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1	Introduction
In the RAN2#108, the following has been agreed related EHC padding removal: 
	There is support in R2 to have Ethernet Padding Removal for IIOT
The following tentative agreements are postponed, we send an LS to SA1, but we will decide next meeting regardless if get a reply in time or not.
Padding Removal tentative agreements
- 	Specify the EHC decompressor behaviour such that it checks the frame size after reapplying the Ethernet header and in case it is lower than 64 bytes, the decompressor appends random bytes to make the frame a valid Ethernet frame (e.g. 64 bytes long).
- 	We don’t specify the behaviour of the compressor/padding removal side
- 	Padding removal is an optional feature that is configurable.
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In this paper, we discuss padding removal further, in particular referring to the FFS in the current RRC running CR [1]:
Editor’s note: There is support to have Ethernet Padding Removal and there is a tentative but postponed agreement that ”padding removal is an optional and configurable feature”. Whether/how to configure this feature is FFS and will be updated after RAN2#109.

[bookmark: _Ref178064866]2	Discussion
Whether padding removal should be part of the EHC protocol was discussed at RAN2#107bis and RAN2#108.
It was noted in the TR that the additional complexity of removing padding in EHC must be justified. Due to the absence of the length field in the Ethernet header (since TYPE field is used instead in typical user plane traffic), removing padding would indeed lead to complexities: while the receiving side implementation needs to ensure to repopulate an Ethernet frame with padding up to an allowed frame length when delivering it, even higher complexities lie in the transmitting side, i.e., in order to remove padding, the transmitter has to understand and inspect the higher layer datagram and derive its length. This is illustrated in Figure 1.
[image: ]
Figure 1: Ethernet padding identification problem.
We don’t believe this extra complexity is justified, in particular considering that various (industrial application) protocol types could be transported with Ethernet, and mandating gNB and UE to be able to identify and inspect all those protocols for their length is not feasible. gNB and UE are not expected to inspect higher layer payload being transported via RAN. On the UE side this would require tight integration of NR Layer 2 with higher layer protocols (Ethernet payload protocols), i.e. for each Ethernet frame transported, assistance information on Ethernet payload size would need to be provided to NR Layer 2. This is not feasible for many implementations, especially for e.g. UEs as industrial device gateway.
Transmitter has to understand and inspect the higher layer datagram and derive the Ethernet frame length in order to remove Ethernet padding, which is infeasible considering unknown higher layer protocol structure.
Since support of padding removal cannot be assumed for most transmitters, it should not be mandated for receivers to implement the necessary functionality of re-adding of padding, just in case some transmitter implementations somehow support it. 
In a typical Ethernet network, padding removal is not done within the network but only at the sender. The reason is that otherwise padding removal/re-adding may conflict with Q-Tag addition/removal. For example:
· Source produced 60byte frame and adds 4byte padding; any network node before 5G RAN may add a 4byte Q-tag (e.g. VLAN-Tag); the size will be 68byte. One example is that the 5GC acc. to TS 23.501, Section 5.6.10.2: “The UPF may insert (for uplink traffic) and remove (for downlink traffic) a VLAN tag on the N6 interface while there is no VLAN in the traffic to and from the UE”.
· 5G RAN compressor assuming always-padding-removal function would remove the 4byte padding.
· 5G RAN decompressor would not re-add padding since length was: 60+4+4-4=64. Later in any other network node the Q-Tag is removed, leaving the size to be 64-4=60 byte. The problem becomes apparent: a receiving Ethernet switch would drop that frame, since smaller than minimum size of 64.
This example demonstrates that RAN cannot simply remove Ethernet padding in all cases, i.e. even further complexity is required to handle those scenarios.
Padding removal within Ethernet network may conflict with Q-Tag addition/removal functionality.
Based on the above issues identified, we can limit padding removal to untagged Ethernet frame. If padding removal is not limited to untagged Ethernet frames, a padding addition endpoint needs to have functionality to act correctly on the frame structure and frame size including Q-tag use of higher layer endpoints, which introduces further spec complexity. Therefore, we propose: 
[bookmark: _Toc32507641]Limit padding removal to untagged Ethernet frames. 

Furthermore, padding removal will break compressor function (Eth, IP) independence: In RAN2 a common agreement is that compression at Ethernet and at IP level are independent. That is, the configuration and use of EHC and ROHC independently in any combination shall be supported so that compressor functions at sender and decompression functions at receiver can be implemented independently and are executed independently. If a padding removal function is introduced, this function independence is broken. For example, at the decompressor the “padding fill-up” has to know the result of IP decompression, because the Ethernet payload size is known only after IP decompression. The number of padding bytes (if any) are dependent on the IP decompression. 
Ethernet padding removal breaks independence of EHC and ROHC.

Consequently, the above can be summarized to: 
· decompressor needs to know in advance that the compressor can remove the padding so that no optimized implementation assuming independence between EHC and ROHC is used at the decompressor.
· Simple padding removal and addition may not work for some tagged Ethernet streams for where losses of frames may otherwise occur. Special handling to alleviate this may come with additional complexity.
UE (as a compressor) should indicate to the network whether it supports Ethernet padding removal function and so that network, if wanted, can configure it – if support is indicated by the UE. This way, network (as decompressor) does not need to be prepared to handle removed padding. UEs not willing to implement the additional complexity of padding removal may indicate so by the capability. Thus, we propse: 
[bookmark: _Toc32507642]Confirm that padding removal(/addition) is added as a configurable function with UE capability.

4	Conclusion
Based on the discussion in the previous sections we propose the following:	
Proposal 1	Limit padding removal to untagged Ethernet frames.
Proposal 2	Confirm that padding removal(/addition) is added as a configurable function with UE capability.
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6	Annex: Agreements
RAN2#105bis:
We develop Ethernet header compression 100% in 3GPP TS (not by extending ROHC)
RAN2#106:
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
RAN2#107bis
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. 
RAN2#108
There is support in R2 to have Ethernet Padding Removal for IIOT
The following tentative agreements are postponed, we send an LS to SA1, but we will decide next meeting regardless if get a reply in time or not.
Padding Removal tentative agreements
Specify the EHC decompressor behaviour such that it checks the frame size after reapplying the Ethernet header and in case it is lower than 64 bytes, the decompressor appends random bytes to make the frame a valid Ethernet frame (e.g. 64 bytes long).
We don’t specify the behaviour of the compressor/padding removal side
Padding removal is an optional feature that is configurable.

Approved (this is the final version) R2-1916547

RAN2 confirm the feedback mechanism already agreed in the last meeting and apply this to both AM DRB and UM DRB.
The EHC algorithm is not allowed to be configured for a uni-directional link. 

Q-TAGs can be removed in EHC, considering all sub-fields, assuming this is static (i.e. no dynamic indications in EHC)
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