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1	Introduction
This contribution addresses the following open issues for EHC:
- whether reserved bits are needed in EHC headers
- aspects related to EHC header length and EHC CID configuration
- EHC reconfiguration
2	Discussion
2.1	Reserved bits in EHC header
During the EHC related discussion during RAN2#109-e meeting, as summarized in [1], we indicated that it is worth keeping a reserved bit in EHC header for the sake of future extensibility, e.g. in case new profiles need to be specified for EHC. On the other hand, it was indicated by other companies that this would halve the number of supported EHC contexts when single-byte EHC header is used. Furthermore, it was underlined that a single reserved bit might still be insufficient in case more than one additional profile was to be introduced in future while the potential extensions of EHC in future releases can be handled by specifying a new version of the protocol/headers and configuring it with RRC protocol. Recognizing these arguments, we agree it is not necessary to keep any reserved bits in EHC header on purpose. Since, in a single-byte EHC header format, 1 bit is used for F/C indication, which is not needed in feedback packet, feedback packet could still have 1 reserved bit (as captured currently).
Proposal 1: EHC full/compressed header does not contain any reserved bits.
Proposal 2: Keep 1 reserved bit in EHC feedback packet.
2.2	Maximum/minimum number of supported EHC contexts 
For UE capabilities, the following FFS has been captured: “FFS what is the value range for maximum number of contexts signalled by the UE.”
For ROHC, maximum number of supported context sessions is reported as part of PDCP-Parameters IE with the following range:
	    maxNumberROHC-ContextSessions       ENUMERATED {cs2, cs4, cs8, cs12, cs16, cs24, cs32, cs48, cs64, cs128, cs256, cs512, cs1024, cs16384, spare2, spare1},



For EHC, the maximum number of contexts that could be supported is limited by the CID field size in the EHC header, which is 15 bits for 2-byte long header, i.e., the maximum number of supportable contexts is 32 768. The maximum number of contexts supported with a 1-byte long header is 128 (2^7). We think it would be beneficial to assume that the UEs are able to support at list the full space provided by a single-byte header, i.e. 128. Therefore, we propose that the following:
Proposal 3: Maximum number of EHC context session signaled by the UE can be one of the following values: {cs128, cs256, cs512, cs1024, cs8192, cs16384, cs32768, spare1}.
[bookmark: _Hlk36731517]maxNumberROHC-ContextSessions field is described in TS 38.331 in the following way:
	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. Set to the maximum number of concurrently active ROHC contexts supported by the UE. cs2 corresponds with 2 (context sessions), cs4 corresponds with 4 and so on.



What is not entirely clear from the description is whether the indicated number of contexts is supported per compressor and decompressor instance (or, in other words, per uplink and downlink direction) or it is common for compressor and decompressor. Checking the description of maxCID field, we see the following:
	maxCID 
It indicates the value of the MAX_CID parameter as specified in TS 38.323 [5].
The total value of MAX_CIDs across all bearers for the UE should be less than or equal to the value of maxNumberROHC-ContextSessions parameter as indicated by the UE.



MaxCID, according to RFC3095, is used to denote the highest context ID supported by ROHC:
	MAX_CID:
It is a Nonnegative integer; highest context ID number to be used by
the compressor (note that this parameter is not coupled to, but in
effect further constrained by, LARGE_CIDS).



If we put all the above pieces of information together, it is evident that MAX_CID is the maximum number of contexts allowed for the compressor side per DRB and that MAX_CID value is applicable separately per direction (DL or UL).
Proposal 4: maxNumberEHC-ContextSessions parameter indicates the number of contexts supported by the UE’s compressor and UE’s decompressor separately, i.e. maxNumberEHC-ContextSessions can be established between the compressor in the UE and the decompressor in the gNB and, simultaneously, maxNumberEHC-ContextSessions can be established between the compressor in the gNB and decompressor in the UE.
At the same time, we note that maxCID parameter is not yet introduced in RRC for EHC. We think it is important to have it in case the gNB would like to limit the number of EHC contexts established by the UE for UL.
Proposal 5: Introduce maxCID-EHC parameter for EHC in the same way as for ROHC.
With respect to header size configuration and CID length, the RRC specs capture the following:
	ehc-HeaderSize
Indicates the size of the header for EHC packet.
[bookmark: _Hlk34383583]Editor’s note: The field is to capture the agreement ”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.” This does not include the size of the Ethernet header, and the name will be updated. The name and the description will also be aligned with PDCP specification. FFS: The relation with the length of the CID field.



In PDCP, on the other hand, we have the following at the moment:
	A.2.2.2	CID
Length: 7, or 15 bits. The length of the CID is configured by upper layers (ehc-CIDLength in TS 38.331 [3]).
/* 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.
The CID = "all zeros" indicates that the corresponding Ethernet header is "uncompressed". The EHC decompressor does not establish the EHC context identified by the CID = "all zeros".



In case maxCID-EHC parameter is introduced, it is unnecessary to keep ehc-HeaderSize or ehc-CIDLength parameter. The length of the CID field in the header can be derived based on the maxCID-EHC configured for a DRB in the following way:
· If maxCID-EHC <= 128, then CID field in EHC header is 7-bits long (1-byte header is used)
· If maxCID-EHC > 128, the CID field in EHC header is 15-bits long (2-byte header is used)

We think we could align the name with what is captured in PDCP currently, i.e. replace ehc-HeaderSize with ehc-CID-Length. Accordingly, the allowable values should be changed to 7 or 15 bits. We do not see a reason to define CID length shorter than 15 bits for 2-byte header as there is no other use for the EHC header’s remaining bits, which would be saved that way. 
Proposal 6: Remove ehc-HeaderSize field in RRC and ehc-CIDLength parameter from PDCP specifications. 
Proposal 7: CID length is always either 7 bits of 15 bits long, depending on maxCID-EHC configured via RRC for a DRB:
· If maxCID-EHC <= 128, then CID field in EHC header is 7-bits long (1-byte header is used)
· If maxCID-EHC > 128, the CID field in EHC header is 15-bits long (2-byte header is used)

Based on the above consideration we should also address one of the editor’s notes in current PDCP specification, i.e.
“/* Editor’s Note: The need for configuration parameters is FFS.	“
As proposed above, we should be able to configure maximum CID for EHC protocol, so this should be added to “protocols parameters” section for EHC. EHC header size does not have to be configured directly, but it should be clarified in the specifications that it is derived based on maxCID-EHC parameter.  
Proposal 8: “Protocols parameters” section for EHC in PDCP specifications should capture maxCID-EHC parameter and clarify that EHC header size and CID field length in EHC header are derived based on maxCID-EHC.
2.3	EHC reconfiguration
It was proposed in [2] that EHC function can be reconfigured only upon reconfiguration involving PDPC re-establishment. The reason for proposing this limitation was to avoid an issue with receiving PDCP entity not being able to distinguish whether the received PDCP entity is with or without EHC header. In the discussion summarized in [1], it was indicated by some companies that this can be handled by the implementation and that such restriction is not required. In our opinion it will be safer to restrict to PDCP re-establishment case only to avoid any potential issues. It should be noted that since EHC continue function has been agreed, then PDCP re-establishment does not have to lead to EHC reset.
Observation 1: Even assuming that EHC reconfiguration can only be done upon PDCP re-establishment, established EHC contexts can be resumed.
It should also be note that similar restriction is already in place for ROHC, which his captured in headerCompression field description in TS 38.331:
	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.



Proposal 9: Capture in TS 38.331 that the network reconfigures ethernetHeaderCompression only upon reconfiguration involving PDCP re-establishment.
3	Conclusions
Based on the discussion in the paper, the following is proposed:
Proposal 1: EHC full/compressed header does not contain any reserved bits.
Proposal 2: Keep 1 reserved bit in EHC feedback packet.
Proposal 3: Maximum number of EHC context session signaled by the UE can be one of the following values: {cs128, cs256, cs512, cs1024, cs8192, cs16384, cs32768, spare1}.
Proposal 4: maxNumberEHC-ContextSessions parameter indicates the number of contexts supported by the UE’s compressor and decompressor separately, i.e. maxNumberEHC-ContextSessions can be established between the compressor in the UE and decompressor in the gNB and, simultaneously, maxNumberEHC-ContextSessions can be established between the compressor in the gNB and decompressor in the UE.
Proposal 5: Introduce maxCID-EHC parameter for EHC in the same way as for ROHC.
Proposal 6: Remove ehc-HeaderSize field in RRC and ehc-CIDLength parameter from PDCP specifications. 
[bookmark: _GoBack]Proposal 7: CID length is always either 7 bits of 15 bits long, depending on maxCID-EHC configured via RRC for a DRB:
· If maxCID-EHC <= 128, then CID field in EHC header is 7-bits long (1-byte header is used)
· If maxCID-EHC > 128, the CID field in EHC header is 15-bits long (2-byte header is used)
Proposal 8: “Protocols parameters” section for EHC in PDCP specifications should capture maxCID-EHC parameter and clarify that EHC header size and CID field length in EHC header are derived based on maxCID-EHC.
Proposal 9: Capture in TS 38.331 that the network reconfigures ethernetHeaderCompression only upon reconfiguration involving PDCP re-establishment.
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