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Abstract: This document provides definition and description of up state and up time. In the same subclause, it also provides a description of down state and down time. Another subclause provides a description of jitter.
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Introduction
Up state and up time and the opposite down state and down time are important parameters for evaluating the operational time of a communication system, a communication service or a logical communication link. Eventually, they lead to a value for the communication service availability, an important quality measure of the communication for automation in vertical domains.

Another important characteristic parameter is jitter, which characterises the variation of time-based parameters. We provide an overview of how jitter is understood in automation.

This document provides concise definitions of these parameters as well as a brief description of the parameters and their determination in Annex A.

The text is proposed as change to TR 22.804 Study on Communication for Automation in Vertical Domains (FS_CAV).
Proposal
	 PROPOSED CHANGES 	

NOTE TO EDITOR: 
Insert the reference of Change 1 as new reference at the corresponding location in Clause 2 (References).
	 Start of Change 1 	

[x1]	DKE-IEV, German online edition of the International Electrotechnical Vocabulary (IEV), DKE - Deutsche Kommission Elektrotechnik Elektronik Informationstechnik in DIN und VDE, (German Commission Electrical Technology Electronics Information Technology), https://www2.dke.de/de/Online-Service/DKE-IEV/Seiten/IEV-Woerterbuch.aspx

	 End of Change 1 	

NOTE TO EDITOR: 
Insert the definitions of Change 2 as new definitions in alphabetical order into Clause 3.1 (Definitions) and number the NOTES accordingly.
	 Start of Change 2 	
up state: state of being able to perform as required

NOTE X1: This definition is based on [x1, IEV 192-02-01].

up time: time interval for which the item is in an up state

NOTE X2: This definition is based on [x1, IEV 192-02-02].
	 End of Change 2 	

NOTE TO EDITOR: 
Insert the text of Change 3 as new clauses A.X1 and A.X2 in Annex A (Characteristic parameters).
	 Start of Change 3 	
A.X1	Up time, down time and up state, down state

The assessment of communication is referring to messages. Message ratings can be correctly received, incorrectly received, or lost. A lost message is a message which left the source application and never reached the target application. 

Up time and down time can be derived from the introduced types of messages. As far as received messages are correct, the communication is in up state. The time interval of this state experienced by the target device is called up time or up time interval. If a message loss or an incorrectly received message is detected the communication is in down state. The time interval of this state experienced by the target device is called down time or down time interval. This behaviour is illustrated in Figure A.X1-1. 


 
[bookmark: _Ref498436843]Figure A.X1-1: Definition of up time, down time and up state, down state
Up state and down state and the corresponding up time interval and down time interval are also available at the source device. However, they are experienced a little differently with respect to the points in time as illustrated in Figure A.X1-1.

A.X2	Jitter - characterisation of timeliness
Time requirements are typically specified with three or four values. Note, that the following descriptions are with respect to service requirements. 

Target value: The target value should predominantly be achieved by the communication system. For end-to-end latency a suitable statistical parameter is the mode of the latency distribution. The sample mode shall converge with the target value for a significant number of transmissions.

Maximum value: The maximum value should not be exceeded. If so, the affected transmission is not successful. This value refers to a percentile[footnoteRef:1] of, e.g., the end-to-end latency. [1:  The quantity of the percentile is still to be discussed.] 


Minimum value: The minimum value should not be exceeded. If so, the affected transmission is not sucessful. A minimum value is only used in specific use cases, for instance, putting labels at a specific location on moving objects.

Jitter: The jitter is the variation of a (characteristic) parameter. An example is the variation of the end-to-end to latency. If not stated otherwise, jitter specifies the symmetric value range around the target value. The transmission time jitter should not be exceeded. If so, the affected transmission is not successful. Figure A.X2-1 shows that the transmission time may scatter even if no transmission error occurs. This has to be taken into account when requirements are specified or a quality of service is assured.

NOTE: Not all of the above values are always stated explicitly. Often they are described in regulations, standards, etc.


[bookmark: _Ref498491620]Figure A.X2-1:	Transmission time and transmission time jitter

Typical characteristic parameters to which jitter values are ascribed are:
· transfer interval;
· end-to-end latency;
· update time.
	 End of Change 3 		 End of PROPOSED CHANGES 	
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