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In IIOT WID, Ethernet Header Compression (hereinafter EHC) is one of the objective as follows.
	1. The detailed objectives for NR TSC-related enhancements include:
· Specify accurate reference timing delivery from gNB to UE using broadcast and unicast RRC signalling (with EUTRA Rel-15 signalling solution as baseline) for synchronization requirements defined in TS 22.104) [RAN2].
· Specify enhancements to satisfy QoS for wireless Ethernet when using TSC traffic patterns, including 
· Support of provisioning, from Core Network to RAN and between RAN nodes (e.g. upon handover), of UE’s TSC traffic pattern related information such as message periodicity, message size, message arrival time at gNB (DL) and UE (UL) [RAN3].
· Support for multiple simultaneous active semi-persistent scheduling (SPS) configurations for a given BWP of a UE. [RAN2, RAN1].
· Support for shorter SPS periodicities than the existing ones [RAN2, RAN1].
· Address support for TSC message periodicities with non-integer multiple of NR supported CG/SPS periodicities, as captured in TR 38.825, section 6.5.2. [RAN2, RAN1].
· Specify Ethernet header compression based on structure-aware algorithm [RAN2].
· Ethernet header compression solution for LTE to be specified once the design principle for NR is agreed. The impacted LTE specifications to be added latest at RAN#85.



During IIOT SI discussion, RAN2 discussed which solution is used for EHC. However, it was not concluded yet. In this contribution, we show our views on EHC. 
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Solution for Ethernet header compression
For EHC, considering that RAN2 agreed on the structure-aware algorithm, there are two Options on the table as follows.
· Option 1. A new ROHC profile specified by IEEE or IETF.
· Option 2. EHC specified by 3GPP/RAN2.

For Option 1, during SI phase, RAN2 sent the LS to the IEEE and IETF in order to specify the Ethernet header compression in IEEE and IETF. However, we are not sure when the IEEE and IETF respond the LS to RAN2, and if we wait for reply from the IEEE and IETF, RAN2 may not be able to specify EHC within the Rel-16 time frame. 
For Option 2, the collaboration with the IEEE or IETF is not required, and thus it might be possible to specify EHC within the limited time. With these reasons, we prefer Option 2. 
Proposal 1. Ethernet header compression is specified by 3GPP/RAN2.

Which part of the Ethernet field is considered as a compression field for Ethernet header compression
During the SI phase, the majority companies think that only static part of the Ethernet header is considered for compression. In addition, among the static part of the Ethernet header, the PREAMBLE, SFD, and FCS fields do not need to be transmitted to the network as stated in TS 23.501. Then, it would be ok to consider only Destination address, Source address, ETHER TYPE and Q-TAGs for compression.
Proposal 2. The PREAMBLE, SFD, and FCS fields are not transmitted to the network.
Proposal 3. Destination address, Source address, ETHER TYPE and Q-TAGs are considered for compression.

In IEEE 802.3, it is addressed that the minimum Ethernet frame length is 64 bytes. Considering this, if the Ethernet frame length is smaller than 64 bytes, the padding is added in the Ethernet payload. Given that the padding does not have any information, the padding may not be required for transmission via Uu interface. Actually, the padding can be easily identified by checking the length field if the Ethernet header contains the length field. 
However, we are not sure how much gain can be achieved by removing the padding. If the Ethernet header is 14 bytes (minimum size for Ethernet header) and the MTU size is 20 bytes (minimum size for IIOT traffic), the gain of the removing padding is maximized. On the other hand, if the Ethernet header (at most 30 bytes) is larger than 14 bytes and the IP header (at most 60 bytes) is contained in the Ethernet payload, the padding may be only one or two bytes. In this case, there would be marginal gain of removing the padding while increasing UE complexity.
In summary, the gain of padding removal is very limited, and we do not prefer to consider the padding in Ethernet payload for compression.
Proposal 4. The padding in Ethernet payload is not considered for compression.

Consideration of context update procedure 
In order to successfully perform the compression and decompression, the compressor and decompressor should maintain the same context of the Ethernet header. For this, RAN2 should discuss how to deliver the context from compressor to decompressor.
The straightforward solution is that the compressor transmits the compressed packets only after the compressor is sufficiently confident that the decompressor successfully establishes header context. 
The confidence can be achieved by transmitting multiple packets containing the full header information. After transmitting the multiple full header packets, the compressor (optimistically) assumes that the decompressor successfully establishes header context, and can transmit packets with compressed header. 
How many full header packets should be transmitted to establish header context is up to compressor implementation. It can be negotiated between compressor and decompressor when EHC is configured. 
Once the header context is established in the decompressor, the compressor can send compressed header packet from then on. However, the header context may need to be updated due to e.g. change of static fields. In this case, the compressor should send full header packet again to update the header context.
Proposal 5. The compressor transmits multiple full header packets to establish/update header context in the decompressor.

If feedback channel is available, the decompressor can send feedback to the compressor to inform that the header context is successfully established. In this case, the compressor stops transmitting full header packet when the feedback is received. 
Proposal 6. The compressor stops transmitting full header packet when the feedback is received from the decompressor.

RAN2 need to further discuss which information needs to be included in the PDU compressed with EHC. The following parameters can be considered.
· Packet type
· This parameter is used by the decompressor to identify whether the packet contains full header or compressed header. 
· Context Identifier (CID)
· This parameter is used by the decompressor to identify to which context the packet belongs. For full header packet, the decompressor updates the header context indicated by the CID. For compressed header packet, the decompressor decompresses the packet using the context indicated by the CID.
· Cyclic Redundancy Check (CRC)
· This parameter is used by the decompressor to verify whether the received full header has any damage. This parameter is included only in the full header packet.

Proposal 7. At least the packet type, CID, and CRC are included in the PDU compressed with EHC.
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[bookmark: _Toc450908196][bookmark: _In-sequence_SDU_delivery]In this contribution, we show our view on EHC. Based on the above discussion, we propose followings.
Proposal 1. Ethernet header compression is specified by 3GPP/RAN2.
Proposal 2. The PREAMBLE, SFD, and FCS fields are not transmitted to the network.
Proposal 3. Destination address, Source address, ETHER TYPE and Q-TAGs are considered for compression.
Proposal 4. The padding in Ethernet payload is not considered for compression.
Proposal 5. The compressor transmits multiple full header packets to establish/update header context in the decompressor.
Proposal 6. The compressor stops transmitting full header packet when the feedback is received from the decompressor.
Proposal 7. At least the packet type, CID, and CRC are included in the PDU compressed with EHC.


