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1. Introduction

After the last RAN2 meeting, an email discussion was taken for progress of EHC remaining issues. Besides, in the email discussion about UE feature lists for IIoT and email discussion about PDCP running CR for IIoT, some open issues related to EHC configuration and operation have been listed. In this contribution, we will discuss several issues not covered by those email discussions.
2. Discussion

In the email discussion about UE feature lists, the rapporteur listed some open issues about EHC as follows:

	Editor’s note: The need for Ethernet padding removal and Ethernet padding addition features is to be confirmed during RAN2#109.

Editor’s note: It is FFS whether Ethernet padding removal capability is needed (if its support is confirmed).

Editor’s note: It is FFS whether a capability for EHC context continuation and maxNumberEHC-ContextSessions-r16 are needed (pending the discussion on remaining aspects of EHC).


First, we think a capability parameter maxNumber-ContextSessions-16 for EHC is needed. In RoHC, UE can report a capability parameter maxNumberROHC-ContextSessions to the network, in order to indicate the maximum number of context sessions which can be maintained across all DBRs configured with ROHC by the UE. The description about maxNumberROHC-ContextSessions is excerpted from TS 38.306 [1] as follows:

	-
maxNumberROHC-ContextSessions
This field defines the maximum number of header compression context sessions supported by the UE, excluding context sessions that leave all headers uncompressed.


For a specific DRB configured with RoHC, the network can indicate the maximum allowed number of contexts that the UE needs to maintain for this DRB, i.e. maxCID. Since multiple DRBs may be configured with RoHC for the UE, the network should guarantee the total value of maxCIDs across all DRBs should not be larger than the value of maxNumberROHC-ContextSessions indicated by the UE. 
This capability parameter is related to the UE memory space which is needed to store all the RoHC context sessions. For UEs with different capability level, the available memory space intended for ROHC context sessions may vary. The capability parameter maxNumberROHC-ContextSessions can assist the network to not generate too many RoHC context sessions which could exceed the UE’s memory space. 
Similarly, for a DRB configured with EHC, multiple EHC contexts need to be maintained for that DRB. Besides, multiple DRBs can be configured with EHC function. Thus, from the perspective of UE’s capability, we think a similar restriction about the total number of EHC contexts across all EHC enabled DRBs that a UE could maintain should be introduced, e.g. maxNumberEHC-ContextSessions-16. In the UE feature list email discussion, the rapporteur agreed to add a related capability (with Rapporteur Note). We proposed to confirm that a capability parameter maxNumberEHC-ContextSessions-16 for EHC in TS 38.306 is needed.
Proposal 1: Introduce a capability parameter maxNumberEHC-ContextSessions-16 for EHC in TS 38.306, to indicate the maximum number of EHC contexts which can be maintained across all EHC enabled DRBs by the UE.
For Ethernet padding removal and Ethernet padding addition, there are several tentative agreements made in the last RAN2 meeting which we propose to confirm. Based on the tentative agreements, padding removal is an optional feature that is configurable. However, it is not clear whether the padding addition should be a separate feature or can be combined into a single feature with padding removal. Based on the tentative agreements, the behaviour of padding removal may be left for compressor implementation, while the behaviour of padding addition may be specified by specs. There may exist a case where a UE cannot perform padding removal but can perform padding addition. In other words, a UE shall at least be able to indicate to the network that it supports padding addition but not padding removal. We suggest that Ethernet padding removal and Ethernet padding addition are considered as separate capabilities for a UE. It should be noted that in the UE feature list email discussion, the rapporteur has already listed them as separate features.
Proposal 2: To confirm the padding removal tentative agreements reached in RAN2 #108.
Proposal 2a: Ethernet padding removal and Ethernet padding addition are considered as separate capabilities for a UE.
In the email discussion for EHC remaining issues, it is proposed that “Proposal 13: Configuration of a parameters (e.g. drb-ContinueEHC) indicates whether or not EHC is reset at PDCP re-establishment”. Based on the result, we think a capability for EHC context continuation is needed. In the email discussion, it is also proposed “Proposal 14: EHC context continue function can be indicted separately for UL and DL, through configuration of parameters, e.g. ul-drb-ContinueEHC and dl-drb-ContinueEHC”. But no obvious benefits are foreseen to have separate capability indication of EHC context continuation for uplink and downlink.

Proposal 3: A single capability for EHC context continuation is needed.
In the PDCP running CR for IIoT, the rapporteur has listed one open issue as following:

	1. Whether and how to capture processing order of ROHC and EHC when both are configured.


One issue needs to be clarified is whether both EHC and RoHC can be configured for a DRB. It should be noted that 5GS can be aware of whether an IP connection is established over an Ethernet PDU session. In the definition about Ethernet packet filter set for 5G QoS model, one component of Ethernet packet filter set for Ethernet PDU session is IP packet filter set, in case that Ethertype indicates IPv4/IPv6 payload [2]. Based on this, the CN is aware of whether an IP connection is established over an Ethernet PDU session. For a gNB, it can recognize whether packets of an Ethernet PDU session contains IP payload at least by implementation. Based on the knowledge of whether Ethernet packets contain IP payload for an Ethernet PDU session, the gNB can determine whether only EHC or both EHC and RoHC are configured for a DRB.
Observation: The gNB can determine whether only EHC or both EHC and RoHC are configured for a DRB.

Considering both RoHC and EHC are configured for a DRB, we don’t think it is necessary to specify any processing order, since RAN2 has agreed that RoHC and EHC are independent from specification perspective. When the PDCP in the compressor receives an Ethernet packet from higher layer, e.g. SDAP layer, the compressor shall recognize the Ethernet header part before determining whether Ethernet header compression is needed. The following part excluding the Ethernet header is an IP packet. After the compressor obtains an Ethernet header and an IP packet, it can perform EHC and RoHC in any order, e.g. perform EHC and RoHC simultaneously, or perform EHC/RoHC before RoHC/EHC. When the decompressor PDCP receives a compressed packet from lower layer, the decompressor can recognize the (un-)compressed Ethernet header according to the EHC header, and extract the (un-)compressed Ethernet header. The following part is a (un-)compressed IP packet. The decompressor can perform the decompression in any order.
Based on the above consideration, we think the processing order of RoHC and EHC can be up to UE implementation.

Proposal 4: The processing order of RoHC and EHC can be up to UE implementation.
However we think one issue needs to be specified is the order of EHC and RoHC headers. In the email discussion, two options are listed as:
Option 1: |PDCP header| SDAP header| EHC header | RoHC header| IP payload|

Option 2: |PDCP header| SDAP header| RoHC header | EHC header| IP payload|

Both options seem OK for EHC and RoHC operations if both are configured. For an Ethernet packet containing IP payload, an Ethernet header is followed by an IP header. Thus option 1 is more aligned with the header structure of an Ethernet packet, and is preferred.
Proposal 5: The header structure for a PDCP PDU when both EHC and RoHC are configured is: |PDCP header| SDAP header| EHC header | RoHC header| IP payload|.
Currently in NR, RoHC is not applicable to the SDAP control PDU if included in the PDCP data PDU. There is only one type of SDAP control PDU, i.e. End-Marker control PDU, which has a fixed size of one byte. Thus when PDCP entity receives a PDCP SDU with one byte size, UE can determine that this is a SDAP control PDU. Similarly, we think EHC is not applicable to the SDAP control PDU either, and no EHC header needs to be generated for the SDAP control PDU. Such principle has already been captured in the PDCP running CR for IIoT. As UE implementation can distinguish SDAP control PDUs from data PDUs, i.e. based on the size of packet size, there is no need to specify anything here.
Proposal 6: UE implementation can distinguish SDAP control PDUs from data PDUs. Nothing needs to be specified.
3. Conclusion

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

Observation: The gNB can determine whether either EHC or both EHC and RoHC are configured for a DRB.

Proposal 1: Introduce a capability parameter maxNumberEHC-ContextSessions-16 for EHC in TS 38.306, to indicate the maximum number of EHC contexts which can be maintained across all EHC enabled DRBs by the UE.

Proposal 2: To confirm the padding removal tentative agreements reached in RAN2 #108.

Proposal 2a: Ethernet padding removal and Ethernet padding addition are considered as separate capabilities for a UE.

Proposal 3: A single capability for EHC context continuation is needed.
Proposal 4: The processing order of RoHC and EHC can be up to UE implementation.

Proposal 5: The header structure for a PDCP PDU when both EHC and RoHC are configured is: |PDCP header| SDAP header| EHC header | RoHC header| IP payload|.
Proposal 6: UE implementation can distinguish SDAP control PDUs from data PDUs. Nothing needs to be specified.
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