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1. Introduction
In the last RAN2 meeting [1], the following agreements about Ethernet header compression have been made:
	· The EHC function is in PDCP
· The EHC header is located after the SDAP header, and it is ciphered 
· The EHC can removes the following fields: SOURCE/DESTINATION ADDRESS, TYPE, and EHC do not support multiple formats

· FFS: Pad removal 

· For context establishment the compressor send the full header and the context ID via PDCP data PDU
· ROHC and EHC are independent, e.g. from specification point of view they could both be configured for a DRB.
· FFS if for context establishment the explicit feedback is sent via PDCP control PDU.

Baseline feedback mechanism, enhancements not precluded: 

· For context establishment the de-compressor sends an explicit feedback to the compressor after the establishment of the context, i.e. when a full header packet is received with a context id. 
· For context establishment the explicit feedback includes the “Context ID”.
· When the compressor receives the feedback it is confident that the context is successfully established, and from this time compressed header packets can be transmitted. 

· FFS if EHC is allowed to be configured for a unidirectional link.


There are still some FFS issues left in the last meeting. In this contribution, we will mainly focus on the left issues from the last meeting and provide our views.
2. Discussion
2.1 Padding removal
Due to the collision detection procedure of Ethernet network, there is a minimum size limitation for Ethernet PDU. For example, the payload size of IEEE 802.1Q is 42-1500 bytes. If the length of a packet from upper layer is less than the minimum size, padding bits shall be added to make the final Ethernet PDU fulfil the minimum size limitation. For IIoT use case, small payload with padding is common. For example, the typical payload of motion control or control-to-control use case is from 20 to 50 bytes [2]. 

Observation 1: The typical packet size in IIoT use cases is smaller than the minimum size limitation of Ethernet payload.
Padding is essentially used for small packets in Ethernet network. But in 5G system, transmission of padding is meaningless. Both radio resource and transport resource would be wasted to transmit padding bits in 5G network, which will cause resource inefficiency. One may argue padding is not part of Ethernet header, and is not in the scope of Ethernet header compression. However from the perspective of improving resource utilization efficiency, which is the eventual purpose of Ethernet header compression, padding removal is worth considering. 
In the last RAN2 meeting, it has been agreed that EHC can remove TYPE field. Thus during the EHC procedure for an Ethernet packet, the compressor always needs to parse the LENGTH/TYPE field. If the value of this filed is greater than or equal to 1536 decimal, then the LENGTH/TYPE field indicates TYPE, and the compressor can remove this filed. Otherwise if the value of this field is less than or equal to 1500 decimal, then the LENGTH/TYPE field indicates the number of MAC client data octets contained in the Ethernet payload. Furthermore, for IEEE 802.1 Q, if the value is less than 42 decimal [3], the compressor can determine that padding bits exist in Ethernet payload and can calculate the exact length of padding bits. The compressor can easily remove those padding bits. Thus, if LENGTH field exists in Ethernet header, padding removal should be performed by the UE to maximize the resource utilization efficiency with minimal effort.

On the other hand, if LENGTH field does not exist in Ethernet frame, the LENGTH/TYPE field indicates TYPE.  To perform padding removal, deep packet inspection and analysis of encapsulated protocol would be needed to find out whether padding is present, and to determine the number of padding bits. In this case, whether or not to implement padding removal could be based on the trade-off between resource utilization efficiency and implementation complexity. Considering not to introduce too much UE complexity, we think UE should not perform padding removal if LENGTH field does not exist in Ethernet header.
Proposal 1: When LENGTH field exists in Ethernet header, padding removal should be performed by the UE.
2.2 Explicit feedback

Based on the outcome of email discussion [107#54][NR IIOT] EHC (Vivo) [3], most companies support to adopt PDCP control PDU to convey the explicit feedback. As for current existing compression mechanisms adopted by 3GPP, e.g. RoHC and UDC, feedback messages are always conveyed through PDCP control PDUs. We think the same design principle can be followed. One might be concerned that out-of-order delivery of EHC feedback can cause some issues. However, since the compressor can always perform header compression after the reception of the EHC feedback, the out-of-order delivery of EHC feedback would not be an issue.
Proposal 2: The explicit feedback is sent via PDCP control PDU during context establishment.
As for the contents of the explicit feedback, we think only context ID would be enough. For context establishment procedure, feedback is used to indicate that the context information associated with a specific Context ID has been successfully received hence context is established by the de-compressor. The feedback itself means an ACK indication, thus no explicit ACK or NACK indication needs to be included in the feedback message. Also, we don’t think it is necessary to include other information, such as length or PDCP SN, explicitly in the feedback message.
Proposal 3: Only Context ID needs to be included in the feedback message.
2.3 If EHC can be configured for a bidirectional link

In the last RAN2 meeting, some companies proposed to allow unidirectional EHC. There might exist Ethernet services as being unidirectional, for example, some sensor nodes may only generate unidirectional Ethernet packets. However over the air interface, the DRB configured to convey such Ethernet packets may not necessarily to be a unidirectional DRB, i.e., bidirectional DRB with both UL and DL could be configured as lower layer link is always present. 
It should be noted in RAN2 #106 meeting, the following agreement was reached [4]:

	· Ethernet Header Compression (EHC) is configured per DRB, separately for UL and DL.


The implication is that UL DRB or DL DRB could always be configured for IIOT EHC. Thus for Ethernet services with only uplink (downlink) Ethernet packets transmission, DRB for the opposite direction could always be configured. The cost of doing so, from the perspective of configuring DRB(s), would be negligible. The EHC feedback packets can be then transmitted through the DL (UL) link of the DRB.
Proposal 4: EHC should be configured with the bidirectional DRB, i.e. AM DRB, or UM DRB with both UL and DL.
2.4 SDAP control PDU

Currently in NR, RoHC is not applicable to the SDAP control PDU if included in the PDCP data PDU. There is only one type of SDAP control PDU, i.e. End-Marker control PDU, which has a fixed size of one byte. Thus when PDCP entity receives a PDCP SDU with one byte size, then UE can distinguish that it is a SDAP control PDU. Similarly, we think EHC is not applicable to the SDAP control PDU, and no EHC header needed to be generated for the SDAP control PDU. Besides, UE implementation can distinguish SDAP control PDUs, i.e. based on the size of packet size.
Proposal 5: EHC is not applicable to the SDAP control PDU if included in the PDCP data PDU. UE implementation can distinguish SDAP control PDUs.
3. Conclusion
In this contribution, we have discussed some remaining issues about EHC, and made the following observation and proposals:
Observation 1: The typical packet size in some IIoT use cases is smaller than the minimal size limitation of Ethernet payload.
Proposal 1: When LENGTH field exists, padding removal should be performed by UE.

Proposal 2: Explicit feedback is sent via PDCP control PDU during context establishment.

Proposal 3: Only Context ID needs to be included in the feedback message.

Proposal 4: EHC should be configured with the bidirectional DRB, e.g. AM DRB, or UM DRB with both UL and DL.
Proposal 5: EHC is not applicable to the SDAP control PDU if included in the PDCP data PDU. UE implementation can distinguish SDAP control PDUs.
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