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1. Introduction

In the last RAN2 #109-e meeting, the following agreements about EHC header format are made [1]:
	· Both 1-byte header and 2-bytes header is supported and the choice depends on RRC configuration (of  DRB). For one DRB the header size is fixed. 

· EHC header only contains Context ID field, format indication bit, and reserved bit(s) if needed. The number of reserved bit(s) are FFS

· 1-bit Indication in EHC header is used for header format differentiation.


There is one FFS point about the number of reserved bit(s) in EHC header. Besides, it was agreed that UE will signal the maximum number of supported EHC contexts as a capability as follows [1]:
	· UE signals the maximum number of supported EHC contexts as a capability.


However, the exact value of the maximum number of supported EHC contexts has not been decided yet. Besides in DC architecture, in order to avoid the number of EHC contexts maintained by a UE exceeds the capability limit, the MN and SN need to coordinate how many EHC contexts can be used or need to be maintained in each side, similar to that of RoHC for DC case [2]. 

In the IIoT rapporteur’s summary of IIoT agreements and open issues [3], the following issues related with EHC are listed as:
	Editor’s Note: It is FFS whether and how many reserved bits are included in the EHC header. 

Editor’s Note: It is FFS how many reserved bits are included in the EHC feedback packet.

Editor’s Note: It is decided that 1 or 2 bytes are allocated for CID field. However, exact length of the CID field is not decided yet.

FFS what is the value range for maximum number of contexts signalled by the UE.


In this paper, we mainly focus on these remaining issues for EHC and share our views.
2. Discussion
2.1 Reserved bits in EHC header and EHC feedback
During the design of EHC solution in Rel-16, it was agreed that EHC do not support multiple formats of Ethernet header mainly for simplified design. Nevertheless, there exist multiple Ethernet header formats in real industrial environments. It is still beneficial, in the future, to extend the EHC solution to support multiple Ethernet header formats. In order to realize future extension and backward compatibility, the reserved bit(s) can be included in EHC header, while in Rel-16, such reserved bit(s) can be ignored by both UE and network. 
Observation 1: Reserved bit(s) is needed for future extension about EHC.
Since we have already agreed that both 1-byte and 2-bytes EHC header are supported, and EHC header will contain 1-bit format indication and CID field, the exact number of reserved bits will affect the length of CID field as well as the available number of contexts. For future extension, we think 1-bit reserved bit is enough and has least impact on the CID field. Furthermore, the length of the CID field can be 6 bits if 1-byte EHC header size is configured by RRC, or 14 bits if 2-bytes EHC header size is configured. 
Proposal 1: EHC header contains 1-bit reserved bit.

Proposal 2: The length of Context ID field can be 6 bits if 1-byte EHC header size is configured, or 14 bits if 2-bytes EHC header size is configured.
As for the EHC feedback packet, we think only CID is necessary to be included. To keep byte alignment for EHC feedback packet, 2 reserved bits can be contained.
Proposal 3: In each feedback packet, 2 reserved bits are contained.

2.2 Maximum number of supported EHC contexts
In the last RAN2 e-meeting, it was agreed that UE will signal the maximum number of supported EHC contexts as a capability. However, the value range for maximum number of contexts signalled by the UE has not been decided. Take one DRB as an example. If the length of CID field is 6 bits, then the number of supported EHC contexts for the DRB shall be 64 when only uplink/downlink EHC is configured, and the number shall be 128 when both uplink and downlink EHC are configured for one UE. If the length of CID field is 14 bits, the number of supported EHC contexts for the DRB shall be 16384 if unidirectional (or 32768 if bi-directional) EHC is configured. We think the maximum number of supported EHC contexts supported by a UE can be integer multiples of 64 or 16384, for example, takes the value from {64, 128, 256, 512, 1024, 16384, 32768, 65536}.
Proposal 4: The maximum number of EHC contexts supported by a UE can take the value from {64, 128, 256, 512, 1024, 16384, 32768, 65536}.
Another issue needs to be paid attention to is the coordination about such capability between MN and SN if dual connectivity is configured for the UE, similar to RoHC in DC case where a coordination mechanism has already been introduced. For RoHC, UE will report the maximum number of RoHC context sessions supported to the network. When DC is configured for the UE, the MN will indicate a parameter maxNumberROHC-ContextSessionsSN to the SN, in order to indicate the maximum number of context sessions allowed to SN terminated bearer. With such coordination, it can be avoided that the RoHC contexts configured by the MN and SN exceed the UE’s capability. It should be noted that “context sessions” used for RoHC in RRC spec is equivalent to “contexts” adopted in PDCP spec.
For EHC in DC case, such coordination about the maximum number of EHC contexts supported by a UE can be also needed, in order to guarantee the contexts configured by the MN and SN to satisfy the UE’s capability constraint. Similarly, we can introduce an indication, e.g. maxNumberEHC-ContextsSN, in ConfigRestrictInfoSCG IE of CG-ConfigInfo Message, to indicate the maximum number of EHC contexts allowed to the SN terminated bearer. This indication parameter can take a value from the range of [0, 65536].
Proposal 5: Introduce an indication parameter, e.g. maxNumberEHC-ContextsSN, in ConfigRestrictInfoSCG IE of CG-ConfigInfo Message, to indicate the maximum number of EHC contexts allowed to the SN terminated bearer.

Proposal 6: The indication parameter maxNumberEHC-ContextsSN can take a value from 0 to 65536.
2.3 Reconfiguration about EHC
In RoHC, the network cannot directly reconfigure headerCompression without involving PDCP re-establishment, which is captured in RRC spec as follows [2]:

	headerCompression

If rohc is configured, the UE shall apply the configured ROHC profile(s) in both uplink and downlink. If uplinkOnlyROHC is configured, the UE shall apply the configured ROHC profile(s) in uplink (there is no header compression in downlink). ROHC can be configured for any bearer type. The network reconfigures headerCompression only upon reconfiguration involving PDCP re-establishment. Network configures headerCompression to notUsed when outOfOrderDelivery is configured.


When RoHC is configured, the generated PDCP PDUs are compressed packets with RoHC headers. While after RoHC is released, the generated PDCP PDUs will be uncompressed packets without RoHC headers. In order to let the network or the UE know the PDCP PDU format will change from which specific packet and perform parsing correctly, RoHC shall only be reconfigured together with PDCP re-establishment, e.g. due to reconfiguration with sync. 
As for EHC, a similar problem exists if EHC reconfiguration and PDCP re-establishment were decoupled. The PDCP PDU format will change after EHC is reconfigured, for example, from with EHC header to without EHC header, or from with 1-byte EHC header to with 2-bytes EHC header. We think a similar restriction shall be applied for EHC reconfiguration. In last meeting, decision and agreement on this issue was postponed. We still think it as necessary that the network shall reconfigure Ethernet header compression only upon reconfiguration involving PDCP re-establishment, in order to avoid ambiguities about EHC decompression operation for the UE or the network.
Proposal 7: The network reconfigures Ethernet header compression only upon reconfiguration involving PDCP re-establishment.
2.4 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 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 and data rate could be higher. This may impact the UE processing load when supporting RoHC and EHC at the same time. UE would need to signal to the network whether it is able to perform RoHC and EHC simultaneously. This is applicable to both NR and LTE. We propose to introduce UE capability signalling to support RoHC and EHC simultaneously for a DRB in both NR and LTE specifications
Proposal 8: Introduce UE capability signalling to support RoHC and EHC simultaneously for a DRB in both NR and LTE specifications.
3. Conclusion

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

Observation 1: Reserved bit(s) is needed for future extension about EHC, e.g. to support multiple profiles for EHC.

Proposal 1: EHC header contains 1-bit reserved bit.

Proposal 2: The length of Context ID field can be 6 bits if 1-byte EHC header size is configured, or 14 bits if 2-bytes EHC header size is configured.
Proposal 3: In each feedback packet, 2 reserved bits are contained.
Proposal 4: The maximum number of EHC contexts supported by a UE can take the value from {64, 128, 256, 512, 1024, 16384, 32768, 65536}.
Proposal 5: Introduce an indication parameter, e.g. maxNumberEHC-ContextsSN, in ConfigRestrictInfoSCG IE of CG-ConfigInfo Message, to indicate the maximum number of EHC contexts allowed to the SN terminated bearer.
Proposal 6: The indication parameter of maxNumberEHC-ContextsSN can take the value from 0 to 65536.
Proposal 7: The network reconfigures Ethernet header compression only upon reconfiguration involving PDCP re-establishment.
Proposal 8: Introduce UE capability signalling to support RoHC and EHC simultaneously for a DRB in both NR and LTE specifications.
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