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Abstract: Beyond 5G (B5G) is a critical transition stage from the 5th generation mobile communication to the 6th generation. Its core goal is
to achieve higher capacity, lower latency, more connections, higher reliability and more intelligent network services on the basis of the three
5G application scenarios. To meet the ever—growing demands of emerging services such as smart cities, industrial Internet,
vehicle—to—everything, telemedicine, immersive media and integrated space—air—ground—sea communication, mobile communication
networks are rapidly evolving from the traditional macrocell-dominated single—layer architecture to a multi—layer heterogeneous,
ultra—densely deployed and high—spectrum—reuse structure. As one of the core technical approaches for B5G to achieve capacity
multiplication and deep coverage, Ultra—Dense Network (UDN) significantly improves spectrum efficiency and system throughput in a
limited area by densely deploying a large number of low—power access nodes. However, with the continuous increase of base station density,
full reuse of spectrum resources, heterogeneous network architecture, diversification of access node types and dynamic user services, the
interference in the network presents the characteristics of complexity, globalization, dynamics and coupling. The traditional cell—centric

interference coordination mechanisms gradually expose problems such as rough coordination granularity, insufficient dynamic adaptability,
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large signaling overhead, poor robustness and limited scalability in the face of B5G ultra—dense scenarios, which are difficult to meet the

comprehensive requirements of future networks for high rate, low latency, high reliability and wide connectivity.

This paper takes the interference coordination technology of B5G—oriented ultra—dense networks as the research object, and carries out
systematic research on key issues such as the interference generation mechanism of ultra—dense networks, the bottleneck of traditional
interference coordination technologies, the construction of new interference coordination systems and the verification of simulation
performance. Firstly, the core requirements, technical characteristics of B5G networks and the basic architecture of ultra—dense networks are
sorted out to clarify the source, type and evolution law of composite interference. Secondly, the basic principles and application scenarios of
traditional interference coordination technologies are summarized, and their limitations in B5G high—dynamic, high—density and
high—heterogeneous environments are deeply analyzed. Thirdly, from the three levels of frequency—time domain joint coordination,
intelligent algorithm—driven optimization, beamforming and airspace collaborative enhancement, a new interference coordination technology
system adapted to the characteristics of B5G ultra—dense networks is constructed, which improves the interference suppression capability and
overall system performance from the perspectives of resource collaboration, intelligent decision—making, airspace suppression and cooperative
scheduling. Finally, by constructing a simulation scenario close to the actual engineering deployment, multi—dimensional performance
verification and comparative analysis of the proposed interference coordination scheme are carried out. Starting from indicators such as
interference suppression effect, spectrum efficiency, edge user performance, system throughput, user fairness and delay reliability, the
effectiveness and advancement of the new interference coordination technology in B5G ultra—dense networks are proved.The results show
that the multi—dimensional collaborative and intelligent enhanced interference coordination technology designed for B5G can effectively
suppress composite interference such as intra—layer interference, cross—tier interference, cross—link interference, pilot contamination and
inter—beam interference, significantly improve the signal—to—interference—plus—noise ratio of edge users, system spectrum efticiency and
overall network throughput, and improve user fairness and reduce service delay. The theoretical system, technical scheme and performance
analysis results constructed in this paper can provide theoretical reference and engineering support for the commercial deployment, network
planning, interference optimization of B5G ultra—dense networks and the pre—research of 6G mobile communication interference
management technology.
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