that this service element is not compromised. To maintain an optimum level of service experience for the end user, throughput is one of the most frequently analysed by the network optimization teams with consistent need for deeper analyses to narrow down the potential, causes of any degradation. Analytics capability of this case will enable the management system to help NOPs a lot to reduce the time and cost on RAN optimization.
· Fault management related analytics and alarm prediction 
Both current and historical faults and alarms data can be a rich source of information to analyse network performance and ensure service quality to the end users. MDAS can be used for prediction and statistics related analytics based on current and historical fault related information. SA5 has standardized alarm management that allows to report existing network problems. Based on different kind of information such as historical alarms, performance measurements, usage patterns, etc. future alarms may be predicted as well. These predicted alarms may be linked to the real alarm(s) if they occur as predicted. This study investigates details of alarm prediction.
· Software Upgrade Validation:

Upgrades in the network including software upgrades are typically conducted during less busy times such as nighttime. Even though the software upgrade task is performed during the night (anticipating that as a lean period), the validation window following the upgrade span can be large because it involves a series of pre- and post-checks. These checks include the evaluation of a set of Key Performance Indicators (KPIs). Typically, it takes weeks or even longer to roll out a new software upgrade for the complete network because the upgrade needs to be monitored for weeks before it is committed in the production network. MDAS predictions can be used to validate the SW upgrade, for a future point of time, right after the upgrade is done.

4
Objective

The objectives of the study on Management Data Analytics (MDA), Phase 3 is to investigate and discuss use cases along with the corresponding potential requirements and solutions for the following topics:
WT.1 Energy efficiency analytics,

Note: The work on this aspect will be in collaboration with SA5 5GEE work on any new enabling data requirements e.g., new relevant performance measurements and/or new KPIs will be developed under the scope of 5GEE work.

WT.2 End-to-End performance analytics including Edge computing domain,

WT.3 Data correlation analytics including, but not limited to supporting and facilitating e.g., ML model training operational tasks,

WT.4 ATSSS performance analytics,

WT.5 Non-3GPP access performance analytics,

WT.6 UE throughput analytics,

WT.7 Fault management related analytics and alarm prediction,

WT.8 Software Upgrade Validation: Using MDAS predictions to validate the software upgrade for a future point of time.
TU estimates and dependencies

	Work Task ID
	TU Estimate

(Study)
	TU Estimate

(Normative)
	RAN Dependency

(Yes/No/Maybe) 
	SA Dependency

(Yes/No/Maybe)

	1
	0.8
	0.9
	Yes, RAN3
	Yes, SA1, SA2

	2
	0.6
	0.6
	No
	Yes, SA1, SA2

	3
	0.6
	0.6
	No
	Yes, SA2

	4
	0.4
	0.5
	No
	Yes, SA1, SA2

	5
	0.5
	0.5
	No
	Yes, SA2

	6
	0.4
	0.5
	Yes, RAN2, RAN3
	No

	7
	0.5
	0.5
	No
	No

	8
	0.5
	0.5
	No
	No


Total TU estimates for the study phase: 4.3
Total TU estimates for the normative phase: 4.6
Total TU estimates: 8.9
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Expected Output and Time scale

	New specifications {One line per specification. Create/delete lines as needed}

	Type 
	TS/TR number
	Title
	For info 
at TSG# 
	For approval at TSG#
	Rapporteur

	TR
	28.9xx
	Study on Management Data Analytics (MDA) – Phase 3
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Work item Rapporteur(s)
7
Work item leadership

SA5
8
Aspects that involve other WGs
Cooperate with SA1, SA2, RAN3, and ORAN where needed.

9
Supporting Individual Members
	Supporting IM name

	NEC

	Intel

	Deutsche Telekom

	

	

	

	

	

	

	

	

	

	


