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1.	Introduction
The issues on Ethernet header compression was extensively discussed in e-mail “[104#37][NR/IIOT] Ethernet Header Compression (Ericsson)”, and following observations are made (based on the draft e-mail summary).
	
Observation 1	Preamble, SFD and FCS are ignored are not transmitted thus not considered in Ethernet header compression.
Observation 2	At least header fields DST ADR, SRC ADR, ETHER ETYPE are considered for compression.
Observation 3	Q-TAGs (including all sub-fields of C-TAG and S-TAG) are considered for compression.
Observation 4	No further Ethernet (IEEE 802.3) header fields should be considered for compression.
Observation 5	Whether the additional complexity of removing padding (i.e. Ethernet payload) is worth to be considered in Ethernet header compression must be justified.
Observation 6	Ethernet header compression gains are considered significant.
Observation 7	Further industrial protocols above Ethernet are not in focus to be considered in structure-aware Ethernet header compression.
Observation 8	PDCP at gNB is the network anchor for Ethernet header compression.
Observation 9	A structure-aware Ethernet header compression scheme does not consider IP header compression within a joint solution.
Observation 10	The following potential solutions for Ethernet header compression are considered for further evaluation: 1) ROHC-based scheme, 2) new PDCP-based scheme (not ROHC), 3) UDC-based scheme.




Based on the observations, three potential solutions for Ethernet header compression are proposed, i.e.
	- 	Option1. ROHC-based scheme
	- 	Option2. new PDCP-based scheme (not ROHC), let’s call it EHC-based scheme
	- 	Option3. UDC-based scheme
In this document, we compare three solutions and provide a text proposal.

2.	Discussion
The Option 1 requires minimum work in RAN2 in that it defines only a new ROHC profile applicable to Ethernet in RAN2. Most works should be done in IETF with help of IEEE, and RAN2 just implements the algorithm defined by IETF. If it is possible, the Option 1 is the best approach.
However, the Option1 is deemed unrealistic in R16 because defining a new ROHC profile requires huge collaboration with IETF and IEEE. Considering the limited time in R16, we wonder whether it is possible to define a new ROHC profile within the R16 timeframe.
Observation1: The ROHC-based solution may not be feasible to be completed in R16 timeframe.

The Option 3 also requires minimum work in RAN2 because UDC solution is already used in LTE. As it is already defined in LTE, it does not require further collaboration with other standard bodies. Moreover, there are other benefits of UDC solution as follows:
	- 	The UDC solution is agnostic to the header structure of the PDCP SDU, and it can be applied to any type of packet. A simple configuration of UDC is sufficient for the IIOT traffic which has mixed IP and Ethernet packets.
	-	The UDC solution is applied to whole PDCP SDU, i.e. it is applied to both packet header and payload including padding. No special mechanism is needed for handling padding, and the compression efficiency gets higher if the packet size becomes large.
With all the benefits it has, the UDC solution has one critical problem to be used for IIOT. That is, the UDC solution may not be applicable to UM DRB [1]. The UDC solution utilizes cross packet decompression, and if one packet is missing, whole packet decompression would fail. With this reason, in LTE, RAN2 agreed to use UDC only for AM DRB where in-sequence delivery and reliability are guaranteed. Note that ROHC is vulnerable to packet loss as long as the reference header context is not damaged, and thus could be used even for UM DRB. 
Given that the IIOT traffic requires ultra-low latency, it is envisaged that UM DRB would be typically used. Though the reliability could be guaranteed by multiplication to some extent, packet loss may not be avoided if RLC UM is used. Thus, the benefit of UDC solution should be carefully checked together with use of UM DRB.
Observation2: The UDC-based solution may not be applicable to UM DRB.

We believe the Option 2 is the most suitable one for R16 IIOT in that it does not require any collaboration with other standard bodies, and also applicable to UM DRB. Though it requires some work in RAN2 to define a new header compression algorithm for Ethernet, we think it would not be so difficult if we follow the ROHC algorithm principle, i.e. first setup the header compression context by full header packet, and then send delta by compressed header packet. The ROHC is long-existing header compression algorithm used in PDCP, and we are quite confident that RAN2 could easily define a new Ethernet header compression algorithm.
One disadvantage of EHC-based solution is that a PDCP entity may need to be configured with both ROHC and EHC to handle the IIOT traffic which has mixed IP and Ethernet packets. This is because one IIOT traffic is mapped to one QoS flow, and multiple QoS flows can be mapped to one DRB. If the PDCP entity is used for a DRB that serves multiple QoS flows, and if one QoS flow is for Ethernet traffic and another QoS flow is for IP traffic, the PDCP entity should serve PDCP SDU with Ethernet and PDCP SDU with IP simultaneously. Note that so far only one header compression algorithm is configured for a PDCP entity.
Observation3: The EHC-based solution may require simultaneous configuration of ROHC and EHC for a PDCP entity.

3.	Proposal
In this document, we analysed three solutions on the table for the Ethernet header compression, and made following observations:
Observation1: The ROHC-based solution may not be feasible to be completed in R16 timeframe.
Observation2: The UDC-based solution may not be applicable to UM DRB.
Observation3: The EHC-based solution may require simultaneous configuration of ROHC and EHC for a PDCP entity.
Based on the observations, we propose a text proposal to TR38.825 based on the rapporteur text proposal.
Proposal: Adopt the text proposal attached in the Annex.
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Annex: Text Proposal to TR38.825 (based on the rapporteur’s TP)

	
6.6.2.3 Solution approaches
The following potential solution approaches were discussed in this study and are considered for further evaluation:

New PDCP solution

Ethernet header compression may be specified by RAN2 within a new solution integrated in PDCP. This study did not compare the performance in terms of complexity and compression ratio/gains between New PDCP solution and other solutions such as ROHC. The advantage of this approach would lie in the standardization process, i.e. a pure RAN2-based solution would avoid potential impact/dependencies to other specification groups or bodies. However, this approach may require simultaneous configuration of ROHC and Ethernet header compression for a PDCP entity if mixed traffic of IP packet and Ethernet packet need to be served by the PDCP entity.

ROHC-based solution

Ethernet header compression may build on the ROHC-framework, which is currently used for IP-header compression and applied on PDCP layer. A ROHC profile specific to the Ethernet header would need to be defined, meaning that the existing ROHC framework and features would be reused and do not need to be developed. R2-1817913 analyses the benefits of this approach. For example, robustness of compression against packet losses and in-built handling for multiple flows. On the other hand, ROHC profiles are defined by IETF for TCP/UDP/RTP/IP protocols, and Ethernet is defined by IEEE. It is unclear how 3GPP can define a new ROHC profile and if/how IETF/IEEE adopts such new ROHC profile. In addition, ROHC profile identifiers may need registration with IANA [ref]. Such collaboration/liaison with other standard bodies may add uncertainties and could delay the work completion. Thus, ROHC-based solution may not be feasible in Rel-16.

UDC-based solution

In LTE, Uplink Data Compression (UDC) [ref] is defined in PDCP specification and based on IETF RFC 1951 (DEFLATE Compressed Data Format Specification) [ref], and allows a generic compression of PDCP SDU data. It is unaware of the header structures of higher layer PDCP payload, i.e. Ethernet in this case. This way, also further headers of protocol layers above Ethernet including IP header, as well as padding and payload data, may be compressed. This study did not compare the performance in terms of complexity between UDC-based and other header-structure-aware schemes such as ROHC. An advantage of the UDC-based approach would also be that it is a pure RAN2 based solution without impacting to other specification groups or bodies. However, the UDC-based solution utilizes cross packet compression, and thus may not be applicable to UM DRBs.
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