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1. Introduction

In the rapporteur’s summary of open issues for IIoT [1], the following issues related with Ethernet header compression are listed:
	FFS whether to capture an example of operation on different Ethernet header structures as informative text.
FFS whether additional capability or related signalling is needed for joint EHC and ROHC operation.


In this paper, we will discuss these open issues and one more related to CID overwriting mechanism.
2. Discussion
2.1 Whether to have an example as informative text
In the last RAN2 meeting, [2] proposes to have an example of operation on different Ethernet header structures as informative text. [2] describes an method that how compressor and decompressor can figure out the exact Ethernet protocol of an Ethernet packet based on the specific value of the TYPE/LEN field, then the to-be-compressed fields can be determined based on the EHC principle, i.e. DESTINATION ADDRESS, SOURCE ADDRESS, 802.1Q TAG, and LENGTH/TYPE can be compressed if exist in the header. The example in [2] is an appropriate method to determine the to-be-compressed fields of each Ethernet packet. Nevertheless we don't think it would be necessary to capture such an example in the specification, as how the compressor and decompressor determine the to-be-compressed fields is relevant to UE/Network implementation. Besides, we agree with some companies’ opinion that if such an example is capture, RAN2 needs to maintain it if there is any update of Ethernet specifications. This may incur unnecessary complexity in the future, which is not preferred.

Based on the above consideration, we think there may be no need to capture example of operation on different Ethernet header structures as informative text in TS 38.323. 
Proposal 1: Not to capture example of operation on different Ethernet header structures as informative text.
2.2 Capability for joint EHC and RoHC
RAN2 agreed that RoHC and EHC are independent, and from specification point of view, both RoHC and EHC can be configured simultaneously for a DRB. It is also agreed that there is no need to specify the processing order when both are active. RoHC can be used to compress different header combinations with different RoHC profiles, for example RoHC profile ID 6 can be used for TCP/IP stream. When RoHC and EHC are configured simultaneously for a DRB, it’s not clear what types of RoHC profiles will be configured together with EHC, and for what packet sizes and data rates. EHC compression gains are higher for smaller packet sizes and it is usually assumed that IIoT service data rate is low. However for certain scenarios, packet sizes could be larger or there could be several “bursty” packets with smaller sizes hence data rate could be higher. This may impact the UE processing load when supporting RoHC and EHC at the same time which in turn impact the latency requirements fulfilment.
Observation 1: Supporting RoHC and EHC simultaneously for a DRB may impact the UE processing load and latency requirements fulfilment.

A few companies suggested in RAN2-109bis-e meeting that individual UE capability signalling for RoHC and EHC is enough and joint capability signalling is not needed. Individual UE capability signalling does not prevent the network from configuring RoHC and EHC simultaneously for a DRB. On the contrary, it is beneficial that UE could use a capability signal to tell the network whether it is able to perform RoHC and EHC simultaneously. This is applicable to both NR and LTE. 
Further, during last meeting discussion on maximum number of supported CID, companies suggested that low cost/simpler UEs could be used in IIoT and we think, for those UEs, it is important to have such capability signal. 
Based on all above considerations, we propose to introduce UE capability signalling to support RoHC and EHC simultaneously for a DRB in both NR and LTE specifications.
Proposal 2: Introduce UE capability signalling to support RoHC and EHC simultaneously for a DRB in both NR and LTE specifications.
2.3 The behaviour of decompressor for overwriting operation
In the RAN2 #109-e meeting, the following agreements about CID overwriting were achieved as follows:
· CID overwriting mechanism is supported.

· Use a NOTE to specify CID overwriting mechanism in the specification.

Currently in TS 38.323, there is a NOTE to capture the agreed overwriting mechanism when the maximum number of EHC contexts are already established. However, the current NOTE describes only the behaviour of the compressor, but not that of the decompressor. In the current specific, when the EHC decompressor receives the FH packet, the EHC decompressor will establish the EHC context identified by the CID. When the decompressor has already established an EHC context associated with a CID and receive an FH packet with the same CID, it is not clear what shall the decompressor do, either overwrite the EHC context associated with the CID or treat this as an error case.
We suggest to capture the behaviour of decompressor unambiguously about CID overwriting. A text proposal for TS 38.323 is provided in section 5 as addition to the NOTE.
Proposal 3: Capture the behaviour of decompressor about CID overwriting in the spec and adopt the TP for the NOTE.
3. Conclusion

In this contribution, we have discussed some remaining issues about Ethernet header compression, and made the following observation and proposals:

Observation 1: Supporting RoHC and EHC simultaneously for a DRB may impact the UE processing load and latency requirements fulfilment.

Proposal 1: Not to capture example of operation on different Ethernet header structures as informative text in TS 38.323.
Proposal 2: Introduce UE capability signalling to support RoHC and EHC simultaneously for a DRB in both NR and LTE specifications.
Proposal 3: Capture the behaviour of decompressor about CID overwriting in the spec and adopt the TP for the NOTE.
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Annex A (normative):
Ethernet Header Compression (EHC) protocol

A.1
EHC principle

The Ethernet header compression (EHC) protocol compresses Ethernet header as shown in Figure A.1-1 [15]. The fields that are compressed by the EHC protocol are: DESTINATION ADDRESS, SOURCE ADDRESS, 802.1Q TAG, and LENGTH/TYPE. The fields PREAMBLE, SFD, and FCS are not transmitted in 3GPP system, and thus not considered in EHC protocol. There may be more than one 802.1Q TAG fields in the Ethernet header, and all are compressed by the EHC protocol. The padding (PAD) is not compressed by the EHC protocol.
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EXTENSION

PREAMBLE 7 octets : Not transmitted

START OF FRAME DELIMITER (SFD)

DESTINATION ADDRESS

1 octet : Not transmitted

6 octets

SOURCE ADDRESS 6 octets

802.1Q TAG (optional) 4 octets

LENGTH/TYPE 2 octets

PAYLOAD (+PAD) 42-1500 octets

FRAME CHECK SEQUENCE (FCS) 4 octets : Not transmitted


Figure A.1-1: Ethernet packet format [15]

The EHC compressor and the EHC decompressor store original header field information as a "EHC context". Each EHC context is identified by a unique identifier, called Context ID (CID). The EHC context must be synchronized between the EHC compressor and the EHC decompressor; otherwise, the EHC decompressor erroneously decompresses the "Compressed Header (CH)" packets.

For an Ethernet packet stream, the EHC compressor establishes the EHC context and associates it with the CID. Then, the EHC compressor transmits the "Full Header (FH)" packet to the EHC decompressor including the associated CID. The EHC compressor keeps transmitting the FH packets until the EHC feedback is received from the EHC decompressor.

NOTE:
If the maximum number of EHC contexts are already established for the compressed flows and a new Ethernet flow does not match any established EHC context, the compressor should associate the new Ethernet flow with one of the EHC CIDs allocated for the existing compressed flows and indicate the association to the decompressor with FH packets or send PDCP SDUs belonging to the Ethernet flow as uncompressed packet. The decompressor should update the existing EHC contexts according to the indicated association.
	END of CHANGE
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