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Abstract: With the rapid development of the fifth—generation (5G) and next—generation (6G) mobile communication technologies, the
popularization of various intelligent terminal devices and the diversification of mobile Internet services have made wireless communication
networks face unprecedented traffic pressure and quality of service (QoS) requirements. As a core technology to solve the problems of scarce
spectrum resources, insufficient network coverage, and unbalanced service quality, Heterogeneous Wireless Networks (HWNs) form a
multi—level, multi—standard, and multi—scenario collaborative networking architecture by integrating various types of network nodes such as
Macro Base Stations (MBS), Pico Base Stations (PBS), Femto Base Stations (FBS), and Wireless Local Area Networks (WLAN). It can
effectively improve network coverage, spectrum utilization, and user service experience. However, the characteristics of HWNs, such as

multi—node coexistence, multi—resource coupling, and multi—interference superposition, make resource allocation a key bottleneck restricting
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its performance improvement. Traditional resource allocation mechanisms often fail to balance multi—objective optimization requirements

such as system throughput, energy efficiency, and user fairness, and lack sufficient adaptability and stability in dynamic network
environments.As a mathematical tool derived from game theory and combinatorial optimization, matching theory provides a new solution for
resource allocation in HWNs by virtue of its unique advantages in solving optimal matching problems between bilateral/multilateral subjects.
By describing the preference relationships and utility functions of different subjects (such as users, base stations, and resource blocks), this
theory can achieve accurate matching between resources and demands under the premise of satisfying various constraints, while taking into
account multi—objective optimization and system stability. Aiming at the core pain points of resource allocation in HWNs, this paper deeply
studies the application mechanism of matching theory in resource allocation, constructs a resource allocation framework based on matching
theory, designs efficient, stable, and adaptive matching algorithms, and verifies its performance advantages through simulations.The main
research work of this paper is as follows: Firstly, systematically analyze the development status of HWNs and the core challenges faced by
resource allocation, and demonstrate the applicability and superiority of matching theory in resource allocation. Secondly, construct the system
model of HWNs, clarify the key elements such as network topology and resource types, formally describe the resource allocation problem,
and establish the objective function and various constraints for multi—objective optimization. Thirdly, based on the foundation of matching
theory, design a user—resource bilateral matching model, optimize user preference ordering and resource utility functions, propose resource
allocation strategies based on deferred acceptance algorithm and distributed matching algorithm, and optimize and improve the algorithms for
dynamic network environment and multi—objective trade—off requirements. Fourthly, build a simulation platform, set reasonable simulation
parameters and comparison benchmark algorithms, verify the performance of the proposed algorithm from multiple dimensions such as system
throughput, spectrum efficiency, and user satisfaction, and analyze the complexity and convergence of the algorithm. Finally, summarize the
research results of this paper, analyze the performance advantages and limitations of the proposed mechanism, and look forward to the future
research directions combining artificial intelligence, ultra—dense networking and other technologies.Simulation results show that compared
with traditional optimization algorithms and random allocation algorithms, the resource allocation mechanism based on matching theory
proposed in this paper can significantly improve system throughput and spectrum efficiency, eftectively guarantee user QoS and fairness,
reduce network interference, and has good adaptability and stability in dynamic scenarios such as user mobility and network load fluctuations.
The research results of this paper provide theoretical support and practical reference for the optimal resource allocation of HWNs, and have
important theoretical significance and engineering application value for promoting the efficient deployment and evolution of 5G/6G
heterogeneous networks.

Keywords: Heterogeneous Wireless Networks; Matching Theory; Resource Allocation; Deferred Acceptance Algorithm; Multi—objective
Optimization; Dynamic Adaptation; Spectrum Efficiency; User Fairness
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FE T IEE BUPERE RN P RES . AT A IS . DR
IR = A ORI & 2R B IR R AR AL oK, A
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