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1 Introduction
This paper discusses LS R2-1916547 (titled ‘Need for Ethernet padding compression’) sent by RAN2. The description and actions mentioned in the LS are copied below:

	1. Description:
As part of the work on Industrial IoT, RAN2 is working on compression of Ethernet header over the access stratum. One of the features being considered is Ethernet MAC PADDING compression.  The gains of compression of PADDING are highest when the packet size is small, requiring a large amount of PADDING to be inserted at Ethernet MAC.
RAN2 would like to know more about Ethernet usage patterns for the cases mentioned in TS 22.104. In Table A.2.2.2-1, a message size of 20 bytes is described.
RAN2 is interested in understanding how this 20 byte message is converted into the full Ethernet Packet, which has minimum size 64 bytes. If significant amount of PADDING is used, RAN2 will consider ways to compress it.

2. Actions:
[bookmark: _Hlk31834375]ACTION: 	RAN2 kindly requests SA1 to provide guidance on prevalence and extent of Ethernet PADDING field for the scenarios described in TS 22.104.




1.1	References from TS 22.104

1.1.1	Message Size

Message size is described as following in TS 22.104, clause C.2.3:
	Message size
The user data length indicates the (maximum) size of the user data packet delivered from the application to the ingress of the communication system and from the egress of the communication system to the application. For periodic communication this parameter can be used for calculating the requested user-experienced data rate. If this parameter is not provided, the default is the maximum value supported by the PDU type (e.g. Ethernet PDU: maximum frame length is 1522 octets, IP PDU: maximum packet length is 65 535 octets). 



1.1.2	Referenced Use Case with 20 byte Message Size
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A.2.2.1	Motion control
A motion control system is responsible for controlling moving and/or rotating parts of machines in a well-defined manner, for example in printing machines, machine tools or packaging machines.
A schematic representation of a motion control system is depicted in Figure A.2.2.1-1. A motion controller periodically sends desired set points to one or several actuators (e.g., a linear actuator or a drive) which thereupon perform a corresponding action on one or several processes (in this case usually a movement or rotation of a certain component). At the same time, sensors determine the current state of the process(es), e.g. the current position and/or rotation of one or multiple components, and send the actual values back to the motion controller. This is done in a strictly cyclic and deterministic manner, such that during one application cycle the motion controller sends updated set points to all actuators, and all sensors send their actual values back to the motion controller. Nowadays, typically Industrial Ethernet technologies are used for motion control systems.
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Figure A.2.2.1-1: Schematic representation of a motion control system
Table A.2.2.1-1: Service performance requirements for motion control
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Use cases one to three
Characteristic parameters and influence quantities for a communication service supporting the cyclic interaction described above.

1.2	Ethernet padding (IEEE 802.3)
The structure of an ethernet packet is described in IEEE 802.3, Section 3.2. A typical packet including one VLAN tag is shown below: 
	destination MAC address
	Source MAC address
	Optional VLAN tag
	Ethertype
	Payload (including any padding)
	Frame Check Sequence

	6 octets
	6 octets
	4 octets
	2 octets
	At least 42 octets
	4 octets


Padding is used to ensure that total size of the ethernet packet is at least 64 bytes, to comply with the IEEE 802.3 physical layer (IEEE 802.3, Section 3.2.8). 
For instance, following table shows padding used for various choices of size of application payload.
	Application payload
	Padding size
= 64 – (6+6+4+2+4) – application payload size
	Padding size as percentage of Ethernet frame size (padding size / 64 bytes)

	20 bytes
	22 bytes
	34 %

	30 bytes
	12 bytes
	19%

	40 bytes
	2 bytes
	3%

	42 bytes
	0 bytes
	0%




2	Discussion on Role of IEEE 802.3 Ethernet Padding
2.1	IP over Ethernet
For IP over ethernet (Ethertype IP), there will be hardly any room for padding since IPv4 header size is at least 20 bytes. If we assume application payload size of 20 bytes, Ethernet payload size will be at least 40 bytes (which comprises 20 bytes application payload and at least 20 bytes of IPv4 header) which leaves room for at most 2 bytes pf padding (with one VLAN tag). The Ethernet payload size will be even larger with IPv6 due to larger IPv6 header size.
Observation 1: Very limited padding is used for IP over ethernet.

2.2	Industrial Ethernet Protocols
For industrial Ethernet protocols which do not use IP payloads, we have not identified use cases where significant IEEE 802.3 Ethernet padding is used. 
In particular, PROFINET does not use any IEEE 802.3 Ethernet padding. PROFINET uses its own padding to ensure PROFINET Ethernet packet size is at least 64 bytes. PROFINET’s padding is different from IEEE 802.3 Ethernet padding as it is placed before a PROFINET-specific field carrying status information (and not just before Frame Check Sequence like IEEE 802.3 Ethernet padding). PROFINET frame structure is copied below:
	destination MAC address
	Source MAC address
	Optional VLAN tag
	Ethertype
	PROFINET-specific header (Frame ID)
	Payload (including any PROFINET padding)
	PROFINET-specific status information
	Frame Check Sequence

	6 octets
	6 octets
	4 octets
	2 octets
0x8822 
	2 octets
	At least 42 octets
	4 octets
	4 octets



Observation 2: Industrial Ethernet protocol PROFINET does not use any IEEE 802.3 Ethernet padding.
2.3	Packet size trends in automation
Some use cases and requirements in TS 22.104, including the specific example/value of message size mentioned by RAN2 in R2-1916547 (20 bytes, e.g. found in Table A.2.2.1-1), are based on inputs from automation industries to the intial FS_CAV study.Since then, also the industrial applications have evolved and some values may have changed. In particular, with more advances in automation systems, payloads and message size are expected to become larger. The original data is enriched with additional information more and more.
For example, there is work towards usage of OPC framework over Ethernet (with Ethertype 0xB62C), with more complex application headers and functions.
Observation 3: Automation systems are moving towards larger payloads; e.g. a message size of 20-bytes may not be a very representative or prevalent value to consider. The required padding becomes less and less.

3	Conclusions
Based on the above considerations and observations, we propose the following.
Proposal 1: SA1 should reply to RAN2 that the prevalence and extent of small payloads and IEEE 802.3 Ethernet padding for automation use cases is considered not relevant or significant for compression of IEEE 802.3 Ethernet padding.
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Table 5.2-1: Periodic deterministic communication service performance requirements.
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