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Abstract: The pressure to develop new network architectures and multiple access technologies is driven by increasing 
demands on network performance, number of devices, network traffic and use cases. Recent advances in open radio 
access networks with open interfaces and software-defined network functionalities allow adaptability in terms of 
medium access control and physical layer, but also flexibility in terms of network architectures. The aim of this tutorial is 
to provide a comprehensive overview of the current set of network architectures for wireless access together with next 
generation multiple access technologies. It starts with the classical models for MAC, BC, IC from network information 
theory and derives the fundamental results on capacity regions and their coding and signal processing schemes. 
Extensions to multi-carrier, multi-antenna and multi-cell scenarios are discussed. The evolution from orthogonal to 
SDMA, NOMA and RSMA techniques and their performance guarantees are carefully explained. Recent advances 
towards multiconnectivity, cloud RAN and CFMA are explained. The data rate benefits of an anecdotal open RAN 
network are developed, and corresponding user data rates are calculated. Massive random and grant-free access 
schemes are also discussed. The tutorial concludes with a list of open research questions. 
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