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Scaling Language Models Across Wireless Networks

This book systematically examines the integration of language models with wireless
networks from both architectural and algorithmic perspectives. It begins with the evolution
of language models and wireless network requirements, followed by core concepts such
as model scaling, training, inference, and the resource constraints shaping their
deployment. Building on this foundation, the book investigates LLMs in cloud
environments and SLMs for edge computing, focusing on compression, distillation, and
efficiency under constrained conditions. The central part of the book is structured around
two complementary directions. The first, network-aided collaborative language models,
explores how cloud and edge language models can jointly support distributed inference
through model partitioning, collaborative training, and adaptive coordination, considering
synchronization and communication constraints in wireless networks. The second,
language model-aided network optimization, focuses on using language models as
decision-making agents to improve network performance, covering protocol optimization,
expert routing, and cross-layer integration. These technical developments are grounded
through detailed application scenarios and case studies, analyzing trade-offs between
accuracy, latency, and resource consumption. The book concludes with forward-looking
discussions on architecture, deployment strategies, and research challenges, serving as
a comprehensive reference for researchers and practitioners at the intersection of
wireless networks and artificial intelligence.
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