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------------------------- Start of Change 2 ----------------------------

3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
actual value: value of an influencing or characteristic parameter that indicates the current level of quality

NOTE 1: This definition refers to the term "QoS perceived by customer" in [x10] and interprets it more specific as a set of actual values that is determined


NOTE 2: All actual values shall lie within the boundaries of the promised values
characteristic parameter: mathematical quantity for the quantitative description of properties and states with respect to performance and/or dependability of a communication system
communication service availability: percentage value of the amount of time the end-to-end communication service is delivered according to an agreed QoS, divided by the amount of time the system is expected to deliver the end-to-end service according to the specification in a specific area.

NOTE 3: The end point in "end-to-end" is assumed to be the communication service interface.

NOTE 4: The communication service is considered unavailable if it does not meet the pertinent QoS requirements. If availability is one of these requirements, the following rule applies: the system is considered unavailable in case an expected message is not received within a specified time, which, at minimum, is the sum of end-to-end latency, jitter, and survival time.

NOTE 5: This definition was taken from subclause 3.1 in [8].

dependability parameter: characteristic parameter for the quantification of dependability
end-to-end latency: the time that takes to transfer a given piece of information from a source to a destination, measured at the communication interface, from the moment it is transmitted by the source to the moment it is successfully received at the destination.
NOTE 6: This definition was taken from subclause 3.1 in [8].

Editor’s note: Need to add definition of jitter.

promised/assured value: value of an influencing or characteristic parameter that specifies the level of condition or quality, which is assured and shall be fulfilled


NOTE 7: This definition refers to the term "QoS offered by Provider" in [x10] and interprets it more specific as a set of offered values that are guaranteed, i.e. promised.

NOTE 8: All promised values shall lie within the boundaries of the required values
required value: value of an influencing or characteristic parameter that specifies the level of condition or quality required by an application


NOTE 9: This definition refers to the term "customer's QoS requirement" in [x10] and interprets it as a set of required values that are mandatory for carrying out the automation application 

influencing parameter: parameter whose value can change the values of characteristic parameters 
vertical domain: a particular industry or group of enterprises in which similar products or services are developed, produced, and provided.

------------------------- End of Change 2 ----------------------------

------------------------- Start of Change 3 ----------------------------

4.3.2.2
Influencing parameters
4.3.2.2.1 Introduction
An influencing parameter is a parameter or a physical variable whose value has an influence on one or more characteristic parameters. For example, the spatial dimensions of the application and the user data length influence the transmission time. Depending on their affiliation, influencing parameters are divided application-related, device, system- or environmental-related influencing parameters. The influencing parameters in Subclause 4.3.2.2.2 describe the influence of requirements and conditions on wireless communication. Together with the characteristic values of a wireless solution, the values of the relevant influencing parameters have to be specified. Required values of influencing parameters express the conditions under which the required characteristic values are valid. On the other hand, values for characteristic parameters shall be valid under the conditions of values for the influencing parameters, i.e. even if, for instance, environmental conditions and thus the influencing parameters change, the promised parameters shall be valid.

For the development of wireless technologies, values of influencing parameters for the requirement profiles of different automation applications in vertical domains provide a general orientation. For real implementations, values for characteristic parameters in context of the given values for the influencing parameters have to be negotiated.

In the following Subclauses, we specify relevant parameters.

4.3.2.2.2
Application-related influencing parameters

4.3.2.2.2.1
Distributed automation application 

Spatial dimension of the application

The spatial dimension of the application results from the application devices with the outer positions. It describes length, width, and height of the space that the wireless communication solution shall cover. The spatial dimension is used to estimate the required extension of the wireless communication solution and to assess the passive environmental influences. Required values mark the minimum spatial dimensions to be supported by the wireless communication solution. Note that in the context of 3GPP this is expressed as the service area [8].

Number of logical automation devices

The number of logical automation devices describes how many distributed units with automation functions are required to implement the application. It is used to determine the communication load within the network. It is presumed that all devices can be active simultaneously. Thus, the required value is the minimum number of active automation devices.

Distance between logical automation devices
If there is a logical link between two automation devices, this parameter defines the maximum expected distance between these devices. The distance between logical automation devices results from the positions of the relevant implementations of the logical automation device. From the point of view of the automation application, it does not matter whether direct wireless communication possible or if several physical links are required. The required value is the minimum to be offered. The free-field attenuation of a wireless signal depends on this distance. It is an important indication for the passive environmental influence (see Subclause ??).
Note to Editor: replace "??" with a reference to the annex subclause on Environmental influencing parameters.
The required value considers the logical topology of the automation application. The promised value represents the maximum possible distance.

Relative movement between logical automation devices

Moving or mobile automation devices change the distance to their communication partners. Acceleration and speed determine, in addition to the distance between them, the passive environmental influence (see Subclause ??). 
Note to Editor: replace "??" with a reference to the annex subclause on Environmental influencing parameters.
Required values are minimum acceleration and minimum speed. Since any communication partner may move, this value is relative. In addition, the minimum required range of movement can be stated. The promised values represent the maximum supported acceleration and the maximum supported speed.

4.3.2.2.2.2
Logical automation device 

User data length

The user data length is the number of information units (e.g. bits, octets) that shall be transferred via a logical link from the application. The user data length is firstly determined by the application communication requirements. However the user data length can also be influenced by the supported technology, e.g. in case of Ethernet, as the implementation of the reference interfacestipulates a minimum data size of 64 octets. The communication system may transfer the application message in several smaller portions. However, the set of all promised values (including the values of characteristic parameters) shall be valid at the same time. The required value is the minimum; the promised value is the maximum user data length supported.

Transfer interval

The transfer interval is the time difference between two consecutive transfers of user data from an automation function via the reference interface to communication function. The transmission interval is related to the logical source endpoint of a logical link. The transfer may be periodic or a-periodic (see Subclause 4.3.1). For periodic transfers, the required value indicates the maximum time interval, which results in the minimum required communication load. The promised value, however, is the minimum transfer interval, which entails a maximum communication load.

In case of aperiodic transfers, values for centre and dispersion of the distribution function of the transfer are relevant. The required value for the centre (e.g. mean value) is the maximum time difference between two consecutive transfers of user data. The required value for dispersion (e.g. standard deviation) is the minimum. 

Logical topology

The logical topology describes the network composed by logical links. It has to be specified which logical links can be provided consecutively and which have to be provided simultaneously, e.g. with multicast or broadcast transmissions, or with transmissions from many devices to one device. The more logical links are supported the more the communication load of the communication system increases.

In context of the present document, it is assumed that only one link exists between two logical automation devices. This circumstance shall be considered for the required values relevant for communication load (e.g. transfer interval). 
The required value is the minimum of supported logical links; the promised value is the maximum number of supported logical links.

Reference interface

The reference interface is composed of one or more logical endpoints. Furthermore, one reference interface per logical automation device is defined. A detailed description of the reference interface is required for implementation (interface between application and wireless communication system). 

4.3.2.2.2.3
Logical link
Functional safety

This parameter is necessary if the automation application requires functional safety functionality for a certain logical link. The required value is, for instance, the SIL XE "SIL" \t "Safety integrity level"  (safety integrity level). Connectivity provided through services is typically treated as a black communication channel. In the case a black communication channel does not longer meet the negotiated dependability and other quality parameters, the consuming application enters a safe state. In other words, unreliable communication services reduce the productivity of the consuming application. 

Security objective

This parameter is necessary if the automation application requires specific security objectives that have to be fulfilled by the communication network. The required value describes protection targets, e.g. confidentiality. The resulting security measures of the wireless communication solution influence its behaviour.

4.3.2.2.2.4
Logical endpoint
Logical endpoints are essential objects for specifying requirements and providing characteristics of a wireless communication solution. These endpoints are the crucial references (source and target) for the characteristic values. 

The attributes listed in Subclause 4.3.2.2.1.2 belong to the logical source endpoint. For the sake of simplicity, it is assigned there with the definition of one logical source endpoint per device.

------------------------- End of Change 3 ----------------------------
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