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Abstract of the contribution: This paper proposes clarifications regarding QoS aspects of the link-specific multipath and MPTCP proxy addresses in the presence of QoS rules and PDRs.
1.
Discussion
An MA PDU session with MPTCP [1] functionality brings with it 2 additional link-specific multipath addresses, as well as the presence of MPTCP prox(ies) in the 5GC which the UE can establish MPTCP subflow connections to.

The on-wire source IP address of UL packets may not always be using the MA PDU session IP address; instead, they may be using the network-assigned link-specific multipath address associated with the AN. The on-wire destination IP address of the UL packets may not always be that of the final destination server’s out in DN; instead, they may be the IP address of the MPTCP proxy [2] in 5GC. This situation also applies to DL traffic.
In the presence of QoS rules and PDRs, the spec is currently missing statements on how such traffic should be treated by UE and UPF. This paper proposes clarifications regarding QoS aspects of the link-specific multipath and MPTCP proxy addresses.
1.1
Background
Figure 1.1-1 illustrates the topology used for this discussion. Here the UE that establishes an MA PDU session with MPTCP functionality would be configured with 3 IP addresses: the MA PDU IP address (IPM); the link-specific multipath address for 3GPP AN (IPS1); and the link-specific multipath address for N3GPP AN (IPS2).
The UPF that hosts the MPTCP Proxy is also configured with the IP address(es) of the proxy; in this example there’s a single address IPP that the proxy can be reached at.
The address of the final destination server in DN is shown as IPS.
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Figure 1.1-1: Endpoint IP Addresses
1.2
Direct Connections

When MPTCP subflows are directly targeted at the final destination server, the IP and Port tuples would be:
{IPS1 , PortS1}  :  {IPM , PortX1}  ↔  {IPS , PortS}
(3GPP AN)
{IPS2 , PortS2}  :  {IPM , PortX2}  ↔  {IPS , PortS}
(N3GPP AN)
In this scenario, the UPF performs address translation as both IPS1 and IPS2 are private. If the ports are also translated, the final destination server would see traffic coming from source ports PortX1 and PortX2 - these ports are not relevant to this discussion.
The QoS rule(s) and PDR(s) associated with the MA PDU IP address IPM would need to be associated by both UE and UPF to the IPS1 and IPS2 addresses. If the corresponding QoS rule(s) and PDR(s) include the UE’s source port, then that port needs to be associated with PortS1 and PortS2 as well.
1.3
Proxied Connections

When MPTCP subflows are targeted at the MPTCP Proxy, the IP and Port tuples would be:
{IPS1 , PortS1}  ↔  {IPP , PortP}  :  {IPM , PortX1}  ↔  {IPS , PortS}
(3GPP AN)
{IPS2 , PortS2}  ↔  {IPP , PortP}  :  {IPM , PortX2}  ↔  {IPS , PortS}
(N3GPP AN)
Here the UE establishes MPTCP subflow connections to the MPTCP Proxy reachable at {IPP, PortP}. The proxy in turn establishes connection(s) to the final destination server, which would see the traffic coming from source ports PortX1 and/or PortX2 – these ports are not relevant to this discussion.
The QoS rule(s) and PDR(s) associated with IP address IPS that belong to the final destination server need to also be associated with the IP address IPP used by the MPTCP Proxy. If the corresponding QoS rule(s) and PDR(s) include the final server’s destination port, then that port needs to be associated with PortP as well.
2.
Proposal
This paper proposes that the UE and UPF perform implementation-specific associations between the addresses and ports specified in the QoS rule(s) and PDR(s) against the on-wire addresses and ports. How this is done is left up to the UE and UPF implementations.
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