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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 implementation method and scenarios for Ethernet header compression and give our proposals. 

Discussion
In LTE and NR, PDCP entities associated with DRBs can be configured by upper layers to perform header compression function based on the Robust Header Compression (ROHC) framework. There are multiple header compression algorithms, called profiles, defined for the ROHC framework. Currently, ROHC profile is mainly used to deal with Layer 3 header, and each ROHC profile is specific to the particular network layer, transport layer or upper layer protocol combination e.g. TCP/IP and RTP/UDP/IP. As the ROHC profile for Ethernet header is not yet defined, RAN cannot perform Ethernet header compression. Thus, we firstly need to study how to implement Ethernet header compression,e.g. whether in RAN or not.

Implementation method for Ethernet header compression
During the email discussion on the Clarification of Release 16 scope for NR Industrial IoT, various designs for Ethernet header compression function have been presented. According to the discussion, three implementation methods can be taken into consideration:

Option 1: Performing Ethernet header compression in UPF or the other CN node;

Option 2: Performing Ethernet header compression in ROHC entity;

Option 3: Performing Ethernet header compression in RAN without defining a new ROHC profile;
For option 1, the advantage of this method is the header overhead reduction between CN node (e.g. UPF) and UE for downlink data transmission. However, the gain of Ethernet header compression is absent for uplink data transmission. 

For option 2, in principle, ROHC function should be reused as much as possible. However, we would need IETF approval for defining a profile for Ethernet header because defining a new ROHC profile is out of 3GPP work scope. According to the outcome of IETF for Ethernet header compression algorithms, different structures for the PDCP sublayer may need to be designed. Assumed that the new ROHC profile is only for Ethernet header compression, two-level ROHC should be adopted for compressing Ethernet header and TCP/IP header, respectively. Otherwise, one ROHC entity is used. 

For option 3, RAN2 can design a specific algorithm for Ethernet header compression/decompression without being limited to work process of defining new ROHC profile by IETF. 
Compared with the three options, we prefer the option 3. As air-interface resource is precious, the header overhead should be reduced over the air-interface transmission, which means the option 1 is not a good choice. For option 2, considering that designing a new algorithm is time-consuming, IETF may do not have interest to do this work. Regarding to the functional entity, it is better to perform Ethernet header compression in PDCP layer in order to reduce the impacts on other sublayers.
Proposal 1: Ethernet header compression is performed in PDCP.

Scenarios for Ethernet header compression
As header compression is contribute to reduce overhead when the payload is relatively small, we think the following scenarios are needed to take into consideration for header compression:

Scenario 1: separate Ethernet header compression;

Scenario 2: separate TCP/IP header compression,which has already been supported in RAN;
Scenario 3: simultaneous compression of Ethernet header and TCP/IP header;

In industry factories, the sensors may use non-IP transport services to transmit the non-IP packets of control signaling to the actuators via MNO’s network. Thus, supporting separate Ethernet header compression is meaningful.

According to the TR 22.804, there are use cases that IP packet may need to be transmitted through 5G system. For example, under the Building automation use case, the management network which mainly use the IP based communication protocols may transmit packet to the local controller through a base station. Thus, it is worth to study the simultaneous compression of Ethernet header and TCP/IP header.
Proposal 2: Support separate Ethernet header compression and simultaneous compression of Ethernet header and TCP/IP header in PDCP.

Conclusion

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

Proposal 1: Ethernet header compression is performed in PDCP.
Proposal 2: Support separate Ethernet header compression and simultaneous compression of Ethernet header and TCP/IP header in PDCP.
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