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Introduction
In RAN2#105, the following is agreed
Ethernet header compression is beneficial in the context of IIOT
In the TP, remove “R2-1816765 indicates additional gains of removing padding when payload size is small”
In the TP remove “and are considered for further evaluation”
In the TP “Additional complexity of removing padding (i.e. Ethernet payload) is worth to be considered in Ethernet header compression must be justified” is changed to “Additional complexity of removing padding in Ethernet header compression must be justified.” 
There is R2 majority support for a dedicated HC scheme
Of the dedicated HC schemes, there is R2 majority support for Ethernet Header Compression specified by 3GPP/RAN2 (no ROHC profile). 
[bookmark: OLE_LINK90][bookmark: OLE_LINK91]In this paper, we will discuss the issue about Ethernet header compression and give our proposals. 
[bookmark: _Ref178064866]Discussion
According to the output of RAN2#105, the design of compression algorithm design should follow the criterion as follows:
· Preamble, SFD and FCS are ignored are not transmitted thus not considered in Ethernet header compression.
· Ethernet header compression considers the header fields DESTINATION ADDRESS, SOURCE ADDRESS, TYPE/LENGTH, Q-TAGs (including all sub-fields), but no further fields of the Ethernet header for structure-aware compression solution.
· Additional complexity of removing padding in Ethernet header compression must be justified.. 
· Further industrial protocols above Ethernet are not considered in structure-aware Ethernet header compression.
· The developed structure-aware Ethernet header compression scheme does not consider IP header compression within a joint solution. 
· For structure-agnostic compression scheme, further fields, further industrial protocols above Ethernet, IP header are compressed together with Ethernet header.
· PDCP at gNB is the network anchor for Ethernet header compression.
If one starts from a more general case, i.e., IP-over-Ethernet, as shown in the following figure, the shape before and after compression is as follows. 
[image: ]
Figure 1 Compression of Ethernet / IP header (if both are present)
The key idea of compression would be to use an ID to represent the header fields, i.e., source / destination address, type / length, and Q-tag. The mapping of ID-to-header is stored at RX side, and thus decompression can be done based on the received ID. 
[bookmark: _Toc4000423]The key point of the compression is to translate between an ID and the related fields for the full header.
Therefore, the job can be divided into two stages:
· Initially, TX send the “dictionary” to the RX, i.e., the mapping between the ID and full header, which means a first version / format is needed, which is similar to the IR packet used in ROHC.
· Afterwards, TX sends the ID only to the RX, i.e., the decompression would be done by RX from the ID-only packet, which means a second version / format is needed, which is similar to the packet type 2 in ROHC.
To enable the two formats necessary cause a way for RX to differentiate the two formats, and the format definition should be within the existing PDU format, for both 12-bit and 18-bit SN format.
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Figure 2 The part where a format-1/2 definition is needed
[bookmark: _Toc4000428][bookmark: _Toc4596518][bookmark: _Toc4746288]Adopt at least two formats: format-1 packet with full header and an ID for RX to establish the mapping, and a format-2 packet with associated ID only for RX to decompress based on the established mapping. FFS on the details of the two formats, including the details of the ID.
Furthermore, within the framework of field-to-ID mapping, one has to further differentiate between different Ethernet formats, i.e.
· Whether the LLC header and SNAP extension exist;
· Whether the Q-tag exist, furthermore, a single-tag
Without that information, one cannot differentiate how to establish the mapping, and how to decompression. To achieve this, one can either indicate the format of Ethernet header directly or implicitly define a profile-like field, as used in ROHC, which is also to help the RX to understand the field to compress/decompress.
[bookmark: _Toc4000429][bookmark: _Toc4596519][bookmark: _Toc4746289]For both formats, RAN2 discuss the necessity of including an indication for RX to understand the fields to be compressed / decompressed. FFS on the details of the indication.
Thirdly, a left issue is the necessity of ACK/NACK, which is coupled with the existence of CRC in format-1 and/or format-2. According to the experience from ROHC, CRC is helpful for the TX/RX to recover from errors, and thus seems straightforward to introduce this for Ethernet packet compression as well.
[bookmark: _Toc4000430][bookmark: _Toc4596520][bookmark: _Toc4746290]Adopt CRC in format-1/2 packet and ACK/NACK feedback. FFS on the detailed format of ACK/NACK and the CRC.
Conclusion
We made the following observations:
Observation 1	The key point of the compression is to translate between an ID and the related fields for the full header.

And propose the following:
[bookmark: _GoBack]Proposal 1	Adopt at least two formats: format-1 packet with full header and an ID for RX to establish the mapping, and a format-2 packet with associated ID only for RX to decompress based on the established mapping. FFS on the details of the two formats, including the details of the ID.
Proposal 2	For both formats, RAN2 discuss the necessity of including an indication for RX to understand the fields to be compressed / decompressed. FFS on the details of the indication.
Proposal 3	Adopt CRC in format-1/2 packet and ACK/NACK feedback. FFS on the detailed format of ACK/NACK and the CRC.
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