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Abstract: Clarification of terminology. “End-to-end latency” and “transfer interval of the 5G network” should be used to describe the 3GPP system point of view. “Transfer interval of the vertical application”, “transmission time” and “update time” should be used to describe the vertical applications point of view. To be included in TS 22.104, informative annex C.
Discussion
When a vertical application, e.g., a distributed automation function, makes use of a communication service offered by the 3GPP system / 5G network, there are two perspectives regarding how performance is measured. The parameters measured at the communication system interface (CSIF) should be used to characterize the 3GPP system / 5G network performance.
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 Start of Change 1 


C.X
Communication service terminology w.r.t. 5G network and vertical applications

This section clarifies the wording and terminology w.r.t. communication interfaces that are relevant for vertical applications.  Because the 3GPP network does not cover the complete ISO-OSI communication stack, it is important to distinguish between

· the vertical applications’ point of view, and 

· the 3GPP network’s point of view. 

In this section, the relation between those two is clarified.

Figure C.X-1 shows a simplified version of the communication stack. The PHY layer, the MAC layer and some parts of the IP layer are part of the 3GPP network. The layers that are part of the 3GPP network are referred to as lower communication layers (LCL). The communication stack also includes an application. The OSI layers related to providing data to the application are referred to as the higher communication layers (HCL).  The interface between LCL and HCL is referred to as communication service interface (CSIF).

For the assessment of the overall system performance, it is important to differentiate between the 3GPP network’s performance (i.e., including only the LCL and measured at the CSIF) and the overall system performance including the application layer (i.e., including both, the LCL and the HCL). In Figure C.X-1, the orange arrow depicts the vertical application’s point of view. The blue arrows indicate two options to measure the 3GPP network’s performance, i.e., including and excluding the IP layer.
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Figure C.X-1: Network performance measurements at different communication system interfaces (CSIF)

Figure C.X-2 illustrates how messages are transmitted from source application device (e.g., a programmable logic controller) to target application device (e.g. an industrial robot). The source application function (AF) is executed in the source operating system (OS) and hands over a message to the reference interface of the source communication device. In the higher communication layers (HCL), which are not part of the 3GPP system, the data is processed. From the HCL the data is transferred to the lower communication layers (LCL), which are part of the 3GPP system. After transmission through the physical communication channel and the LCL of the target communication device, the data is passed to the HCL and lastly to the target application device. Characteristic parameters w.r.t. to time are defined in Figure C.X-2.

From 3GPP system point of view:

· Transfer interval of 5G system:
Time between the arrival of two pieces of data at the source CSIF.

· End-to-end latency:
Time measured from the point when a piece of data received at the CSIF in the source communication device and can be processed from the LCL, until the same piece of data is passed to the CSIF in the target communication device and can be processed from the HCL.

From vertical application point of view:

· Transfer interval of vertical application:
Time between the transmission of two successive pieces of data from the source application.
· Transmission time:
Time measured from the point when a piece of data is handed from the reference interface of the source application device, until the same piece of data is received at the reference interface of the target application device.

· Update time:
Time between the reception of two consecutive pieces of data at the reference interface to the target application device.

If not stated otherwise, the terms “end-to-end latency” and “transfer interval” refer to the 3GPP system / 5G network parameters in this document.
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Figure C.X-2: Relation between application device and communication device (downlink example).
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END OF PROPOSED CHANGES
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