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1 Introduction
In RAN#83, Rel-16 NR IIoT WI has been approved. In the WI phase, the scope of the discussion 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 the last meeting, RAN2 made the following agreements:

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

Use context ID concept such that compressor and decompressor associates a context ID with Ethernet header contents. 

Compression is done with following principle:
- For Ethernet flow resulting in creation of new context, compressor transmits at least one packet with full header and context id (to establish context in decompressor). 
- After above, compressor starts transmits compressed packets. FFS if multiple transmissions and/or feedback is needed.  
EHC header format is designed to include following mandatory fields: Context ID, Indication of header format (i.e. full header and compressed header), FFS other field, e.g. profile ID




Based on the above agreements, we can discuss the leftover issues in this contribution.

2  Discussion
In RAN#83, the structure-aware algorithm on Ethernet header compression has been approved to be studied. In the WI phase, we have proceeded to discuss a new RAN2 oriented algorithm. 
In our understanding the structure-aware compression algorithm would not be the soft coding in bit-level but a way to omit the fields of the Ethernet header which have the same value as those of the previous header. 
In the last meeting, RAN2 discussed whether to go for UP approach or CP approach, which is about how to establish the context for compression/decompression, e.g. in-band (UP approach using header) or out-band (CP approach by RRC). The processing would be almost the same in both approaches. However, the CP approach would require more discussion time to discuss which field can be compressed or profile IDs while the UP approach would leave which field is compressed up to implementation in a flexible way. Furthermore, if the QoS flow mapping to DRB is remapped by reflective QoS way in SDAP header, then CP approach would involve more delay. 

Proposal 1. The EHC algorithm establishes the context between the compressor and the decompressor by UP approach.    
The next issue is when to start compression in the transmitter. In the last meeting, RAN2 slightly discussed the feedback of EHC algorithm. Before going to the details, we want to clarify that the delay hurting the end-to-end latency would be marginal, which results from waiting for the feedback since the data transmission continues regardless of the reception of the feedback, i.e. the feedback is only about whether to start compression for the EHC header or not. It’s a matter of overhead. Until the reception of the feedback, the transmitter will not compress a few packets, which would have a marginal impact on the end-to-end latency with respect of a little bit waste of resource. 
Observation 1. The delay hurting the end-to-end latency would be marginal, which results from waiting for the feedback.
In RLC UM, we cannot guarantee 100% that there would be no data loss even if the packet duplication is configured up to 4 copies and the multiple packets with full header are transmitted. If the packets with full header are lost, then the decompression failure will happen for the subsequent compressed packets and there will be no recovery solution for them in L2 layer, which would be a very critical issue for IIoT scenarios. 

 Observation 2. If the packet with full header is lost, then the decompression failure will happen for the subsequent compressed packets and the data loss will happen, which is a critical issue for IIoT scenarios. 
In general, the open loop or closed loop algorithms have been studied in the communication systems. In reality, the closed loop algorithm is well known due to its stability and thus we prefer to introduce a feedback mechanism to the structure-aware algorithm. Based on the feedback, the transmitter may start or stop the header compression. 

In these reasons, we need to start compression for RLC UM after the reception of feedback. In the initial stage, the PDCP entity associated with UM RLC entity can submit the packets with full header to the lower layer until the reception of feedback while the receiving PDCP entity in receiver side can submit the feedback whenever the reception of the packet with full header. We need to note that the receiver should keep sending the feedback whenever it receives the packet with full header since the feedback could be lost in RLC UM. In RLC AM, it would be enough to transmit one packet with full header because the AM RLC entity guarantees lossless data delivery and thereby it may start compression after sending one packet with full header. However, it would be beneficial to have a unified operation for both RLC UM and AM. 

Proposal 2. The PDCP entity at the transmitter side sends the packets with full header until the reception of feedback. 
Proposal 3. The PDCP entity at the receiver side sends the feedback whenever it receives the packet with full header. 

One example of the proposed EHC(Ethernet Header Compression) algorithm would work as follows:

· The compressor associates a context ID with Ethernet header contents and builds the mapping information between indicator and the fields of Ethernet header to be compressed. 

· The compressor generates a full header with Not-compressed Ethernet header, Context ID, and mapping information and submits it to the lower layer.

· The decompressor receives the PDCP PDU with the full header and associates a context ID with Ethernet header contents and populate the mapping table and send back its corresponding feedback.
· After reception of a feedback from the decompression, the compressor starts the compression of Ethernet header and generate EHC header, which indicates the context ID and whether to be compressed or not. 
· The decompressor receives the PDCP PDU with the compressed Ethernet header and performs decompression based on the EHC header contents and the mapping table.

3 Conclusion

In this contribution, we provide our view on Ethernet header compression to discuss the following proposals:
Proposal 1. The EHC algorithm establishes the context between the compressor and the decompressor by UP approach.    

Proposal 2. The PDCP entity at the transmitter side sends the packets with full header until the reception of feedback. 

Proposal 3. The PDCP entity at the receiver side sends the feedback whenever it receives the packet with full header. 

