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Autonomous Moving Systems: A new Challenge

• Main Fields of Operation

• Industry 4.0: autonomous robots find their way through an industrial 
environment to finish their tasks

• Autonomous Driving: vehicles become more and more autonomous in 
arbitrary traffic conditions → very challenging as many lives are at risk

• Both applications have in common that they require a continuous 
communication with neighbours as well as a coordinating station
→ large (limited) bandwidth with harsh constraints on low latency
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Potential Solution: NOMA Techniques

• In cities they may detect
cars that are hidden by
corners
(and possibly even not 
connected to the BS)
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Classic networks are

• either centralized • or adhoc → hybrid
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Classic OMA System:
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New NOMA System:
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How does it work?
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MultiUser Superposition Transmission (MUST)
Specification # 36.859 - 3GPP, Rel. 13&14
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NOMA Example
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NOMA Example
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Throughput of UE3 drops, as
only 4QAM is allowed for in 

3GPP



Let us consider a larger number of users
First classic OMA Uplink
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Interesting Alternative is Code NOMA
Grant free access with low latency
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Requires Code Book Design
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System Model

15



Detection
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Detection Performance
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Stefan Schwarz
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MM Waves: Multiple Purpose
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Dynamic channels at high frequencies?

Univ.-Prof. Dr.-Ing. Markus 
Rupp
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Vienna Simulator Suite

• LTE 4G
• DL Link Level

• UL Link Level

• DL System Level

• 5G
• DL&UL Link Level (& side link)

• DL&UL System Level 

• Soon also in TDD

• 1000s of users worldwide, ~30 companies (3GPP)
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Conclusion

• In 20 years from now, the (wireless) world will look very different

• This calls for BIG changes in the way we like to consider 
communications

• The big open issues are
• Security, security, security…

• Decentralisation as fall back mode or default?

• Let‘s get started…
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