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[bookmark: _Toc123566919][bookmark: _Toc25085422][bookmark: _Toc42897415][bookmark: _Toc43398930][bookmark: _Toc51772009][bookmark: _Toc123567010][bookmark: _Toc25085424][bookmark: _Toc42897417][bookmark: _Toc43398932][bookmark: _Toc51772011][bookmark: _Toc123567012][bookmark: _Toc42897418][bookmark: _Toc43398933][bookmark: _Toc51772012][bookmark: _Toc123567013]*********************************** Next Change ***********************************
2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3][bookmark: OLE_LINK4]-	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]	3GPP TS 23.501: "System Architecture for the 5G System; Stage 2".
[3]	3GPP TS 23.502: "Procedures for the 5G System; Stage 2".
[4]	3GPP TS 23.316: "Wireless and wireline convergence access support for the 5G System (5GS)".
[5]	3GPP TS 24.526: "UE policies for 5G System (5GS); Stage 3".
[6]	3GPP TS 24.501: "Non-Access-Stratum (NAS) protocol for 5G System (5GS); Stage 3".
[7]	3GPP TS 24.502: "Access to the 3GPP 5G System (5GS) via non-3GPP access networks; Stage 3".
[8]	IETF RFC 8684: "TCP Extensions for Multipath Operation with Multiple Addresses".
[9]	IETF RFC 8803: "0-RTT TCP Convert Protocol".
[bookmark: _Hlk128548906][X1]	IETF RFC 9000: "QUIC: A UDP-Based Multiplexed and Secure Transport".
[X2]	IETF RFC 9001: "Using TLS to Secure QUIC".
[X3]	IETF RFC 9002: "QUIC Loss Detection and Congestion Control".
[X4]	IETF RFC 9221: "An Unreliable Datagram Extension to QUIC".
[X5]	IETF RFC 9298: "Proxying UDP in HTTP".
[X6]	IETF RFC 9114: "Hypertext Transfer Protocol Version 3 (HTTP/3)".
[X7]	IETF RFC 9297: "HTTP Datagrams and the Capsule Protocol".
[X8]	IETF RFC 9220: "Bootstrapping WebSockets with HTTP/3".
[X9]	draft-ietf-quic-multipath-03 (April 2023), "Multipath Extension for QUIC".
Editor's note (WI: IMSProtoc9, CR#5979): The above document cannot be formally referenced until it is published as an IETF RFC.
[10]	3GPP TS 24.301: "Non-Access-Stratum (NAS) protocol for Evolved Packet System (EPS); Stage 3".
[11]	IEEE Std 802-2014: "IEEE Standard for Local and Metropolitan Area Networks: Overview and Architecture".
[12]	IEEE 802.3-2018: "IEEE Standard for Ethernet".
[13]	3GPP TS 24.007: "Mobile radio interface signalling layer 3; General aspects".
[14]	3GPP TS 33.501: "Security architecture and procedures for 5G system".
[15]	3GPP TS 37.324: "E-UTRA and NR; Service Data Adaptation Protocol (SDAP) specification".
[16]	3GPP TS 29.244: "Interface between the Control Plane and the User Plane Nodes; Stage 3".

*********************************** Next Change ***********************************
6.1.4.1	Definition of network steering functionalities information
6.1.4.1.0	General
In order for the UE to support the MPTCP functionality, the UE shall support the TCP extensions for multipath operation specified in IETF RFC 8684 [8].
MPQUIC protocol is built on top of UDP/IP and in order to implement the MPQUIC functionality:
a)	the UE and the UPF shall support QUIC layer supporting QUIC protocol as defined IETF RFC 9000 [X1], IETF RFC 9001[X2], IETF RFC RFC 9002 [X3] and the extensions defined in:
1)	IETF RFC RFC 9221 [X4] for supporting unreliable datagram transport with QUIC; and
2)	draft-ietf-quic-multipath [X9] for supporting QUIC connections using multiple paths simultaneously; and
b)	the UE shall implement the HTTP/3 client and the UPF shall implement HTTP/3 proxy of the HTTP/3 layer, where the HTTP/3 layer support the HTTP/3 protocol defined in IETF RFC 9114 [X6] and the following extensions defined in:
1)	IETF RFC 9298 [X5] for supporting UDP proxying over HTTP;
2)	IETF RFC 9297 [X7] for supporting HTTP datagrams; and
3)	IETF RFC 9220 [X8] for supporting Extended CONNECT.

[bookmark: _Toc25085423][bookmark: _Toc42897416][bookmark: _Toc43398931][bookmark: _Toc51772010][bookmark: _Toc123567011]*********************************** Next Change ***********************************
6.1.4.1.1	MPTCP Functionality with any steering mode and the ATSSS-LL functionality with only the active-standby steering mode
In order for the UE to support the MPTCP functionality, the UE shall support the TCP extensions for multipath operation specified in IETF RFC 8684 [8].
When the UE indicates support for MPTCP functionality with any steering mode and the ATSSS-LL functionality with only the active-standby steering mode and the network accepts to enable these functionalities for an MA PDU session of IP type in the UPF as specified in the clause 5.32.2 of 3GPP TS 23.501 [2], then the network shall provide the following information to the UE:
a)	two "link-specific multipath" IP addresses/prefixes used only by the MPTCP functionality in the UE, one associated with the 3GPP access and another associated with the non-3GPP access;
NOTE:	It is possible that the network provides the "link-specific multipath" IP addresses/prefix that is not routable via N6 (e.g. IPv6 link local address).
b)	the IP address, port number and the type of one or more MPTCP proxies in the UPF; and
c)	one or more ATSSS rules including an ATSSS rule for non-MPTCP traffic which is. The ATSSS rule for non-MPTCP traffic shall be composed of a precedence with value "255", a "match-all type" traffic descriptor, an "ATSSS-LL functionality" steering functionality and an "active-standby" steering mode.
In this release of the specification, the UPF shall support the Transport Converter as specified in IETF RFC 8803 [9].
In this release of the specification, the UE shall support the client extensions specified in IETF RFC 8803 [9], and only client-initiated multipath connections via a Transport Converter are supported.
The UE shall use the "link-specific multipath" addresses/prefixes to establish subflows over non-3GPP access and over 3GPP access.
When the MA PDU session is Ethernet type, the network shall not enable the MPTCP functionality with any steering mode and the ATSSS-LL functionality with only the active-standby steering mode.

*********************************** Next Change ***********************************
6.1.4.1.2	ATSSS-LL Functionality with any steering mode
When the UE indicates ATSSS-LL capability with any steering mode and the network accepts to enable this functionality for an MA PDU session of any supported type, then the network shall enable ATSSS-LL functionality with any steering mode in the UPF as specified in the clause 5.32.2 of 3GPP TS 23.501 [2] and provide one or more ATSSS rules to the UE.
In an ATSSS capable UE, the following ATSSS-LL requirements apply:
a)	for an MA PDU session of Ethernet PDU session type, the ATSSS-LL functionality with any steering mode is mandatory; and
b)	for an MA PDU session of IPv4, IPv6, or IPv4v6 PDU session type, if the UE does not support:
1)	the MPTCP functionality with any steering mode and the ATSSS-LL functionality with only the active-standby steering mode; and
2)	the MPTCP functionality with any steering mode and the ATSSS-LL functionality with any steering mode;,
3)	the MPQUIC functionality with any steering mode and the ATSSS-LL functionality with only the active-standby steering mode;
4)	the MPQUIC functionality with any steering mode and the ATSSS-LL functionality with any steering mode;
5)	the MPTCP functionality with any steering mode, the MPQUIC functionality with any steering mode and the ATSSS-LL functionality with only the active-standby steering mode; and
6)	the MPTCP functionality with any steering mode, the MPQUIC functionality with any steering mode and the ATSSS-LL functionality with any steering mode,
then ATSSS-LL functionality with any steering mode is mandatory.

*********************************** Next Change ***********************************
6.1.4.1.3	MPTCP functionality with any steering mode and the ATSSS-LL functionality with any steering mode
In order for the UE to support the MPTCP functionality, the UE shall support the TCP extensions for multipath operation specified in IETF RFC 8684[8].
When the UE indicates support for MPTCP functionality with any steering mode and the ATSSS-LL functionality with any steering mode and the network accepts to enable these functionalities for an MA PDU session of IP type in the UPF as specified in the clause 5.32.2 of 3GPP TS 23.501 [2], then the network shall provide the following information to the UE:
a)	two "link-specific multipath" IP addresses/prefixes used only by the MPTCP functionality in the UE, one associated with the 3GPP access and another associated with the non-3GPP access;
NOTE:	It is possible that the network provides the "link-specific multipath" IP addresses/prefix that is not routable via N6 (e.g. IPv6 link local address).
b)	the IP address, port number and the type of one or more MPTCP proxies in the UPF; and
c)	one or more ATSSS rules.
In this release of the specification, the UPF shall support the Transport Converter as specified in IETF RFC 8803 [9].
In this release of the specification, the UE shall support the client extensions specified in IETF RFC 8803 [9], and only client-initiated multipath connections via a Transport Converter are supported.
The UE shall use the "link-specific multipath" addresses/prefixes to establish subflows over non-3GPP access and over 3GPP access.
When the MA PDU session is Ethernet type, the network shall not enable the MPTCP functionality with any steering mode and the ATSSS-LL functionality with any steering mode.

*********************************** Next Change ***********************************
6.1.4.1.X	MPQUIC functionality with any steering mode and the ATSSS-LL functionality with only active-standby steering mode
When the UE indicates support for MPQUIC functionality with any steering mode and ATSSS-LL functionality with only active-standby steering mode and the network accepts to enable these functionalities for an MA PDU session of IP type in the UPF which support MPQUIC proxy functionality, then the network shall provide the following information to the UE:
a)	two "link-specific multipath" IP addresses/prefixes used only by the MPQUIC functionality in the UE to establish UDP subflows with the MPQUIC Proxy functionality in the UPF, one associated with the 3GPP access network and another associated with the non-3GPP access network;
NOTE:	It is possible that the network provides the "link-specific multipath" IP addresses/prefix that is not routable via N6 (e.g. IPv6 link local address).
b)	the IP address, port number and the type of one or more MPQUIC proxies in the UPF; and
c)	one or more ATSSS rules including one ATSSS rule for non-MPQUIC traffic which is composed of a precedence with value "255", a "match-all type" traffic descriptor, an "ATSSS-LL functionality" steering functionality and an "active-standby" steering mode.
When the MA PDU session is Ethernet type, the network shall not enable the MPQUIC functionality with any steering mode and the ATSSS-LL functionality with only active-standby steering mode.

*********************************** Next Change ***********************************
6.1.4.1.Y	MPQUIC functionality with any steering mode and the ATSSS-LL functionality with any steering mode
When the UE indicates support for MPQUIC functionality with any steering mode and ATSSS-LL functionality with any steering mode and the network accepts to enable these functionalities for an MA PDU session of IP type in the UPF which support MPQUIC proxy functionality, then the network shall provide the following information to the UE:
a)	two "link-specific multipath" IP addresses/prefixes used only by the MPQUIC functionality in the UE to establish UDP subflows with the MPQUIC Proxy functionality in the UPF, one associated with the 3GPP access network and another associated with the non-3GPP access network;
NOTE:	It is possible that the network provides the "link-specific multipath" IP addresses/prefix that is not routable via N6 (e.g. IPv6 link local address).
b)	the IP address, port number and the type of one or more MPQUIC proxies in the UPF; and
c)	one or more ATSSS rules.
When the MA PDU session is Ethernet type, the network shall not enable the MPQUIC functionality with any steering mode and the ATSSS-LL functionality with any steering mode.

*********************************** Next Change ***********************************
[bookmark: _Hlk127362927]6.1.4.1.Z	MPTCP functionality with any steering mode, MPQUIC functionality with any steering mode and the ATSSS-LL functionality with only active-standby steering mode
When the UE indicates support for for MPTCP functionality with any steering mode, MPQUIC functionality with any steering mode and ATSSS-LL functionality with only active-standby steering mode and the network accepts to enable these functionalities for an MA PDU session of IP type in the UPF which support MPTCP proxy functionality and MPQUIC proxy functionality, then the network shall provide the following information to the UE:
a)	two "link-specific multipath" IP addresses/prefixes used only by the MPTCP functionality in the UE to establish UDP subflows with the MPTCP proxy functionality in the UPF, one associated with the 3GPP access network and another associated with the non-3GPP access network;
b)	two "link-specific multipath" IP addresses/prefixes used only by the MPQUIC functionality in the UE to establish UDP subflows with the MPQUIC proxy functionality in the UPF, one associated with the 3GPP access network and another associated with the non-3GPP access network;
NOTE:	It is possible that neither of the "link-specific multipath" IP addresses/prefix used by only the MPTCP functionality nor only the MPQUIC functionality which are provided by the network, is routable via N6 (e.g. IPv6 link local address).
c)	the IP address, port number, and the type of one or more MPTCP proxies in the UPF;
d)	the IP address, port number, and the type of one or more MPQUIC proxies in the UPF; and
e)	one or more ATSSS rules including one ATSSS rule for non-MPTCP and non-MPQUIC traffic which is composed of a precedence with value "255", a "match-all type" traffic descriptor, an "ATSSS-LL functionality" steering functionality and an "active-standby" steering mode.
When the MA PDU session is Ethernet type, the network shall not enable the MPTCP functionality nor the MPQUIC functionality with any steering mode and the ATSSS-LL functionality with only active-standby steering mode.

*********************************** Next Change ***********************************
6.1.4.1.W	MPTCP functionality with any steering mode, MPQUIC functionality with any steering mode and the ATSSS-LL functionality with any steering mode
When the UE indicates support for for MPTCP functionality with any steering mode, MPQUIC functionality with any steering mode and ATSSS-LL functionality with any steering mode and the network accepts to enable these functionalities for an MA PDU session of IP type in the UPF which support MPTCP proxy functionality and MPQUIC proxy functionality, then the network shall provide the following information to the UE:
a)	two "link-specific multipath" IP addresses/prefixes used only by the MPTCP functionality in the UE to establish UDP subflows with the MPTCP proxy functionality in the UPF, one associated with the 3GPP access network and another associated with the non-3GPP access network;
b)	two "link-specific multipath" IP addresses/prefixes used only by the MPQUIC functionality in the UE to establish UDP subflows with the MPQUIC proxy functionality in the UPF, one associated with the 3GPP access network and another associated with the non-3GPP access network;
NOTE:	It is possible that neither of the "link-specific multipath" IP addresses/prefix used by only the MPTCP functionality or only the MPQUIC functionality which are provided by the network, is routable via N6 (e.g. IPv6 link local address).
c)	the IP address, port number and the type of one or more MPTCP proxies and one or more MPQUIC proxies in the UPF; and
d)	one or more ATSSS rules.
When the MA PDU session is Ethernet type, the network shall not enable the MPTCP functionality nor the MPQUIC functionality with any steering mode and the ATSSS-LL functionality with any steering mode.

*********************************** End of Changes ***********************************

