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1. Introduction
In RAN2 #106 meeting, basic principles about Ethernet Header Compression have been discussed, and the following agreements were made [1]:

	· 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


In this contribution, we will further discuss some issues about EHC header format, including profile ID and propose a structure of EHC header.
2. Discussion
Based on the current agreements, the fields of context ID and indication of header format should be included in EHC header. It is FFS whether profile ID should be included. 
For context ID field, a specific context ID can be used to uniquely represent a combination of specific values of Ethernet fields. Based on the principles for EHC agreed in Study Item [2], EHC considers the headers fields DESTINATION ADDRESS, SOURCE ADDRESS, TYPE/LENGTH, Q-TAGs (including all sub-fields), but no further fields of the Ethernet header for structure-aware compression solution. However in [3], it is proposed that the presences of Ethernet fields may differ in different frame structures. If the compressor and de-compressor have different understanding about compressed fields, EHC cannot work properly.
Considering there are multiple Ethernet frame structures and the contents of fields are related to the type of Ethernet frame structure, we think an additional identity is useful to be introduced to indicate the type of Ethernet frame structure. During the discussion in last meeting, such identity is understood as profile. The profile used here in EHC is slightly different from that in RoHC. In RoHC, a profile means a header compression algorithm defined for a protocol combination within the RoHC framework. Profiles here are used to indicate the information about to-be-compressed fields and their relative positions in Ethernet header. From another perspective, taking into account of forward compatibility to accommodate future Ethernet protocol formats, it is better to introduce profiles in EHC. 
Each profile ID is used to represent one actual combination of to-be-compressed fields and their relative positions in Ethernet header. The mapping relations between profile IDs and actual compressed fields can be configured through dynamic RRC signalling, or pre-defined in nominal text of specs, e.g. TS 38.323. For simplicity, we prefer that mapping relations between profile IDs and compressed fields of Ethernet header can be defined in nominal text of specs as Ethernet protocol won’t be upgraded very often.
Proposal 1: Definitions of profiles and mapping relations between profile IDs and compressed fields of Ethernet header are defined in nominal text of specs.
The second issue is whether profile ID should be contained in EHC header. For a DRB, if all served packets belong to one single Ethernet protocol, it seems not necessary to include explicitly profile ID in EHC header. In this case, the involved profile ID can be configured for the DRB through RRC signalling, and the compressor and de-compressor will have the same understanding about the compressed fields. But if packets belonging to multiple Ethernet protocols are handled by one DRB, packets of different frame structures may need to be compressed/decompressed by using different profiles. From network’s perspective, it could be preferred to have more flexibility by converging Ethernet data flows of multiple profiles into one DRB. In this case, when exchanging context information, both profile ID and context ID should be contained in EHC header. In our companion paper [3], we have proposed to use PDCP data PDU for context information exchange. 
When a new Ethernet flow arrives, the compressor can figure out the Ethernet protocol and the corresponding profile ID, e.g. profile ID Y. The compressor can allocate a new context ID, e.g. X, to represent the specific values of to-be-compressed Ethernet header fields for this Ethernet flow. Right now, the compressor side builds the relation among context ID X, profile ID Y and the values of the to-be-compressed header fields. Such relation should be indicated to the de-compressor during context establishment. Then, the de-compressor side will store such relation as a new entry of context information.

Proposal 2: Profile ID is included in EHC header of PDCP data PDUs for context information establishment, i.e. PDCP data PDUs with full Ethernet header.
A simple design is that profile ID is always included in EHC header of PDCP data PDUs, for both cases of transmitting full Ethernet header (during context establishment) and compressed Ethernet header. 
When profile ID is included, usually some reserved bits need to be added after the profile ID for byte alignment. Considering small number of possible profiles, adding such reserved bits could be resource-inefficient. 

Another design is that profile ID is excluded from EHC header of PDCP data PDUs with compressed Ethernet header. After a new entry of context information associated with a specific context ID has been established in both the compressor and de-compressor, this context information (including context ID and profile ID) can be used for Ethernet header compression/decompression. When a compressed Ethernet packet is received, the de-compressor will figure out the entry of context information including profile ID based on the context ID in the EHC header. The de-compressor can reconstruct the Ethernet header by using the profile ID and the values of to-be-compressed fields in such entry of context information.
There will be some reserved bits to be added to make context ID byte-aligned. The EHC header size could be reduced by excluding the profile ID field in EHC header of PDCP data PDUs with compressed Ethernet header through adding reserved bits once instead of twice for the purpose of byte alignment.
Proposal 3: Profile ID field not included in EHC header of PDCP data PDUs with compressed Ethernet header if the EHC header size can be reduced considering byte alignment design.

Context information should be established and maintained both in the compressor and de-compressor. The maximum context ID value, i.e. MAC_CID, that can be used will determine the required memory size for the compressor and de-compressor. MAX_CID can be flexibly configured per DRB by RRC signalling, and for a specific DRB, the total number of maintained Context IDs for all involved profiles should not exceed MAX_CID.

Proposal 4: MAX_CID is configured per DRB by RRC.
Based on the above analysis, the EHC header format can be illustrated as the left part of the following Fig.1. In the illustration, the length of ‘Profile ID’ field is 6 bits and the length of ‘Context ID’ field is 7 bits, which is only exemplary. In the EHC header, ‘F’ means the indication of header format, i.e. whether the following ‘Uncompressed Ethernet Header’ field is a full header or only a compressed header. In the current NR PDCP spec, SDAP header is not ciphered [4]. The data unit that is ciphered is the MAC-I and the data part of the PDCP data PDU. For a DRB configured with EHC, we think both the EHC header and Ethernet data payload belong to the data part of PDCP data PDU, and should be ciphered. In order to comply with the principle that SDAP header is not ciphered, we think the EHC header should be placed after SDAP header, as illustrated in Fig.1.
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Fig.1 PDCP data PDU for DRBs configured with EHC
For example, ‘F=0’ indicates a full header, and ‘Uncompressed Ethernet Header’ field contains all Ethernet header fields. EHC header with ‘F=0’ can be used to establish the context information between the compressor and de-compressor. If profile ID is considered to not be included in EHC header of PDCP data PDUs with compressed Ethernet header, ‘F=0’ can also indicate the ‘Profile ID’ field is present in the EHC header. When a new Ethernet flow of a given profile does not match any established Ethernet context for this profile, the compressor can associate such new Ethernet flow with a new Context ID and send the corresponding Ethernet packets with full headers. On the de-compressor side, when an EHC with ‘F=0’ is received, the de-compressor can store the relation among the Context ID, the Profile ID and the values of compressed fields, if not stored before. 
In another case, ‘F=1’ indicates a compressed header and the ‘Profile ID’ field is not present in the EHC header. This type of EHC header can only be used when the context information of the specific Context ID has already been established in both the compressor and de-compressor. In this case, the ‘Uncompressed Ethernet Header’ field does not include the compressed fields of the corresponding profile ID. An example for EHC header with ‘F=1’ is illustrated in the following Fig.2.
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Fig.2 EHC header with ‘F=1’ if profile ID field can be excluded in EHC header of compressed packets
Proposal 5: If the profile ID is considered to be excluded from EHC header of compressed packets, the ‘Indication of header format’ field can also indicate the presence of ‘profile ID’ field.

The right side of Fig.1 is an illustration of PDCP data PDU for DRBs configured with EHC. The EHC header is located after SDAP header and before Ethernet data payload. The EHC header and Ethernet data payload belongs to the data part of the PDCP data PDU. All the fields after SDAP header can be ciphered, if ciphering function is configured.
Proposal 6: The above EHC header format and PDCP data PDU format for DRB can be adopted.
3. Conclusion
In this contribution, we discussed some issues about EHC header format, and made the following proposals:
Proposal 1: Definitions of profiles and mapping relations between profile IDs and compressed fields of Ethernet header are defined in nominal text of specs.

Proposal 2: Profile ID is included in EHC header of PDCP data PDUs for context information establishment, i.e. PDCP data PDUs with full Ethernet header.
Proposal 3: Profile ID field not included in EHC header of PDCP data PDUs with compressed Ethernet header if the EHC header size can be reduced considering byte alignment design.

Proposal 4: MAX_CID is configured per DRB by RRC.
Proposal 5: If the profile ID is considered to be excluded from EHC header of compressed packets, the ‘Indication of header format’ field can also indicate the presence of ‘profile ID field’.

Proposal 6: The above EHC header format and PDCP data PDU format for DRB can be adopted.
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