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Introduction
The new WID of NR Industrial Internet of Things (IoT) was approved in RAN#83[1]. In which, the following objective is included:
	...
3． 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.


In RAN2 #105bis meeting, based on the contributions, the following agreements have been achieved:
	We develop Ethernet header compression 100% in 3GPP TS (not by extending ROHC)


In this contribution, we will discuss the detailed issues related to Ethernet header compression development in 3GPP TS and give our proposals.
Discussion
For Ethernet header compression development in 3GPP TS(e.g. new PDCP-based scheme), the following aspects should be considered:
· Determining the Ethernet header compression protocols and profiles;
· Determining the Ethernet header compression state machine;
· Determining the Ethernet header compression frame structure.
Based on the SI agreements, the IEEE 802.3 MAC frame format – 802.1Q (2014) shown in Figure 1 is used as the baseline for Ethernet header compression discussion, in which: the fields PREAMBLE, SFD and FRAME CHECK SEQUENCE fields are not transmitted over the 5GS, and at least DESTINATION ADDRESS, SOURCE ADDRESS, LENGTH/TYPE and Q-Tags fields can be compressed. 
[image: ]
Figure 1: Example of IEEE 802.3 MAC frame format – 802.1Q (2014)
During the SI discussion, there have no specific agreements about whether the QoS related bits of Q-TAG(e.g. the priority and DCI sub-fields) can be compressed. Taken into account that the priority is used to indicate the priority of the user data-gram and the DEI is used to indicate the Drop Eligibility for S-TAG, both of these two items are static for a given QoS flow. Therefore, we think the QoS related bits of Q-TAG can be compressed. 
Proposal 1: The QoS related bits of Q-TAG can be compressed.
According to the LENGTH/TYPE value, the IEEE 802.3 MAC frame format – 802.1Q (2014) can be presented with different frame structure, as shown in Figure 2:


Figure 2: IEEE 802.3 MAC frame format for different LENGTH/TYPE value
Thus, the Ethernet header compression protocols and profiles should be defined according to the different frame structures as follows:
· Ethernet 2 frame without Q-TAG: only the DESTINATION ADDRESS, SOURCE ADDRESS, LENGTH/TYPE fields need to be compressed. 
· Ethernet 2 frame with C-TAG/S-TAG: the DESTINATION ADDRESS, SOURCE ADDRESS, LENGTH/TYPE and C-TAG/S-TAG fields need to be compressed.
· Ethernet 2 frame with both C-TAG and S-TAG: the DESTINATION ADDRESS, SOURCE ADDRESS, LENGTH/TYPE, C-TAG and S-TAG fields need to be compressed.
Furthermore, no compression should also be permitted. 
Then at least the following Ethernet header compression protocols and profiles should be defined:
· No Compression. 
· Compress Ethernet 2 frame without Q-TAG.
· Compress Ethernet 2 frame with C-TAG/S-TAG
· Compress Ethernet 2 frame with both C-TAG and S-TAG
Proposal 2: The following Ethernet header compression protocols and profiles can be supported: No Compression, Compress Ethernet 2 frame without Q-TAG, Compress Ethernet 2 frame with C-TAG/S-TAG, Compress Ethernet 2 frame with both C-TAG and S-TAG.
Taken into account that only 14Bytes, 18Bytes or 24 Bytes static Ethernet header can be compressed, the other fields are not compressed, only two compressed states are necessary: Initiation and Refresh State (IRS) without header context, Compressed State (CS) with compressed header context. In the Initiation and Refresh State, all the static Ethernet header and dynamic part of the Ethernet frame are transmitted; In the Compressed State, only the dynamic part of the Ethernet frame are transmitted. Once the decompression fails, it means that the static Ethernet header may lost, and some re-transmission will be necessary. Considering that the Ethernet header compression is mainly used in TSC service, which is delay sensitive and cannot endure high-layer re-transmission and combination, the Initiation and Refresh State will be used(e.g. all the static Ethernet header and dynamic part of the Ethernet frame are transmitted). Thus, the Ethernet header compression state and state transition will be shown in Figure 3.


Figure 3: example of Ethernet header compression state 
Proposal 3: Only two states are needed for the Ethernet header compression: Initiation and Refresh State (IRS), Compressed State (CS).
For the Ethernet header compression frame structure, the following information should be included:
· The Ethernet header compression state indication: based on the proposal 3, there are 2 compressed state. 1bit is enough to indicate it.
· The Ethernet header compression protocols and profiles indication: based on the proposal 2, there are 4 compressed profiles and at least 2 bits are needed. But taken into account at this stage only the basic IEEE 802.3 MAC frame is considered, for future profile extension(e.g. SNAP or other Ethernet Frame structure may need to be supported in the future), some reserved bits should be considered, or an extension field is designed.
· The Ethernet header compression header context index: this depends on whether multiple flows can be carried by one UE, and whether the compressed Ethernet header may change semi-dynamically. In order to handle as much Ethernet header compression use case as possible, we suggest to introduce header context index and the values can be FFS. 
· The CRC fields: usually 8 bits CRC is enough.
· The payload fields: at least it should be supported from 38Bytes to 250Bytes.
Proposal 4: It’s suggested to take the above information as baseline for further discussion on Ethernet header compression frame structure. And for Ethernet header compression protocols and profiles indication design, some reserved bits or an extension field should be considered for future extension.

[bookmark: OLE_LINK1]Conclusions
In this contribution, we make the following observations and proposals:
Proposal 1: The QoS related bits of Q-TAG can be compressed.
[bookmark: _GoBack]Proposal 2: The following Ethernet header compression protocols and profiles can be supported: No Compression, Compress Ethernet 2 frame without Q-TAG, Compress Ethernet 2 frame with C-TAG/S-TAG, Compress Ethernet 2 frame with both C-TAG and S-TAG.
Proposal 3: Only two states are needed for the Ethernet header compression: Initiation and Refresh State (IRS), Compressed State (CS).
Proposal 4: It’s suggested to take the above information as baseline for further discussion on Ethernet header compression frame structure. And for Ethernet header compression protocols and profiles indication design, some reserved bits or an extension field should be considered for future extension.
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