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1	Introduction
The study on NR-IIoT concluded (see TR 38.825 [1]) among others that Ethernet header compression is beneficial in the context of Industrial IoT. The work item [2] defines the following related objective:
· Specify Ethernet header compression based on structure-aware algorithm [RAN2].
· Ethernet header compression solution for LTE to be specified once the design principle for NR is agreed. The impacted LTE specifications to be added latest at RAN#85.
In previous RAN2 meetings, the following agreements were reached. In RAN2#105bis:
· We develop Ethernet header compression 100% in 3GPP TS (not by extending ROHC)

In RAN2#106:
· 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 discuss robustness aspects of EHC, in particular regarding the FFS on multiple transmissions and/or feedback. General aspects of the EHC solution are discussed in [3].
[bookmark: _Ref178064866]2	Discussion
Since the EHC solution is developed in particular for TSC traffic patterns, i.e. use-cases where high reliability is essential, we should carefully evaluate how robustness in the EHC solution is ensured. We thereby focus on errors resulting from full packet losses only i.e. from PDCP point of view, assuming that no packet internal bit errors from e.g. false positive CRC checksum exist.
Given the EHC solution based on design principles agreed in RAN2#106 (and further expanded in [3]), i.e. context establishment with uncompressed packet and later compressed packet transmissions, the following error cases need to be addressed:
· 1) Packet loss of PDU of uncompressed format, establishing the context. 
· 1a) Loss of this PDU
· 1b) Error propagation to subsequent compressed PDUs which cannot be established. 
· 2) Packet loss of PDU of compressed format. 
· Assuming no inter-dependency between compressed PDUs, no error propagation to subsequent compressed PDUs.
Those cases may happen generally due to losses in RLC UM, also in RLC AM during PDCP re-establishment retransmission, PDUs establishing a new context may be discarded by receiver, if already received before re-establishment. And further due to PDCP re-ordering timer expires.
We note that 1a) and 2) are error cases that are inherent in NR, and cannot be adressed by the EHC. The case 1b) however, i.e. error propagation due to usage of EHC, should be avoided, i.e. a solution is required to avoid decompression failure for the case where the context is not yet established. The following methods exist:
· Repeated transmissions of PDU of uncompressed format. Note that this does not necessarily mean duplicate transmission, but simply multiple subsequent uncompressed PDUs. 
· Introduction of feedback variant 1: transmitter sends uncompressed formats until feedback is received that context was succesfully established in receiver. 
· Introduction of feedback variant 2: ARQ scheme where receiver, if decompression failed, requests retransmission of uncompressed PDU to establish context. Transmitter then retransmits. 
All schemes require some overhead for either multiple uncompressed transmissions or feedback transmissions, while feedback schemes also come with some additional latency. It is noteworty also that for the feedback schemes, decompression failure and success needs to be identified in the first place, which can be done by additional checksum field in the compressed header, or restrictions in the allowed context IDs, e.g. disallowing updating header field values for the same context ID. Those methods appear complex, and considering that a simple EHC solution is the target, we believe repeated transmission for robust EHC are sufficient. This is in particular the case when URLLC requirements are targeted, i.e. packet loss is extremly low, also in RLC UM. 
[bookmark: _Toc16689996]No feedback scheme is introduced for EHC. 
[bookmark: _Toc16689997]Robustness in EHC is based on repeated transmission of uncompressed format establishing the context. Number of uncompressed repetitions X is RRC-configurable for UL transmitter.
Based on this, special attention needs to be drawn to the PDCP re-establishment procedure. Assuming that EHC contexts are not continued after PDCP re-establishment, corresponding to drb-Rohc-Continue=false in ROHC, the current header compression procedure in PDCP is as follows:
· transmitter: reset header compression context, for AM: re-transmit PDUs based on new context, transmit new PDUs based on new context. 
· receiver: decompress already received PDUs out of sequence based on old context, reset context, discard duplicates during reception, decompress new PDUs based on new context.
[bookmark: _Ref189046994]Assuming as in above that in EHC, there is no compression context transferal (as in ROHC), propagating errors (such as in 1b) in EHC would be introduced if uncompressed packets to establish the context are transmitted during re-transmissions in AM but those would be discarded in receiver since they were already received before (duplicates), and then no further uncompressed packet would be sent as part of the new packet transmissions. This case can only be avoided by sending only uncompressed packets during retransmissions and at least for the first new packet following the retransmissions. This should be mandatory for an UL transmitter.
[bookmark: _Toc16689998]At PDCP-re-establishment, the UL transmitter only sends uncompressed PDUs when retransmitting as well as when sending the first X new PDUs following PDCP re-establishment.

3	Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	No feedback scheme is introduced for EHC.
Proposal 2	Robustness in EHC is based on repeated transmission of uncompressed format establishing the context. Number of uncompressed repetitions X is RRC-configurable for UL transmitter.
Proposal 3	At PDCP-re-establishment, the UL transmitter only sends uncompressed PDUs when retransmitting as well as when sending the first X new PDUs following PDCP re-establishment.
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