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Abstract: This document contains a list of protocol gaps relevant to ATSSS-Phase2 that 3GPP SA2 has identified in QUIC version 1.
1. Introduction
The Internet Engineering Task Force (IETF) QUIC working group is scheduled to send QUIC version 1 to the Internet Engineering Steering Group (IESG) for approval and publication in July 2020. 

3GPP SA2 is considering the use of QUIC for ATSSS-Phase2 but has identified certain gaps in QUIC version 1 that would make using QUIC for ATSSS-Phase2 more difficult. These capabilities seem to be generally useful, not limited to 3GPP 5G networks. For this reason, 3GPP SA2 is providing this list of gaps to IETF, in case they are also relevant for other QUIC adopters and adopters.

This gap analysis is performed at a high level, to help IETF QUIC working group participants understand what work is necessary in the IETF to fill these gaps.

2. References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
IEEE Std 802.11-2012: "IEEE Standard for Information technology - Telecommunications and information exchange between systems - Local and metropolitan area networks - Specific requirements - Part 11: Wireless LAN Medium Access Control (MAC) and Physical Layer (PHY) Specifications".

[4]
3GPP TS 23.139: "3GPP system - fixed broadband access network interworking".

[5]
3GPP TS 23.501: "System Architecture for the 5G System; Stage 2".

[6]
3GPP TS 23.502: "Procedures for the 5G System; Stage 2".

[7]
3GPP TS 23.503: "Policy and Charging Control Framework for the 5G System; Stage 2".

[8]
IETF RFC 6824: "TCP Extensions for Multipath Operation with Multiple Addresses".

[9]
3GPP TS 38.300: "NR and NG-RAN Overall Description".

[10]
draft-ietf-quic-transport: "QUIC: A UDP-Based Multiplexed and Secure Transport".

Editor's note:
The above document cannot be formally referenced until it is published as an RFC.

[11]
draft-ietf-quic-recovery: "QUIC Loss Detection and Congestion Control".

Editor's note:
The above document cannot be formally referenced until it is published as an RFC.

[12]
draft-pauly-quic-datagram: "An Unreliable Datagram Extension to QUIC".

Editor's note:
The above document cannot be formally referenced until it is published as an RFC.

[13]
draft-piraux-quic-tunnel "Tunneling Internet protocols inside QUIC".

Editor's note:
The above document cannot be formally referenced until it is published as an RFC.

[14]
draft-deconinck-quic-multipath "Multipath Extensions for QUIC (MP-QUIC) ".

Editor's note:
The above document cannot be formally referenced until it is published as an RFC.

2. ATSSS-relevant Protocol Gaps in QUIC Version 1

These are QUIC protocol capabilities that 3GPP SA2 would find useful for ATSSS-Phase2.
1. 
ATSSS-Phase2 will need transport services for Ethernet frames and IP packets, with the intention of supporting TCP, UDP, and UDP-encapsulated transport protocols such as QUIC and RTP. QUIC Version 1 provides transport services for HTTP/3 but does not yet provide support for tunnelling Ethernet or IP directly over QUIC, as envisioned in ATSSS-Phase2. QUIC Version 1. The QUIC working group is not chartered to provide this capability, although proposals exist.

2.
QUIC Version 1 does not yet provide a multipath transport capability similar to Multipath TCP, as used in ATSSS-Phase 1. The QUIC working group is chartered to produce a multipath extension document by December 2021. Proposals exist, although the working group has not yet adopted a draft as the basis for its work. 

3.
For Multipath QUIC, we envision the ability to select paths (steering), detect path failures and reroute traffic (switching), and forward packets on multiple active paths simultaneously (splitting), based on external policies, including (but not limited to
) active-standby, smallest delay, weighted load-balancing, and path selection based on assigned priorities. 

4. 
QUIC Version 1 does not yet provide support for unreliable datagrams, needed for the additional user-plane protocols as envisioned in ATSSS-Phase2, although the QUIC working group is chartered to produce this capability by March 2021, and has adopted a proposal as a working group draft.[image: image1.png]
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