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 Start of Change 1 


Annex X
 (informative):
Relation of reliability and communication service availability
Availability and reliability are used both in 3GPP and vertical industries, but with different meanings. Communication service availability addresses the availability of a communication service. This definition follows the vertical standard IEC 61907 [7]. On the other hand, reliability is a 3GPP term and addresses the availability of a communication network. The relation of both terms is depicted in figure C-1 for a mobile network.
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Figure C-1: Illustration of the concepts reliability and communication service availability.
As depicted, reliability covers the communication-related aspects between two nodes (here: end nodes), while communication service availability addresses the communication-related aspects between two communication service interfaces. This might seem to be a small difference, but this difference can lead to situations, where reliability and communication service availability have different values.

Example: traffic gets "stuck"
The related scenario is depicted in figure C-2.
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Figure C-2: Example in which reliability and communication service availability have different values. Packets are reliably transmitted from the communication service interface A to end node B, but they are not exposed at the communication service interface B.

This scenario addresses unicast communication from application A to B. The packets are handed over at the communication service interface A from the application to the communication network, and the packets are then transmitted to the end node B. In this example, the packets received by end node B are not exposed at the communication service interface B. So, even if all packets that are handed over to end node A are successfully delivered to end node B within the time constraint required by the targeted service (reliability = 100 %), the communication service availability is 0% since no packets arrive at the "end", namely the communication service interface B.

Example: packets dropped at the communication service interface
The related scenario is depicted in figure C-3.
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Figure C-3: Example in which reliability and communication service availability have different values. Only half of the packets handed over to the end node A are actually transmitted to end node B and then handed over to application B at the communication service interface B.

This scenario describes unicast communication of evenly interspersed packets from application A to B. The packets are handed over at the communication service interface A from the application to the communication network, and the packets are then transmitted to the end node B. However, only every second packet is actually successfully handed over to end node A and then transmitted to end node B. Thus, only half of the packets arrive at application B. Note though that the reliability of the mobile network is 100%, since all packets transmitted by end node A are delivered to end node B within the time constraint required by the targeted service. However, depending on the agreed QoS, the communication service availability can be of the same value as the reliability or much lower. For instance, if the agreed survival time is equal to or larger than the end-to-end latency, reliability and communication service availability are equal. However, if the survival time is smaller, the reliability is two times the communication service availability. 

Note that the shortest time interval over which the communication service availability should be calculated is the sum of  end-to-end latency and survival time.


 





 End of Change 1 



 Start of Change 2 


4.1
Introduction

For the purpose of this document, a vertical domain is a particular industry or group of enterprises in which similar products or services are developed, produced, and provided. Automation refers to the control of processes, devices, or systems in vertical domains by automatic means. The main control functions of automated control systems include taking measurements, comparing results, computing any detected or anticipated errors, and correcting the process to avoid future errors.  These functions are performed by sensors, transmitters, controllers, and actuators.

In the context of this document, cyber-physical systems are referred to as systems that include engineered, interacting networks of physical and computational components. Cyber-physical control applications are to be understood as applications that control physical processes. Cyber-physical control applications in automation follow certain activity patterns, which are open-loop control, closed-loop control, sequence control, and batch control (see Clause 4.2).

Communication services supporting cyber-physical control applications need to be ultra-reliable, dependable with a high communication service availability, and often require low or (in some cases) very low end-to-end latency. For a discussion of the difference between communication service availability and reliability see Annex X
.
Communication in automation in vertical domains follows certain communication patterns. The most well-known is periodic deterministic communication, others are aperiodic deterministic communication and non-deterministic communication (see Clause 4.3).

Communication for cyber-physical control applications supports operation in various vertical domains, for instance industrial automation and energy automation. This document addresses service requirements for cyber-physical control applications and supporting communication services from the vertical domains of factories of the future (smart manufacturing), electric power distribution, and central power generation. Service requirements for cyber-physical control applications and supporting communication services for rail-bound mass transit are addressed in TS 22.289 [23].

 End of Change 2 



 Start of Change 3 


4.5
Implications for 5G systems

In order to be suitable for automation in vertical domains, 5G systems need to be dependable and flexible to meet specific KPIs to serve specific applications and use cases. They need to come with the system properties of reliability, availability, maintainability, safety, and integrity. What particular requirements each property needs to meet depends on the particularities of the domain and the use case. Annex X
 discusses the difference between reliability and communication service availability. The requirements in this document provide various sets of performance criteria that need to be met to satisfactorily support different use cases of cyber-physical control applications used by various vertical markets.

 End of Change 3 
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�@MCC: Please replace with pertinent annex letter.
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