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1 Introduction
RAN2 is working on introducing Ethernet Header Compression (EHC), and the following decisions have been made.
	(The EHC function is in PDCP

(The EHC header is located after the SDAP header, and it is ciphered 

(The EHC can removes the following fields: SOURCE/DESTINATION ADDRESS, TYPE, and EHC do not support multiple formats

(FFS: Pad removal 

(For context establishment the compressor send the full header and the context ID via PDCP data PDU

(ROHC and EHC are independent, e.g. from specification point of view they could both be configured for a DRB.

(FFS if for context establishment the explicit feedback is sent via PDCP control PDU.
Baseline feedback mechanism, enhancements not precluded: 

(For context establishment the de-compressor sends an explicit feedback to the compressor after the establishment of the context, i.e. when a full header packet is received with a context id. 

(For context establishment the explicit feedback includes the “Context ID”. 

(When the compressor receives the feedback it is confident that the context is successfully established, and from this time compressed header packets can be transmitted. 


This paper focus on the FFS for explicit feedback of context establishment and suggests a design principle for the feedback frame.
2 Discussion
2.1 CIoT Background

In Rel-16, CIoT is considering support of header compression in the Core Network. The applicability to Ethernet is FFS as stated in SA2 and CT1 speficications:

TS 23.501.
	5.31.4.1
General

The Control Plane CIoT 5GS Optimisation is used to exchange user data between the UE and the SMF as payload of a NAS message in both uplink and downlink directions, avoiding the establishment of a user plane connection for the PDU Session. The UE and the AMF perform integrity protection and ciphering for the user data by using NAS PDU integrity protection and ciphering. For IP and Ethernet data, the UE and the SMF may negotiate and perform header compression.
…


TS 24.501:
	If:

a)
the PDU session type value of the PDU session type IE is set to "IPv4", "IPv6", "IPv4v6", or "Ethernet";

b)
the UE indicates "Control plane CIoT 5GS optimization supported" and "Header compression for control plane CIoT 5GS optimization supported" in the 5GMM capability IE of the REGISTRATION REQUEST message; and

c)
the network indicates "Control plane CIoT 5GS optimization supported" and "Header compression for control plane CIoT 5GS optimization supported" in the 5GS network support feature IE of the REGISTRATION ACCEPT message;

the UE shall include the Header compression configuration IE in the PDU SESSION ESTABLISHMENT REQUEST message.
Editor's note: The applicability of header compression configuration to the Ethernet PDU session is FFS.


Observation 1: CIoT feature of Control Plane optimization for EPS and 5GS already support RoHC for compression of IP packets carried over NAS.

Observation 2: CIoT feature of Control Plane optimization for Rel-16 is considering compression of Ethernet headers for Ethernet packets carried over NAS.
Proposal 1: Given the absence of any industry standard protocol for Ethernet header compression, it is desirable for CIoT to be able to reuse the EHC framework being developed by RAN2.
2.2 Header compression feedback background
For RoHC compression, the feedback packet is identified by a specific RoHC header, as defined in Section 5.2.4 of RFC 5795. Interspersed feedback is the option used in RoHC over PDCP, and is defined in Section 5.2.1 of RFC 3095 and Section 6.2 of RFC 3759. 

For RoHC over PDCP, the feedback is carried over a PDCP Control PDU. However, the RoHC entity receiving the feedback can distinguish the feedback from compressed packets due to the unique RoHC header used by feedback. 
Observation 3: For RoHC interspersed feedback over PDCP, the RoHC entity can distinguish feedback packets from other packets without relying on side information from lower layers regarding whether the packet was received over PDCP-Control or PDCP-Data.
2.3 EHC requirements for compatibility with CIoT
Unlike PDCP, the NAS transport does not have the ability to distinguish between data and control PDUs. The question then arises on how EHC over NAS can carry EHC feedback. If the concept of interspersed feedback of RoHC is used in EHC, then the following principle should be inherited by EHC.

Proposal 2: EHC feedback should be distinguishable from other EHC packets based on the EHC header, without relying on side-information whether the feedback is received over PDCP-Control or PDCP-Data.
With the above principle, CT1 can reuse EHC without introducing a new NAS payload type for EHC feedback. Further, RAN2 is not restricted on whether to carry the feedback over PDCP control or data, and can make that decision based on performance and other RAN2-centric considerations.
Proposal 3: RAN2 should continue discussion on whether the EHC feedback is carried on PDCP-Control or PDCP-Data
3 Conclusion

Observation 1: CIoT feature of Control Plane optimization for EPS and 5GS already support RoHC for compression of IP packets carried over NAS.

Observation 2: CIoT feature of Control Plane optimization for Rel-16 is considering compression of Ethernet headers for Ethernet packets carried over NAS.

Observation 3: For RoHC interspersed feedback over PDCP, the RoHC entity can distinguish feedback packets from other packets without relying on side information from lower layers regarding whether the packet was received over PDCP-Control or PDCP-Data.
Proposal 1: Given the absence of any industry standard protocol for Ethernet header compression, it is desirable for RAN2 EHC design to be done in a way that CIoT is be able to reuse the EHC framework.
Proposal 2: EHC feedback should be distinguishable from other EHC packets based on the EHC header, without relying on side-information whether the feedback is received over PDCP-Control or PDCP-Data.
Proposal 3: RAN2 should continue discussion on whether the EHC feedback is carried on PDCP-Control or PDCP-Data.
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