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[bookmark: _Hlk513714389]Abstract of the contribution: 
1.	Discussion and Proposal
This document proposes to define in the normative phase of ATSSS_ph3, a new steering functionality, called "MPQUIC steering functionality", that is based on the QUIC protocol and its multipath and datagram extensions. The details of this steering functionality are defined in TR 23.700-53, clause 6.11 (solution #2.2).
The key features of the MPQUIC steering functionality are the following:
1) 	The MPQUIC steering functionality operates in the UE and UPF, in addition to the existing steering functionalities (MPTCP and ATSSS-LL), as shown in the figure below. It is used to provide multipath transport for UDP/IP traffic flows between the UE and UPF. It complements the MPTCP steering functionality, which is used to provide multipath transport for TCP/IP traffic flows between the UE and UPF.
2)	The MPQUIC steering functionality is a high-layer steering functionality (like MPTCP), so it can easily interact with the applications in the UE, e.g., via an enhanced sockets API. This way, it is feasible for applications to provide their multipath preferences to the MPQUIC steering functionality, e.g., to indicate that some traffic should be sent over WLAN (non-3GPP access) only.
[image: ]

3)	The MPQUIC steering functionality operates very similarly with the MPTCP steering functionality, as shown in the figure below. Both steering functionalities implement a proxy in the UPF. In case of MPTCP, the proxy is a Transport Converter (defined in RFC 8803). In case of MPQUIC, the proxy is an HTTP proxy supporting the "connect-udp" Upgrade header (defined in RFC 9298). This proxy is referred to as MPQUIC proxy in solution #2.2. The UE receives the MPQUIC proxy information in the same way it receives the MPTCP proxy information, during the establishment of the MA PDU Session.
[image: ]
4)	The MPQUIC steering functionality is based on the transport mechanisms used in HTTP/3 and on the extensions defined in RFC 9298 for proxying UDP traffic in HTTP. As shown in the following figure, each UDP payload provided by a UE app is encapsulated in an HTTP datagram (by the HTTP/3 client) and is sent to the HTTP/3 proxy in the UPF using multipath QUIC transport, where the UDP payload is decapsulated and forwarded to a remote host. The HTTP datagram can be carried in a QUIC datagram or in a QUIC stream (depending on the transport requirements of the application).
[image: ]
5)	Right after the MA PDU session establishment, the MPQUIC steering functionality in the UE establishes one or more multipath QUIC connections with the MPQUIC steering functionality in the UPF. Each multipath QUIC connection carries only the traffic of a single QoS flow. This way, QoS handling in the access layer becomes easy because every QUIC packet can carry only traffic (e.g., one or more UDP payloads) that belongs to the same QoS flow. The figure below shows an example with two multipath QUIC connections, one for QFI-1 and another for QFI-2. The figure also shows that there could be multiple QUIC streams in every QUIC connection, each one associated with a separate QoS flow and each one supporting a specific steering mode.
[image: ]
[bookmark: _Hlk115436528]6)	The MPQUIC steering functionality can transport a UDP flow with one of the following transport modes:
-	Datagram mode 2: This transport mode is the mode already supported in RFC 9298. It encapsulates UDP packets within QUIC Datagram frames and provides unreliable transport with no sequence numbering and no packet reordering / deduplication. It is useful for UDP flows where the application can perform packet reordering / deduplication.
-	Datagram mode 1: This transport mode is an extension of the mode supported in RFC 9298. It encapsulates UDP packets within QUIC Datagram frames and provides unreliable transport but with sequence numbering and with packet reordering / deduplication. It is useful for UDP flows where the application cannot perform packet reordering / deduplication, hence, the steering functionality should perform them. The datagram mode 1 requires the definition of a new Context ID (see RFC 9298), which will be done by CT1.
-	Stream mode: This transport mode is readily supported by the QUIC protocol. It encapsulates UDP packets within QUIC Stream frames and provides reliable transport with sequence numbering and with packet reordering / deduplication. It is useful for UDP flows where the application cannot perform packet reordering / deduplication and where the application does not perform its own retransmission mechanisms.
For each UDP flow (SDF), the PCF selects which of the above transport modes should be used. The selected transport mode is provided to UE and UPF within the ATSSS rules and N4/MAR rules respectively.
7)	The MPQUIC steering functionality is based on RFCs already published by IETF, which specify the QUIC protocol (RFC 9001, etc.), the HTTP/3 protocol (RFC 9114), the HTTP Datagrams (RFC 9297), and the HTTP extension for proxying UDP traffic in HTTP (RFC 9298). The QUIC extension for multipath support (draft-ietf-quic-multipath) is expected to be published as standards-track RFC in 2023. 
The following conclusions propose to specify the MPQUIC steering functionality in the Rel-18 normative specifications.
Start of Changes
[bookmark: _Toc22214914][bookmark: _Toc23254047][bookmark: _Toc97103582][bookmark: _Toc100745589][bookmark: _Toc101168846][bookmark: _Toc104869315]8	Conclusions
Editor's note: This clause enlists the conclusions of the study, including agreements for work to be done in the normative phase.
[bookmark: _Toc112909636][bookmark: _Toc112910147][bookmark: _Hlk112080640]8.1	Conclusions for KI #2: New steering functionalities for non-TCP traffic
Editor's note: This clause is FFS.
It is concluded that:
a) 	For supporting multipath transport of UDP flows between the UE and UPF, a high-layer steering functionality will be specified during the normative phase, which will be based on solution #2.2: "MPQUIC steering functionality using UDP proxying over HTTP". 
-	The specified high-layer steering functionality shall be able to support all ATSSS steering modes (i.e., the redundant steering mode and all other steering modes defined in Rel-17).
-	The specified high-layer steering functionality shall support the transport modes defined in solution #2.2.
-	The PCF shall select the transport mode that should be applied for a UDP flow. The selected transport mode shall be provided to UE and UPF within the ATSSS rules and N4/MAR rules respectively.

End of Changes
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