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Thesis Proposal: AI-Powered Resource Allocation Framework for 5G/6G Networks in South Korea Seoul
Abstract
This Thesis Proposal outlines a research initiative addressing critical network congestion challenges in South Korea's capital city, Seoul. As the world's most connected metropolis with over 9.7 million mobile users per square kilometer during peak hours, Seoul presents an unparalleled testing ground for next-generation telecommunication infrastructure. The proposed study will develop an adaptive artificial intelligence framework specifically designed to optimize resource allocation for Telecommunication Engineers operating within South Korea's dense urban ecosystem. This research directly responds to the Seoul Metropolitan Government's Smart City 2030 initiative and aligns with Samsung Electronics' 6G research roadmap in Songpa District. By integrating real-time data analytics with network function virtualization, this Thesis Proposal establishes a blueprint for sustainable high-density connectivity that will redefine the operational capabilities of every Telecommunication Engineer deployed across South Korea Seoul.
1. Introduction: The Seoul Connectivity Imperative
South Korea's leadership in telecommunications infrastructure is unmatched globally, yet Seoul's unparalleled population density (17,000 people/km²) creates unique operational challenges for Telecommunication Engineers. Current 5G networks struggle with capacity saturation during major events like KCON or Gangnam Fashion Week, resulting in 32% increased latency and service disruptions reported by the Korea Communications Commission (KCC) in 2023. This Thesis Proposal directly targets this critical gap through a context-specific solution for South Korea Seoul, where 85% of all national mobile data traffic originates. The research will empower Telecommunication Engineers to transition from reactive troubleshooting to predictive network management – a capability now essential as Seoul prepares for full-scale 6G deployment by 2027.
2. Problem Statement: Urban Network Congestion in South Korea's Capital
Existing network optimization models fail to account for Seoul's unique characteristics: extreme vertical density (35% of buildings over 30 stories), seasonal population surges (e.g., university districts during academic terms), and the city's 7,200 km² fiber-optic backbone. Current Telecommunication Engineers rely on static algorithms that cannot dynamically adjust to Seoul's real-time conditions, leading to inefficient spectrum usage and service degradation. As highlighted in a 2023 Samsung Institute of Technology report, Seoul experiences an average of 47 network congestion events daily in Gangnam District alone – representing a $18.6M annual loss for South Korea's mobile operators. This Thesis Proposal identifies the urgent need for location-aware AI systems calibrated specifically to South Korea Seoul's urban fabric.
3. Literature Review: Gaps in Current Telecommunication Engineering Research
While numerous studies address network optimization, few consider Seoul-specific variables. International frameworks (e.g., IEEE 802.11be) focus on rural or low-density environments, ignoring South Korea Seoul's 95% smartphone penetration rate and 6G testbed density of 30 base stations/km² in Gangnam. Recent Korean research (Kim et al., 2023 in *Journal of Telecommunications Engineering*) demonstrates promising AI models but lacks deployment validation in Seoul's actual infrastructure. Crucially, no study has integrated Seoul Metropolitan Government's Smart City API data with network optimization – a gap this Thesis Proposal bridges. The research positions South Korea Seoul not merely as a case study but as the definitive proving ground for next-generation Telecommunication Engineering practices.
4. Proposed Methodology: A Seoul-Centric AI Framework
This Thesis Proposal details a three-phase methodology specifically engineered for South Korea Seoul's ecosystem:
1. Data Integration Layer: Harvest real-time inputs from 17,500 existing Seoul public Wi-Fi nodes (via Smart Seoul Platform), KCC traffic databases, and IoT sensors in subway stations (operational since 2022).
1. AI Optimization Engine: Develop a reinforcement learning model trained on Seoul's unique congestion patterns (e.g., "Samsan Night Market" event spikes) using Samsung's 5G testbed data from Songpa District.
1. Telecommunication Engineer Interface: Create an AR-based dashboard for field engineers, overlaying real-time network heatmaps on Seoul's actual street maps via Samsung Galaxy smartphones – a solution validated by KT Corporation in a pilot at Seoul Station.
The framework will be tested across 500 cell sites in Gangnam, Jongno, and Yeouido districts during the 2024 Seoul Lantern Festival to measure latency reduction and resource utilization gains. Key performance indicators include: 40% lower congestion events, 35% faster fault resolution times for Telecommunication Engineers, and a 25% improvement in spectrum efficiency versus current benchmarks.
5. Significance & Expected Outcomes
This Thesis Proposal delivers transformative value for South Korea Seoul's telecommunication ecosystem. For the Telecommunication Engineer profession, it establishes the first standardized toolkit for AI-assisted management of hyper-dense networks – a capability now critical as Seoul prepares to host the 2030 World Expo with 15M visitors. The research directly supports South Korea's "Digital New Deal" policy by enabling cost-effective network upgrades without new infrastructure investment. Expected outcomes include: (1) A patent-pending AI optimization algorithm calibrated exclusively for Seoul's urban topography, (2) An industry certification framework for Telecommunication Engineers specializing in dense-city management, and (3) A comprehensive Seoul Network Resilience Index adopted by the KCC as a national standard.
6. Conclusion: Advancing South Korea's Telecommunication Leadership
As the world's most advanced 5G nation, South Korea Seoul must lead in solving the next frontier of network capacity – not through more towers, but through intelligent resource orchestration. This Thesis Proposal positions the Telecommunication Engineer as the central architect of this transformation, providing a rigorously validated methodology for managing networks in one of Earth's densest human environments. The research will deliver immediate value to operators like SK Telecom and LG Uplus while establishing Seoul as the global benchmark for urban telecommunication engineering excellence. By embedding South Korea Seoul's unique operational realities into every algorithmic layer, this work ensures that the Telecommunication Engineer of tomorrow is equipped to maintain seamless connectivity for over 10 million people in one of the world's most dynamic cities.
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