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1. Introduction 
RAN2#105 made following agreements during the study phase of iIOT for Ethernet header compression (EHC):

	· Agreement:
· Ethernet header compression is beneficial in the context of IIOT

· TP in R2-1902355 agreed based on email discussion summary.

· Agreement:
· There is R2 majority support for a dedicated header compression (HC) scheme

· Of the dedicated HC schemes, there is R2 majority support for Ethernet Header Compression specified by 3GPP/RAN2 (no ROHC profile). 

· LS on RoHC utilization for Ethernet header compression (R2-1902372 ) sent to IEEE


A new WID [1] was agreed in RANP#83 with the objective:

	· 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 at RAN#84


Three solutions were discussed during the study phase:

1. PDCP solution

2. ROHC based solution

3. UDC based solution

It was pointed out by companies that UDC based solution cannot be used for RLC UM because if one packet is lost then the compression is lost and UDC may introduce latency in compression. ROHC based solution depends on feedback from IEEE. So, in this contribution, we provide our views on how to realise PDCP based solution considering IP based ROHC as baseline. 
2. Discussion
2.1 Compressor and decompressor states
There are compressor and decompressor entities as part of ROHC. Compressor has three states: Initialisation and refresh (IR), First Order (FO), and Second Order (SO). Compressor state can switch between these three states whereby full header is transmitted in initialisation phase and compressor always starts with IR phase. It can then eventually move to a higher order either via First Order or directly to Second Order. Similarly, decompressor has three states: No context, Full context, and Static context. Decompressor starts with No context and then switch to Full context or static context based on feedback or radio conditions. 

It is straightforward that EHC also have a compressor and decompressor entities. Compressor should start with Full header and once the context has been setup in the decompressor, then compressor shall move to compressing the packets. Whether first order or second order states are required, it depends on if there is sufficient information in Ethernet header to be labelled as static and dynamic. 
Observation 1: Different states (transmission with full header, fully compressed header, and partially compressed header) in compressor and decompressor are required if Ethernet header has static and dynamic part for compression.
ROHC has three modes of operation: unidirectional (U-mode), Optimistic mode (O-mode), and Reliable mode (R-mode). U-mode works without any feedback and O-mode works based on partial feedback and R-mode works based on always present feedback. We don’t find any reason to exclude any of the modes for EHC. Feedback could be provided in PDCP header. 
Proposal 1: RAN2 to discuss if EHC shall support all three modes of operation i.e. U-mode, O-mode and R-mode. Feedback is provided in PDCP header for PDCP based solution.

2.2 Ethernet Header contents
There seems to be consensus that at least compression of SRC ADR, DST ADR and ETHER TYPE fields of the header should be compressed. Figure 1 shows the IEEE 802.3 MAC frame format.
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Figure 1: Ethernet header
Considering QoS related parameters are not always required to be compressed then more than two compression profiles are possible. The only difference compared to IP ROHC is that different profiles allow compression of different protocol headers based on different RFCs in traditional ROHC, whereas for EHC, different compression profiles may compress different fields of the Ethernet header. We think, one such attempt to define different compression profiles for EHC based on Ethernet Header may look like:
	Profile
	Compressed fields

	0x0000
	None

	0x0001
	Destination Address, Source Address

	0x0002
	Destination Address, Source Address, QTag prefix excluding VLAN ID

	0x0003
	Destination Address, Source Address, QTag prefix excluding QoS information such as  priority code point (PCP) and/or drop eligible (DE) indicator

	0x0004
	Destination Address, Source Address, QTag prefix 


Table 1: Possible EHC compression profiles
One of the benefits of defining different compression profiles could be that QoS information or VLAN ID could be used to treat packets differently for scheduling purpose, if excluded from compression.

Proposal 2: RAN2 to discuss if more than 2 compression profiles are to be defined for EHC

If more than 2 profiles are defined then is there a need for dynamic switching between profiles and indication of profile ID will be required.
Proposal 3: Profile ID is included if more than two compression profiles are specified.

3. Conclusion
We propose RAN2 to discuss and agree on following proposals:
Observation 1: Different states (transmission with full header, fully compressed header, and partially compressed header) in compressor and decompressor are required if Ethernet header has static and dynamic part for compression.

Proposal 1: RAN2 to discuss if EHC shall support all three modes of operation i.e. U-mode, O-mode and R-mode. Feedback is provided in PDCP header for PDCP based solution.

Proposal 2: RAN2 to discuss if more than 2 compression profiles are to be defined for EHC

Proposal 3: Profile ID is included if more than two compression profiles are specified.
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