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1 Introduction
In RAN#81, the study item on NR IIoT [1] has been approved. The scope of the study 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 discuss the existing solution, which can be applied to Ethernet header compression. 
2  Discussion
2.1 Uplink data compression in LTE  
In RAN2#97, the study on uplink data compression (UDC) started and many algorithms (e.g. ROHC, Zlib, etc) were analyzed and compared to down-select a single algorithm. In work item (WI) phase of UDC, one solution was further studied and specified in the PDCP specification, which is called as DEFLATE based solution. The LTE WI UDC was completed in RAN2#101. 

Observation 1: In LTE SI/WI UDC, RAN-level compression algorithms have been studied and the DEFLATE based solution was adopted and specified in 36.323.
Unlike ROHC, the UDC is a RAN-level solution to compress both header and payload. The DEFLATE based algorithm for UDC is a lossless data compression algorithm that uses a combination of the LZ77 algorithm and Huffman coding. LZ77 is used to eliminate duplicate strings. To perform cross-packet compression, a FIFO buffer is used to buffer original packets which have been compressed. Within the packets which have not been compressed, if a repeated string in buffer is identified, a back-reference is inserted linking to the previous location and the length of that identified string. After compressed by LZ77, huffman coding is used to replace frequently used symbols with shorter representations and infrequently used symbols with longer representations.
Observation 2: The DEFLATE based solution is used to compress the repeated bit string between subsequent packets, which can be applied to any type of bit string in general. 
One can argue that the complexity from UDC processing may cause additional latency. However, the pre-defined dictionary can reduce the latency and enhance compression efficiency by defining a new static dictionary for Ethernet frame compression. Moreover, the network can decide Ethernet frame related configuration (e.g. UDC), i.e. the UDC would be optional. 
In LTE WI UDC, the DEFLATE based solution is only applied to uplink data but it can be extended to downlink data without a big standardization work. Note that UDC is only configured for AM bearer. In SI on NR IIoT, RAN2 assumes very high reliability just like AM bearer, which seems a very similar scenario. As explained in the above, the DEFLATE based solution would be used to compress Ethernet header or Ethernet frame itself since Ethernet frame is a bit string as well.

In our opinion, it would be beneficial to first study whether the existing RAN-level solution is applicable or not. If applicable, RAN2 can further study its enhancements. 
Proposal 1: Adopt the existing RAN-level solution and further study its enhancements.
3 Conclusion

In this contribution, we provide our view on Ethernet header compression to discuss the following proposal:

Proposal 1: Adopt the existing RAN-level solution and further study its enhancements.
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