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Abstract

The increasing needs for telecommunication service availability is one of the main vital objectives for the modern countries, and we found some services is degraded due to unjustified delay in restoration of telecom services, this research aimed to find better restoration times based on ML & AI.

The study conducted on historical data of failures on telecom network, results will indicate the real-time mechanism to identify the root cause and hence restoration time is better than the legacy way.

This will be based on a data-driven approach for intelligent network failure restoration, that leads to enhanced minimization of downtime.

Introduction

Telecommunication network Down time is one of the most key KPI factor of telecom industry, by minimizing it up to minimum will lead to better availability and accordingly services.

Background

Minimizing downtime of the telecom network is most challenging requirement, based on Data analysis findings, found that identifying the HUB site that serve multiple sites is taking time that impact the site restoration, that could be avoided using ML & AI to identify the HUB site and root cause of the outages and hence the Field operation engineers can start the restoration on spot.


Problem statement (Enhance the problem statement submitted in Assignment 2, if possible; otherwise, include it as is.)

During telecom network operations, we face many failures every day, and one of the main factors that affect the network KPIs is the mean time to repair (MTTR), and there is a critical factor that affects these KPIs. This factor is the identification of the main node point that is causing the outage and accordingly the field engineer starts travelling to that main location to restore the services, so if we build this ML & AI automation into a network with complex connectivity and dynamic changes, we will get better KPIs.

Research objective (Enhance the research objectives submitted in Assignment 2, if possible; otherwise, include them as is)

this research will cover the need of ML & AI implementation in the telecom network Operations, where we can reduce failure time and then have better KPIs, and the key factor on how to evaluate the implementation, this research based on quantitative results based on past data which is collected from existing operation details

Research scope

Research scope is how to implement ML & AI in the identification of HUB site and root cause seamlessly.
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Paper Selection
Construction of network topology and geographical vulnerability for telecommunication network
Construction of network topology and geographical vulnerability for telecommunication network - ScienceDirect
BTG: A Bridge to Graph machine learning in telecommunications fraud detection
BTG: A Bridge to Graph machine learning in telecommunications fraud detection - ScienceDirect
Topology analysis of wireless mesh network based on 802.11a
Topology analysis of wireless mesh network based on 802.11a | IEEE Conference Publication | IEEE Xplore
Paper Summaries
Paper #1 : Construction of network topology and geographical vulnerability for telecommunication network
Summary : This paper focused on network connectivity and how Geographical area is impacted due to connectivity.
Paper #2 : BTG: A Bridge to Graph machine learning in telecommunications fraud detection
Summary : fraud detection on telecom network using machine learning to enhance network security and better KPIs.
Paper #3 :Topology analysis of wireless mesh network based on 802.11a
Summary : This paper focusing on Topology analysis, to discover the critical nodes that caused a huge services gap during outages.
Critical Analysis
Telecommunication networks play a crucial role in the development of areas with human needs, also outages in the network have a great impact on the progress of such required improvements, during the critical outages the engineers struggle a lot with where to fix the problem to recover the outages and improve the network availability, it took a huge amount of time to identify the main nodes causing the outages, from some examples the average recovery time is two hours, but it could be reduces to one hour and thus a great and tangible enhancement might be achieved.
Table of Reviewed Papers
	#
	Author
	Research Design
	Key Findings and research design
	Methodology
	limitations

	1
	Meili Liu, Xiaogang Qi, Hao Pan
	Descriptive research
	Authors go for more details in network construction in mathematic way.
	Descriptive research
	No ML or deep machine learning is used.

	2
	Xinxin Hu a, Hongchang Chen a, Shuxin Liu a, Haocong Jiang a, Guanghan Chu b, Ran Li a
	Descriptive research
	Researchers implement ML in the telecommunication fraud detection, which is excellent to networks which having very high scale of changes
	Descriptive research
	Did not implement topology detection using ML.

	3
	Dorabella Santos a, Amaro de Sousa a b, Paulo Monteiro a b
	Descriptive research
	Researchers provide case staudy for drawing network topology.
	Descriptive research
	Did not implement machine learning in this implementation.





Synthesis of Information
Information provided from the above three papers are helping our case,  as we want to to detect netwok topology using ML, and guide telecom engineers on where the outage caused, so the fix will be very quick and aligned with Operators needed KPIs.

A brief research methodology to show how the research objectives are achieved. 

Research will be based on implement machine learning from current huge historical data, that is already available in the telecom companies that will help in learning the network topology seamlessly, and AI will detect the HUB site and RC within no time and Engineers can wor k on restorations as soonest.

Expected outcomes.

This research will find the way on how to implement the ML & AI for fault detection for any Telecom environment and implementations milestones and the outcome after implementation
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