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Introduction
In RAN#81 plenary meeting, a revised Study item on NR Industrial Internet of Thing has been approved. One of the important objectives for time sensitive network (TSN) enhancement defined in RP-182090 is Ethernet header compression. Some related informations are as following:
Ethernet header compression (RAN2):

Analysis of the benefits and the scenario (e.g. what are the formats and size of Ethernet frame to be considered, are VLAN fields included, protocol termination etc.). 

Definition of the requirements for a new header compression.
In this paper, we will discuss the issue about Ethernet header compression and general signaling procedure for Ethernet header compression. 

Discussion
As the fact that there is much redundancy between header field values within packets, especially between consecutive packets, the gain of header compression is very considerable under the case that the payload size is small. In order to utilize these properties for Ethernet header compression, it is important to firstly understand what Ethernet fields can be compressed.

Ethernet fields that can be compressed
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Fig.1 General Ethernet frame structure

Fig.1 shows the general Ethernet frame structure, where the destination/source MAC address and EtherType are mandatory fields. Some fields (e.g VLAN tag) are only used under specific network scenarios.

According to the latest 23.501, 5G system can support Ethernet PDU session type. When Ethernet frame is sent through 5GS, the transmitter shall strip the Ethernet preamble and frame check sequence (FCS). Thus, when performing Ethernet header compression, the compressor shall firstly exclude these fields from the Ethernet header, and shall not be transmitted.

	5.6.10.2
Support of Ethernet PDU Session type

Ethernet Preamble and Start of Frame delimiter are not sent over 5GS:

-
For UL traffic the UE strips the preamble and frame check sequence (FCS) from the Ethernet frame.

-
For DL traffic the PDU Session Anchor strips the preamble and frame check sequence (FCS) from the Ethernet frame.


Proposal 1：Ethernet Preamble/SFD field (if any) and FSC field in Ethernet frame shall not be transmitted over 5GS. 

As quoted below, 5GS support packet filtering through the packet Filter set. Thus, when Ethernet frame is sent through 5GS, the transmitter shall sent Source/destination MAC address, EtherType and VLAN tag (if any) fields in Ethernet frame to facilitate packet filtering at receiver side. It may bring a certain gain if these necessary Ethernet header fields can be compressed. 

	5.7.6.3
Ethernet Packet Filter Set

For Ethernet PDU Session Type, the Packet Filter Set shall support packet filtering based on at least any combination of:

-
Source/destination MAC address 

-
Ethertype as defined in IEEE 802.3 [yy]

-
Customer-VLAN tag (C-TAG) and/or Service-VLAN tag (S-TAG) VID fields as defined in IEEE 802.1Q 

-
Customer-VLAN tag (C-TAG) and/or Service-VLAN tag (S-TAG) PCP/DEI fields as defined in IEEE 802.1Q

-
IP Packet Filter Set, in the case that Ethertype indicates IPv4/IPv6 payload.

-
Packet Filter direction.
NOTE 1:
The MAC address may be specified as address ranges.

NOTE 2:
A value left unspecified in a filter matches any value of the corresponding information in a packet.


Proposal 2: MAC source/destination filed, EtherType field and VLAN tag (if any) in Ethernet frame can be compressed.
Signaling procedure for Ethernet header compression
A general signaling procedure for Ethernet header compression is provided in Fig.2. Next, we will discuss this procedure in detail.

Configuration of Ethernet header compression function
In TR 22.804, the data packet size under most use cases (e.g. motion control and control-to-control ) is 20 bytes to 250bytes. However, there are some use cases (e.g. mobile root ) that the payload size up to 25kbyte. Considering that the gain of Ethernet MAC header compression is considerable under small payload, the Ethernet header compression should be an optional function, which can be configured under specific  scenarios and application requirement (e.g. communication service availability).

Establishment of functional entity

As shown in Fig.2, transceiver firstly need to establish corresponding compressor and decompressor entity before performing Ethernet header compression. We do not see any benefit to adopt many-to-many mapping relationship of compressor and decompressor. Thus, one compressor is only associated with one decompressor.

Compression behavior

The ROHC protocol achieves its compression gain by reducing transmission of redundant information, which can be reused in Ethernet header compression. The transmitter sends all necessary Ethernet header fields (e.g. contain all necessary static and dynamic fields) in first packets. Next packets only contain variable information (e.g. dynamic Ethernet header fields).

Decompression behavior
The decompressor at receiver side parses packets containing compressed Ethernet header transmitted by its associated compressor, decodes the Ethernet header fields according to the specific algorithms and then rebuilds the corresponding uncompressed packets. 

For better performance, feedback mechanism can be adopted. The decompressor informs its associated compressor of the Ethernet header decompression state. Based on feedback information, the compressor can determine whether retransmite related Ethernet header fields or not.
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Fig.1 Example of signaling procedure for Ethernet MAC header compression

Proposal 3: The general signaling procedure for Ethernet header compression is:

Ethernet header compression is configured;
Transceiver establishes one-to-one mapping compression/decompression entity;
Transmitter transmits all the necessary Ethernet fields in first packet and compressed Ethernet header fields in later packet;
Receiver decompresses Ethernet header and provides feedback for Ethernet header decompression state;
Conclusion

In this contribution, we discuss the issue about Ethernet header compression. The related proposal are listed as following:

Proposal 1：Ethernet Preamble/SFD field (if any) and FSC shall not be transmitted over 5GS.

Proposal 2: MAC source/destination filed, EtherType field and VLAN tag (if any) in Ethernet frame can be compressed.
Proposal 3: The general signaling procedure for Ethernet header compression is:

Ethernet header compression is configured;
Transceiver establishes one-to-one mapping compression/decompression entity;
Transmitter transmits all the necessary Ethernet fields in first packet and compressed Ethernet header fields in later packet;
Receiver decompresses Ethernet header and provides feedback for Ethernet header decompression state;
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