[bookmark: OLE_LINK283]3GPP TSG-RAN WG2 Meeting #107bis											R2-1912313
[bookmark: _GoBack]Chongqing, China, 14th-18th Oct. 2019	 

Source: 	vivo
Title:  	Remaining issues for EHC
Agenda Item:	6.7.2.3
Document for:	Discussion and Decision
[bookmark: _Ref165266342]Introduction
In RAN2#106 meeting, the following agreement has been achieved.
	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 previous meetings, the basic design principle for EHC has been agreed, and the detail is not clear yet. This contribution focus on the reminding issues for Ethernet header compression (EHC), e.g. EHC modeling, EHC function configuration, and EHC continue function.
Discussion
EHC modeling
Although EHC mechanism is a new algorithm defined by 3GPP, some design principles in ROHC can be reused. Different with ROHC mechanism considering static fields and varied fields, EHC can be designed as a simple mechanism with the reason that the most fields in Ethernet frame are static. In addition, the benefit of compressing varied field is not significant. Furthermore, for a specific Ethernet format, adopting different compression patterns (e.g. for Ethernet format including source/destination/Q-tag field, UE can compress source/destination field or source/destination/Q-tag field) is also not needed, which will complicate UE behavior. In order to reduce the complexity of EHC mechanism, only static Ethernet field is compressed and always compressed.
Proposal 1: UE always compress all the static Ethernet fields when EHC function is configured.
In ROHC, every PDCP entity uses at most one ROHC compressor instance and at most one ROHC decompressor instance for DRB configured with ROHC function. For EHC, the same principle can be reused.
Proposal 2: Every PDCP use at most one EHC compressor and at most one EHC decompressor for DRB configured with EHC function.
In addition, the concept of compression/decompression state machine in ROHC also can be reused. In RAN2#106 meeting, it has agreed that compressor firstly transmit packets with full Ethernet header to assist decompressor to establish EHC context and transmit packet with compressed Ethernet header. Thus, for compressor, the two states are enough, i.e. uncompressed state and compressed state. Correspondingly, the two states of decompressor are without decompression context and with decompression context.
Proposal 3: Two states are defined for compressor: uncompressed state and compressed state.
Proposal 4: Two states are defined for decompressor: no context and static context.
In RAN2#106 meeting, whether multiple transmission and/or feedback is needed is FFS. Although EHC function is introduced for URLLC service with high reliability, the packet loss still exists for UM DRB. In order to guarantee the successful context establishment in decompressor, a feedback mechanism can be introduced. If compressor transmits packet with compressed header before receiving the feedback for successful context establishment, there may be a case that a packet with compressed header will be discarded or delayed to decompression due to lack of EHC decompression context.
Proposal 5: Compressor starts in uncompressed state and transits to compressed state once a feedback for successful context establishment is received.
Decompressor can transmit to “with decompression context” once a packet with compressed header is received. Then the compressed fields can be restored based the corresponding EHC decompression context.
Proposal 6: Decompressor starts in no context state and transits to static context state once a packet with compressed header is received.
Once the context has been established and maintained in decompressor, context damage will not happen as only the static fields are compressed and the PHY CRC mechanism is enough to guarantee that the packets delivered to PDCP layer are correctly transmitted over Uu. Thus, transmitting packets with full Ethernet header again after context establishment is not needed.
Proposal 7: State transition is not needed once EHC context has been established and maintained in compressor and decompressor.
As Ethernet frame can carry IP type and non-IP type payload, it is reasonable that allowing both Ethernet and IP header compression at the same time. Therefore, EHC mechanism shall be a solution that can be used at the same time with ROHC and reduce the impact on ROHC processing. As Ethernet header field is in front of TCP/IP header, it is suitable that EHC compression is performed before ROHC compression. Correspondingly, EHC decompression is performed after ROHC decompression. 
Proposal 8: EHC compression is performed before ROHC compression and EHC decompression is performed after ROHC decompression
EHC function configuration
In RAN2#106 meeting, it has agreed that EHC is configured per DRB separately for UL and DL. However, the bearer type of DRB has not discussed yet. In NR, ROHC can be configured for any bearer type. For the same motivation, it is reasonable to support configuration of EHC function for any bearer type. 
Proposal 9: EHC function can be configured for all bearer types.
In NR, if outOfOrderDelivery is configured, PDCP can process the received packet immediately and deliver the packet to upper layer. There may be a case that PDCP receives a packet with compressed Ethernet header before the packet with full Ethernet header. If PDCP processes this received packet with uncompressed Ethernet header immediately, this packet maybe discarded due to lack of EHC context.
Proposal 10: EHC function shall not configured when the outOfOrderDelivery is allowed.
For DRB configured without EHC function, the legacy PDCP PDU format is used while new PDCP PDU format (e.g. EHC context ID) is used when EHC function is not configured. If EHC function is reconfigured during the data transmission of a specific DRB, the receiving PDCP entity cannot distinguish the PDCP format. In order to avoid introducing new mechanism to solve this issue, it is better to avoid receiving packets with different PDCP PDU format during data transmission. Similar with ROHC, the EHC function can be reconfigured only upon reconfiguration involving PDCP re-establishment.
Proposal 11: NW reconfigure EHC function only upon reconfiguration involving PDCP re-establishment.
EHC relate parameters
Context information for a specific Ethernet flow shall be maintained between compressor and decompressor. The EHC context ID is used to indicate a combination of specific values of compressed Ethernet fields and distinguish different Ethernet flows mapped on a same DRB. In ROHC, 4-bit. 7-bit and 14-bit ROHC context ID can be used. For a compromise, 7-bit EHC context ID maybe enough for EHC.
Proposal 12: As a baseline, 7-bit EHC context ID is used for EHC.
According to TS 23.501, the following is specified:
When the PDU Session Type is IPv4 or IPv6 or IPv4v6, it corresponds to IPv4 packets or IPv6 packets or both of them; When the PDU Session Type is Ethernet, it corresponds to Ethernet frames
It means that a DRB only include Ethernet flow or only include non-Ethernet flow. In addition, for DRB carrying Ethernet frame, it is no need to determine which Ethernet flow shall be compressed or not (e.g. based on length of payload) as RAN2 defined EHC mechanism is a structure-aware scheme. In our understanding, all packets belonging to the DRB configured with EHC shall be compressed.
Proposal 13: All the packets belonging to a DRB configured with EHC function shall be processed by EHC mechanism.
In ROHC, a ROHC context ID (e.g. 0) is reserved for uncompressed flow. For EHC, a reserved EHC context ID is not needed for uncompressed Ethernet flow in a DRB.
Proposal 14: A reserved EHC context ID is not needed for uncompressed Ethernet flow in a DRB.
As packets with different Ethernet format can be mapped on a same DRB, the compressor anyway needs to inspect packets. The profile ID is useful for decompressor to determine the specific Ethernet fields. However, the benefit carrying profiled ID is relatively small, especially under the case that ROHC and EHC function are configured for a DRB at same time. Considering the tradeoff of overhead and benefit, profile ID is no need for EHC.
Proposal 15: Profile ID is not needed for EHC.
EHC context ID reuse
For the EHC context ID allocated to an Ethernet flow belonging to a QoS flow which has remapped to another DRB, compressor can reuse this EHC context ID to another Ethernet flow. For ROHC, the ROHC context ID reuse is also supported in TS 38.323 as following:
NOTE:	If the MAX_CID number of ROHC contexts are already established for the compressed flows and a new IP flow does not match any established ROHC context, the compressor should associate the new IP flow with one of the ROHC CIDs allocated for the existing compressed flows or send PDCP SDUs belonging to the IP flow as uncompressed packet.
In order to avoiding extra complexity, explicit EHC context ID delete is better not to support. The compressor can reallocate an EHC context ID to another Ethernet flow and transmit packets with full Ethernet header corresponding to the new Ethernet flow. The decompressor needs the update EHC context based on received packets.
Proposal 16: EHC context ID reuse is realized by Ethernet context establishment procedure (e.g. by sending uncompressed packet(s)).
In ROHC, when the MAX_CID number of ROHC contexts are already established for the compressed flows and a new IP flow does not match any established ROHC context, ROHC compressor will perform ROHC context ID reuse. In order to give more freedom for UE/gNB, EHC context ID reused can be performed based on implementation. 
Proposal 17: When to perform EHC context ID reuse is based on UE/gNB implementation.
EHC context continue function
In ROHC, context continue function can be used for AM and UM upon PDCP re-establishment and the PDCP anchor is not change. For EHC, this design principle is no need to change. There are some concerns that re-transmitted packets with full Ethernet header maybe discarded due to PDCP duplication detection, which cause the subsequent packet with compressed packet can be decompressed. In our understanding, this is not a issue if the compressor transmits packets with compressed header only when a feedback for successful EHC context establishment.
Proposal 18: EHC context continue is indicated for AM and UM DRB under PDCP re-establishment. 
In RAN2#106 meeting, it has been agreed that EHC is configured per DRB separately for UL and DL. For EHC context continue function, it also can be indicated separately for UL and DL.
Proposal 19: EHC context continue function can be indicated separately for UL and DL. 
Conclusions
Proposal 1: UE always compress all the static Ethernet fields when EHC function is configured.
Proposal 2: Every PDCP use at most one EHC compressor and at most one EHC decompressor for DRB configured with EHC function.
Proposal 3: Two states are defined for compressor: uncompressed state(US) and compressed state (CS).
Proposal 4: Two states are defined for decompressor: no context and static context.
Proposal 5: Compressor starts in US and transits to CS once a feedback for successful context establishment is received.
Proposal 6: Decompressor starts in no context state and transits to static context state once a packet with compressed header is received.
Proposal 7: State transition is not needed once EHC context has been established and maintained in compressor and decompressor.
Proposal 8: EHC compression is performed before ROHC compression and EHC decompression is performed after ROHC decompression
Proposal 9: EHC function can be configured for all bearer types.
Proposal 10: EHC function shall not configured when the outOfOrderDelivery is allowed.
[bookmark: _Toc502437832]Proposal 11: NW reconfigure EHC function only upon reconfiguration involving PDCP re-establishment.
Proposal 12: As a baseline, 7-bit EHC context ID is used for EHC.
Proposal 13: All the packets belonging to a DRB configured with EHC function shall be processed by EHC mechanism.
Proposal 14: A reserved EHC context ID is not needed for uncompressed Ethernet flow in a DRB.
Proposal 15: Profile ID is not needed for EHC.
Proposal 16: EHC context ID reuse is realized by Ethernet context establishment procedure (e.g. by sending uncompressed packet(s)).
Proposal 17: When to perform EHC context ID reuse is based on UE/gNB implementation.
Proposal 18: EHC context continue is indicated for AM and UM DRB under PDCP re-establishment. 
Proposal 19: EHC context continue function can be indicated separately for UL and DL. 
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