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1	Introduction
In this contribution we address the remaining issues related to EHC, which have an impact on PDCP and RRC specifications:
1. Missing max CID parameter.
2. Handling of EHC reconfiguration with CID length reconfiguration.
2	Discussion
2.1 Max CID
For RoHC, ther is an maxCID which is configured via RRC and is defined in the following way:
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.



RAN2 agreed that UE will signal to the network maxNumberEHC-Contexts parameter, which is defined in the following way in the running TS 38.306 CR in [1]:
	maxNumberEHC-Contexts-r16
Defines the maximum number of Ethernet header compression contexts supported by the UE across all DRBs and across UE’s EHC compressor and EHC decompressor. The indicated number defines the number of contexts in addition to CID = "all zeros" as specified in TS 38.323.



In light of the above definition, introduction of maxCID-EHC parameter is needed for the following reasons:
1. To restrict the number of EHC contexts that UE establishes in uplink direction, so that the gNB is able to establish a certain number of EHC contexts in downlink.
2. To restrict the number of EHC contexts that UE establishes for a certain DRB, so that gNB may distribute the overall available contexts space between different DRBs that require it. 
Based on the above, we propose the following:
Proposal 1: Introduce maxCID-EHC parameter indicating the maximum number of EHC contexts the UE can establish in uplink for a DRB.
2.2 EHC reconfiguration
EHC reconfiguration could occur in two main cases:
1. Switching EHC on/off for a DRB.
2. Reconfiguring CID length size for a DRB.
The first case is rather straightforward and similar to what is possible with RoHC. The second case is something characteristic for EHC and can happen in the network deployments as usually neither the UE nor the gNB would be able to predict how many concurrent EHC CIDs might be needed for a DRB. That depends, e.g. on concurrent Ethernet flows being carried between the network and the UE. The number of Ethernet flows may on the other hand depend on the UE’s placement in network topology (leaf vs. aggregate link) and the traffic pattern of the applications in the network (only a few or a large number of parallel streams) which can vary greatly even on the same link. Hence, to optimize compression efficiency, the best strategy for EHC would be to start with short CIDs and switch to long CIDs only if the number of CIDs exceeds the short CID space. Otherwise, some traffic flows would have to be sent uncompressed. Conversely, if at some point the number of flows in the UE-gNB link goes down (e.g. some traffic intensive operation in the network is finished), it would make sense to switch back to short CIDs.
Observation 1: Reconfiguration of CID length used for a DRB may be necessary as the gNB is not able to predict in advance how many EHC contexts a certain UE/DRB will require.
At the moment, based on the latest RRC CR for IIOT in [2], the Ethernet header compression configuration is as follows:
    ethernetHeaderCompression-r16  CHOICE {
        notUsed                 NULL,
        ehc                     SEQUENCE {
            ehc-Common              SEQUENCE {
                ehc-CID-Length	          ENUMERATED { bits7, bits15 },
                ...
            },
            ehc-Downlink            SEQUENCE {
                drb-ContinueEHC-DL      ENUMERATED { true }                        OPTIONAL,   -- Need N
                ...
            }                                                                      OPTIONAL,   -- Need M
            ehc-Uplink              SEQUENCE {
                drb-ContinueEHC-UL      ENUMERATED { true }                       OPTIONAL,   -- Need N
                ...
            }                                                                     OPTIONAL,   -- Need M
            ...
        },
        ...
    }                                                                             OPTIONAL    -- Cond DRB2

	drb-ContinueEHC-DL, drb-ContinueEHC-UL
The fields indicate whether the PDCP entity continues or resets the EHC header compression protocol during PDCP re-establishment, as specified in TS 38.323 [5]. The field drb-ContinueEHC-DL indicates whether the PDCP entity continues or resets for downlink and the field drb-ContinueEHC-UL indicates whether the PDCP entity continues or resets for uplink. These fields are configured only in case of resuming an RRC connection or reconfiguration with sync, where the PDCP termination point is not changed and the fullConfig is not indicated. 

	ehc-CID-Length
Indicates the length of the CID field for EHC packet.

	ethernetHeaderCompression
If ehc-Downlink is configured, then Ethernet header compression is configured for downlink. Otherwise, it is not configured for downlink.
If ehc-Uplink is configured, then Ethernet header compression is configured for uplink. Otherwise, it is not configured for uplink.
The fields in ehc-Common applies for both downlink and uplink once configured. Ethernet Header compression can only be configured for DRB.
The network reconfigures ethernetHeaderCompression only upon reconfiguration involving PDCP re-establishment.



In general, there is nothing that prevents CID length from being reconfigured. However, any EHC reconfiguration requires PDCP re-establishment as can be seen with green highlight. Therefore, in order not to loose the EHC contexts which were already established between the UE and the gNB, drb-ContinueEHC-DL and drb-ContinueEHC-UL fields would have to be used. Using these fields is only possible “in case of resuming an RRC connection or reconfiguration with sync, where the PDCP termination point is not changed and the fullConfig is not indicated” as highlighted in yellow above. This means that, if we would like to keep EHC contexts when reconfiguring CID length, we would have to use reconfiguration with sync, which requires RACH and should not be used for normal reconfigurations. Therefore, we propose to agree on the following:
Proposal 2: Allow configuration of drb-ContinueEHC-DL and drb-ContinueEHC-UL fields for reconfigurations without sync, at least for the case where CID length is reconfigured for an existing EHC configuration.
One additional aspect that might have to be considered when reconfiguring CID length while keeping the EHC contexts, is to add a clarification in PDCP specifications about how and which of the existing CIDs are kept when CID length is reconfigured. When changing CID length from 7 bits to 15 bits, this is rather simple as all the existing contexts can be kept. It might only be worth clarifying how the related CIDs are modified. When expressing CID as an integer number, this is very straightforward, but since a CID is actually a bit string in the EHC header, it is worth adding a clarification in the specifications how the CID is transformed from 7-bit long to 15-bit long, e.g. by appending a string of zeros to the CID. 
Proposal 3: Add a clarification in PDCP specifications about how 7-bit long CID is transformed into 15-bit long CID when the CID length reconfiguration from 7-bit to 15-bit occurs.
For the reconfiguration in the other direction (i.e. from 15 bit long CID to 7-bit long CID), it may be the case that there are more than 127 contexts established between the UE and the gNB, so it would also have to be clarified which of these contexts are kept, e.g. the first 127 contexts are kept or the contexts with CID lower than 128 are kept).
Proposal 4: Add a clarification in PDCP specifications about which of the existing EHC contexts are kept by the compressor/decompressor in case CID length is modified from 15 bits to 7 bits and how their CIDs are transformed into 7-bit long CIDs.
3		Conclusion
[bookmark: _GoBack]Based on the discussion in the paper, the following is observed and proposed:
Proposal 1: Introduce maxCID-EHC parameter indicating the maximum number of EHC contexts the UE can establish in uplink for a DRB.
Observation 1: Reconfiguration of CID length used for a DRB may be necessary as the gNB is not able to predict in advance how many EHC contexts a certain UE/DRB will require.
Proposal 2: Allow configuration of drb-ContinueEHC-DL and drb-ContinueEHC-UL fields for reconfigurations without sync, at least for the case where CID length is reconfigured for an existing EHC configuration.
Proposal 3: Add a clarification in PDCP specifications about how 7-bit long CID is transformed into 15-bit long CID when the CID length reconfiguration from 7-bit to 15-bit occurs.
Proposal 4: Add a clarification in PDCP specifications about which of the existing EHC contexts are kept by the compressor/decompressor in case CID length is modified from 15 bits to 7 bits and how their CIDs are transformed into 7-bit long CIDs.
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