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FIRST CHANGE
4.2.10
Architecture Reference Model for ATSSS Support

In order to support the ATSSS feature, the 5G System Architecture is extended as shown in Figure 4.2.10-1, Figure 4.2.10-2 and Figure 4.2.10-3. The additional functionality that is supported by the UE and the network functions shown in these figures is specified in clause 5.32 below. In summary:

-
The UE supports one or more of the steering functionalities specified in clause 5.32.6. The ATSSS capable UE shall support ATSSS-LL functionality, and may support MPTCP functionality. Each steering functionality in the UE enables traffic steering, switching and splitting across 3GPP access and non-3GPP access, in accordance with the ATSSS rules provided by the network.
NOTE:
ATSSS-LL functionality is needed for MA PDU Session of type Ethernet. ATSSS-LL functionality is also needed for MA PDU Session of type IP, for non-TCP traffic or for TCP traffic not deemed subject to MPTCP.
-
The UPF may support MPTCP Proxy functionality, which communicates with the MPTCP functionality in the UE by using the MPTCP protocol [81].

-
The UPF may support ATSSS-LL functionality, which is similar to the ATSSS-LL functionality defined for the UE. There is no protocol defined between the ATSSS-LL functionality in the UE and the ATSSS-LL functionality in the UPF. The ATSSS-LL functionality in the UPF is not shown in the following three figures.

-
In addition, the UPF supports Performance Measurement Functionality (PMF), which may be used by the UE to obtain access performance measurements (see clause 5.32.5) over the user-plane of 3GPP access and/or over the user-plane of non-3GPP access.

-
The AMF, SMF and PCF are extended with new functionality that is further discussed in clause 5.32.
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Figure 4.2.10-1: Non-roaming and Roaming with Local Breakout architecture for ATSSS support

NOTE 1:
The interactions between the UE and PCF that may be required for ATSSS control are specified in TS 23.503 [45].

NOTE 2:
A UPF that supports the MPTCP Proxy functionality and the PMF can be connected via an N9 reference point, instead of the N3 reference point.

Figure 4.2.10-2 shows the 5G System Architecture for ATSSS support in a roaming case with home-routed traffic and when the UE is registered to the same VPLMN over 3GPP and non-3GPP accesses. In this case, the MPTCP Proxy functionality and the PMF are located in the H-UPF.
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Figure 4.2.10-2: Roaming with Home-routed architecture for ATSSS support (UE registered to the same VPLMN)

Figure 4.2.10-3 shows the 5G System Architecture for ATSSS support in a roaming case with home-routed traffic and when the UE is registered to a VPLMN over 3GPP access and to HPLMN over non-3GPP access (i.e. the UE is registered to different PLMNs). In this case, the MPTCP Proxy functionality and the PMF are located in the H-UPF.
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Figure 4.2.10-3: Roaming with Home-routed architecture for ATSSS support (UE registered to different PLMNs)

NEXT CHANGE
5.32.6
Support of Steering Functionalities

5.32.6.1
General

The functionality in an ATSSS-capable UE that can steer, switch and split the MA PDU Session traffic across 3GPP access and non-3GPP access, is called a "steering functionality". An ATSSS-capable UE supports one or more of the following types of steering functionalities:

-
High-layer steering functionalities, which operate above the IP layer:
-
In this release of the specification, only one high-layer steering functionality is specified, which applies the MPTCP protocol [81], and is called "MPTCP functionality" (see clause 5.32.6.2.1). This steering functionality can be applied to steer, switch and split the TCP traffic of applications allowed to use MPTCP. The MPTCP functionality in the UE may communicate with an associated MPTCP Proxy functionality in the UPF, by using the MPTCP protocol over the 3GPP and/or the non-3GPP user plane.

-
Low-layer steering functionalities, which operate below the IP layer:
-
One type of low-layer steering functionality defined in the present document is called "ATSSS Low-Layer functionality", or ATSSS-LL functionality (see clause 5.32.6.3.1). This steering functionality can be applied to steer, switch and split all types of traffic, including TCP traffic, UDP traffic or Ethernet traffic. The ATSSS capable UE shall support ATSSS-LL functionality. Steering functionality similar to the ATSSS-LL functionality shall be supported in the network, i.e. there shall be UPFs in the network supporting ATSSS-LL.

NOTE:
ATSSS-LL functionality is needed for MA PDU Session of type Ethernet. ATSSS-LL functionality is also needed for MA PDU Session of type IP, for non-TCP traffic or for TCP traffic not deemed subject to MPTCP.
The above steering functionalities are schematically illustrated in the Figure 5.32.6-1, which shows an example model for an ATSSS-capable UE supporting the MPTCP functionality and the ATSSS-LL functionality. The MPTCP flows in this figure represent the traffic of the applications for which MPTCP can be applied. The three different IP addresses illustrated in the UE are discussed in clause 5.32.6.2.1. The "Low-Layer" in this figure contains functionality that operates below the IP layer (e.g. different network interfaces in the UE), while the "High-Layer" contains functionality that operates above the IP layer.
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Figure 5.32.6-1: Steering functionalities in an example UE model

Within the same MA PDU Session in the UE, it is possible to steer the MPTCP flows by using the MPTCP functionality and, simultaneously, to steer all other flows by using the ATSSS-LL functionality. For the same packet flow, only one steering functionality shall be used.

All steering functionalities in the UE shall take ATSSS decisions (i.e. decide how to steer, switch and split the traffic) by using the same set of ATSSS rules. Similarly, all ATSSS decisions in the UPF shall be taken by applying the same set of N4 rules, which support ATSSS. The ATSSS rules and the N4 rules supporting ATSSS are provisioned in the UE and in the UPF respectively, when the MA PDU Session is established.

If the UE supports both the MPTCP functionality and the ATSSS-LL functionality, it shall use the provisioned ATSSS rules (see TS 23.503 [45]) to decide, which functionality to apply for taking ATSSS decisions for a specific packet flow.

NEXT CHANGE
5.32.6.3
Low-Layer Steering Functionalities

5.32.6.3.1
ATSSS-LL Functionality

The ATSSS-LL functionality in the UE does not apply a specific protocol. It is a data switching function, which decides how to steer, switch and split the uplink traffic across 3GPP and non-3GPP accesses, based on the provisioned ATSSS rules and local conditions (e.g. signal loss conditions). The ATSSS-LL functionality in the UE may be applied to steer, switch and split all types of traffic, including TCP traffic, UDP traffic or Ethernet traffic.

The ATSSS-LL functionality is enabled in the UE when the UE requests a MA PDU Session and it provides an "ATSSS-LL capability" in the MA PDU Session Establishment Request message.

The network shall also support the ATSSS-LL functionality defined for the UE. The ATSSS-LL functionality in the UPF is enabled for a MA PDU Session when the UE provides an "ATSSS-LL capability" in the MA PDU Session Establishment Request message.

END OF CHANGES
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