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1 Introduction
In RAN#83, Rel-16 NR IIoT WI has been approved. In the WI phase, the scope of the discussion comprises Ethernet header compression as one of Time Sensitive Networking related enhancements. To achieve low latency as well as high reliability, the overhead reduction would be very important given that radio resource is very costly and the comparable gain is expected for small Ethernet frames. In this contribution, we can discuss the solution in high-level. 

2  Discussion
In the last meeting, RAN2 made the following agreements:

· 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). 

In RAN#83, the structure-aware algorithm on Ethernet header compression has been approved to be studied. In the WI phase, we can proceed to discuss a new RAN2 oriented algorithm. 
In the SI phase, RAN2 discussed which field of Ethernet header can be compressed or not. Depending on the Ethernet header types, we may have different header fields to be compressed. In this contribution, we will not touch which field can be compressed or which types of Ethernet frame should be supported. The intention thereof is to discuss the concept of structure-aware algorithm in high-level.  

The structure-aware compression algorithm would not be the soft coding in bit-level but a way to omit the fields of the Ethernet header which have the same value as those of the previous header. For simplicity, we think that two approaches can be considered as follows:
Option 1. Compression for each field of Ethernet header
Option 2. Compression for only one set of fields of Ethernet header
In Option 1, the transmitter can compress the Ethernet header in the field-by-field manner. For example, each field can be compressed if the field value is the same as that of the previous header. Otherwise, the field will not be compressed. To enable Option 1, the bitmap field would be needed, i.e. each bit can indicate whether to compress the corresponding field or not. Based on the supported Ethernet frame type, the size of bitmap and the mapping to the fields for each type of Ethernet frame could be different since different type of Ethernet frame may have a different set of header fields, which may require a type identifier to indicate the type of Ethernet frame. If we assume only one type of Ethernet frame per DRB, then such type identifier would not be needed. 
Observation 1. Option 1 performs the compression in the field-by-field manner. 

Observation 2. To enable Option 1, the bitmap field or the type identifier would be needed.  

In Option 2, the transmitter can compress one set of fields of the Ethernet header together if all the field values of the set are the same as those of the previous header and thereby the bitmap field would not be needed but the type identifier might be needed to indicate the type of Ethernet frame since different type of Ethernet frame may have a different set of header fields. In addition to this, 1 bit indicator would be needed to indicate whether the Ethernet header was compressed or not. If we assume only one type of Ethernet frame per DRB, then such type identifier would not be needed but just 1 bit would be enough to indicate whether the Ethernet header was compressed or not. However, the drawback of this approach is that the transmitter should not compress one set of fields of the Ethernet header at all, i.e. send the data with full Ethernet header if at least one field value of the set is not the same as that of the previous header. 
Observation 3. Option 2 compresses one set of fields together or does not compress Ethernet header at all. 

Observation 4. To enable Option 2, the type identifier or 1bit indicator would be needed.  

In our opinion, the field-by-field compression in Option 1 seems too dynamic and the bitmap field should be always present even if all the fields continue to keep the same values. For simplicity, Option 2 would be preferable given that most fields of Ethernet header would be static.
Proposal 1. The structure-aware algorithm either compresses one set of fields of the Ethernet header together or does not compress the Ethernet header at all, based on the field value change.
In general, the open loop or closed loop algorithms have been studied in the communication systems. In reality, the closed loop algorithm is well known due to its stability and thus we prefer to introduce a feedback mechanism to the structure-aware algorithm. Based on the feedback, the transmitter may start or stop the header compression. 
One can argue that the transmitter can start Ethernet header compression after sending multiple PDUs with full Ethernet header but we need to note that the Ethernet header decompression failure for subsequent PDUs will happen if those PDUs are lost. The impact of a few non-compressed Ethernet headers on reliable or low-latency communication would be marginal and thus the initiation of Ethernet header compression should be done after the reception of feedback from the receiver. 
Proposal 2. Introduce a feedback for the structure-aware algorithm.
3 Conclusion

In this contribution, we provide our view on Ethernet header compression to discuss the following proposals:
Proposal 1. The structure-aware algorithm either compresses one set of fields of the Ethernet header together or does not compress the Ethernet header at all, based on the field value change.
Proposal 2. Introduce a feedback for the structure-aware algorithm.
