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Table 1 Dynamic clustering algorithm based on the number of base stations in a virtual cell
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Fig. 3 Association probability versus cluster's radius and base station’s density
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Stochastic Geometry-Based Coverage Analysis for Millimeter Wave
Coordinated Transmission under Limited Cooperation
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Abstract: With the evolution from 5G to 6G, wireless communication systems are facing ever-
increasing demands for ultra-high throughput and massive connectivity. Owing to its abundant spectrum
resources, the millimeter-wave band has emerged as a key enabling technology for future wireless com-
munications. However, mmWave networks suffer from severe propagation loss and high sensitivity to
blockage, and therefore usually rely on dense base station deployment to ensure coverage performance,
which in turn aggravates inter-cell interference. As an effective approach for interference mitigation and
coverage enhancement, cooperative transmission has shown great potential in mmWave communica-
tions. Nevertheless, due to the significant differences between line-of-sight (LLoS) and non-line-of-sight
(NLoS) propagation characteristics in mmWave channels, the design and performance analysis of coop-
erative transmission schemes tailored to such characteristics still require further investigation. To this
end, a finite cooperative transmission model for mmWave networks based on stochastic geometry is de-
veloped and the impact of cooperative strategies on the coverage performance of a typical user is system-
atically investigated. Specifically, the distance distributions and association probabilities between the
typical user and its serving base stations under both L.oS and NLoS conditions are derived. Furthermore,
by applying the Laplace transform to the aggregate interference, a closed-form expression for the coverage
probability is obtained. Based on this, the effects of key system parameters, including base station density,
cooperation threshold, and virtual cell radius, on the coverage performance are further analyzed.

Key words: stochastic geometry; millimeter-wave communication; limited cooperation; coverage

probability



