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Summary based on the input provided by Siemens in SP-220458.
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Cyber-physical control applications require very high levels of communication service availability and some of them also require a very low end-to-end latency as well as real-time capabilities. eCAV  provided more specific 5G service requirements for cyber-physical control applications in vertical domains, 5G service requirements on enhancements for cyber-physical control applications in vertical domains, and new 5G service requirements for specific aspects (Stage 1). Relative to the Rel-16 baseline, there are more specific requirements or additional requirements for closely-related additional functionality in order to improve the applicability of 5G systems to vertical domains.
Additional 5G service performance requiremens (KPIs, influencing parameters) have been provided for enhanced and new use cases of cyber-physical control applications: control-to-control communication, wired-to-wireless link replacement (100 Mbit/s, 1 Gbit/s), cooperative carrying, mobile operation panels, and industrial wireless sensors.
This work item addressed further and enhanced service requirements for industrial Ethernet integration, which includes time synchronization, clock synchronization performance requirements, different time domains, integration scenarios, and support for time-sensitive networking (TSN). One service requirement should be emphasized: The 5G system shall support clock synchronization (e.g. IEEE 802.1AS) through the 5G network if the sync master and the sync devices are served by different UEs (see also figure 1). The flow of clock synchronization messages is in either direction, UL and DL, and can contain two wireless links on its path.
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Figure 1: 5G network on path of synchronization messages with two wireless links (both, UL and DL) [TR 22.832]
Service requirements on direct device communication (ProSe communication) for cyber-physical control applications were provided (general, network performance, clock synchronization, service continuity, aspects of indirect communcication), many of them supporting the use case of cooperative carrying.

Furthermore, high-level requirements for enhancements in network operation and maintenance in 5G non-public networks for cyber-physical control applications in vertical domains and enhancements and clarifications for positioning have been provided..
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