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Abstract of the contribution: This contribution proposes a solution to the Key Issue 20 "Traffic Steering, Switching and Splitting between 3GPP and non-3GPP Accesses". It deals with the ability to dynamically control user data paths, when several user data paths are available (via 3GPP and non-3GPP access types), while maintaining session continuity whenever necessary, and allowing simultaneous use of several user data paths, for a given PDU session and its individual traffic flows. The proposed functional framework addresses the two work tasks ATSSS_WT_#1 "Access Traffic Steering & Switching" and ATSSS_WT_#2 "Access Traffic Splitting" of Key Issue 20.
Discussion

Today most UEs have multiple interfaces (i.e. Wi-Fi, cellular and sometimes fixed wireline as e.g. for Home Gateways). Applications can transparently use any interface. Hence, there are potentially multiple user data paths available to transport user traffic between a UE and servers in the network, depending on the interfaces activated by UEs. Furthermore, for content distribution services, a content requested by the user may be stored in multiple locations, which implies that many alternative data paths can be used to deliver the requested content.
TR 23.799 has captured key issue 20 "Traffic Steering, Switching and Splitting between 3GPP and non-3GPP Accesses". Specifically, the key issue states:
For UEs that can be simultaneously connected to both 3GPP access and non-3GPP access, the NextGen system should be able to take advantage of these multiple accesses in a way that improves the user experience, optimizes the traffic distribution across various accesses, enables the provision of new high-data-rate services, etc. Towards this goal, this key issue will investigate the following aspects for UEs connected to both 3GPP and non-3GPP accesses:

· How the NextGen Core network and the NextGen UE can support access traffic steering … between 3GPP and non-3GPP accesses.

· How the NextGen Core network and the NextGen UE can support access traffic switching …between 3GPP and non-3GPP accesses. This includes the conditions that can trigger the switching of a data flow to a new access.

· How and if the NextGen Core network and the NextGen UE can support access traffic splitting … between 3GPP and non-3GPP accesses. This includes the conditions that can trigger the splitting of a data flow across multiple accesses.

· …
This contribution proposes a functional framework to ensure steering and switching of user traffic when UEs are connected via multiple accesses, and to ensure splitting of user traffic between multiple accesses. Multiple accesses considered are 3GPP and non-3GPP, as listed in high-level architectural requirement 1 and 1.a) of section 4.1. The contribution specifically defines functional blocks for ensuring access traffic steering, switching and splitting between multiple accesses as targeted by Key Issue 20. The proposed functional framework addresses the two work tasks ATSSS_WT_#1 "Access Traffic Steering & Switching" and ATSSS_WT_#2 "Access Traffic Splitting" of Key Issue 20. Network discovery and selection mechanisms are among the required functional components for this functional framework.
Once a PDU session has been established for a given user and (an) anchor point(s) have been (re)selected for this PDU session (as covered by Key Issue 5 "Enabling (re)selection of efficient user plane paths": selection of anchor point to achieve efficient user plane path, as well as enablement of reselection of anchor point to achieve efficient user plane path with minimum service interruption), several data paths can be available between UE and anchor point(s). Using these data paths, either sequentially or simultaneously, to satisfy a user’s communication request, involves several functional blocks.

The first one corresponds to the decision of actually selecting one or several data paths for a given PDU session and its individual traffic flows; a second one corresponds to the activation or de-activation of the data path(s), a third one to the coordination of user traffic carried over several data paths, and the last one to the actual sending of the packets on the selected data paths. The locations of these functional blocks among UE and CN is FFS. It can even be required that a given functional block is distributed among UE and CN.
The proposed user Data Path Management (uDPM) framework combines the above functional blocks required for an efficient utilization of data paths available for a given PDU session. As stated in Solution 2.2 Flow based QoS framework, the PDU session carries all traffic related to PDU session regardless of the QoS characteristics of individual traffic flows. QoS differentiation between several flows multiplexed on the same PDU session can be provided by means of a QoS marking applied to each packet. QoS marking can be used to steer each flow to a given available data path. Also, a given flow can be split on several data paths to ensure the required QoS level for that flow in some specific situation (e.g. mobility). 
The proposed uDPM framework does not require that disjoint user data paths for a given PDU session have different anchor points in the network. Conversely, several user data paths of a given PDU session can be anchored at the same anchor point in a 5G architecture integrating all access types. Once a PDU session has been created, this PDU session and its individual traffic flows have to be steered, switched or split onto the available data paths of the PDU session. The user Data Path Management solution proposed has to be coupled with handover and mobility support, session management, forwarding (and especially tunnelling) and charging.

Proposal

This solution applies to Key issue 20 "Traffic Steering, Switching and Splitting between 3GPP and non-3GPP Accesses". It deals with the ability to dynamically control user data paths, when several user data paths are available (via 3GPP and non-3GPP access types), while maintaining session continuity whenever necessary, and allowing simultaneous use of several user data paths, for a given PDU session and its individual traffic flows. The proposed functional framework addresses the two work tasks ATSSS_WT_#1 "Access Traffic Steering & Switching" and ATSSS_WT_#2 "Access Traffic Splitting" of Key Issue 20. 
It is proposed to add the following changes to TR 23.799.

* * * Start of changes * * * *

6.20.x
Solution 20.x  - User Data Path Management framework
6.20.x.1 Architecture description
UEs and CN should take advantage of multiple accesses and multiple connectivity, and should support multiple simultaneous traffic connectivity for a given PDU session and its individual traffic flows. Once a PDU session has been established for a given user and (an) anchor point(s) have been (re)selected for this PDU session, several data paths can be available between UE and anchor point(s). For this PDU session and its individual traffic flows, steering user plane traffic to one available data path, switching user plane traffic from one user data path to another user data path while maintaining session continuity (even during mobility), and splitting user plane traffic between several available data paths, are all desirable features of 5G architecture to enable efficient utilization of user data paths. 

The user Data Path Management (uDPM) framework aims at defining and organizing the functional blocks required to steer, switch and split a given PDU session and its individual traffic flows onto one (or several) data path(s), while ensuring session continuity when required.

The uDPM framework is composed of four functional blocks: 
· the Decision Engine is part of the control plane and interacts with the management plane. The Decision Engine takes session mapping decisions, which consist in selecting how one PDU session and its individual traffic flows are to be steered, switched or split onto available user data paths for that PDU session;

· the Data Path Creation and Release functional block handles the control of path creation/release on the available interfaces; it is part of the Control Plane; 
· the Path Coordination and Control block ensures that concurrent data paths smoothly deliver the packets corresponding to the PDU session and its individual traffic flows, and that session continuity is guaranteed when required, even in case of UE mobility; It is part of the Control Plane; 
· finally, the Session Mapping Execution block applies the session mapping decisions taken by the Decision Engine; it is part of the user plane. 
These four functional blocks can be built partly on existing functional features and also require new functional developments for new features, such as the simultaneous use of several user data paths for a given PDU session and its individual traffic flows.
Editor's Note: This contribution describes a functional framework for handling several user data paths for a given PDU session and its individual traffic flows. The location and distribution of the described functional blocks and functions between UE and CN are FFS.
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Figure 6.20.x.1-1: User Data Path Management (uDPM) decomposed in four functional blocks

6.20.x.2 Function description
The uDPM functions can be triggered by a "PDU session event", which represents any singular event relative to the activity of a particular UE; such an event can be the request to launch a new application, as well as the need to change the interface used by the UE, or the data forwarding process, due e.g. to an access node detecting that handover is necessary. A “PDU session event” can be generated by the “monitoring” functional block; for example: 

· either the network or the UE measures a degradation of the received signal strength;

· the UE detects a new access node.

A PDU session event can also be triggered by the application of a subscriber’s profile or network’s rule (e.g. offload residential 3GPP traffic on non-3GPP accesses during business hours). The set of rules to take into account are stored in a repository space named “Subscribers’ profiles and network’s policies” on top of Figure 6.20.x.1-1. These rules can rely on existing frameworks such as Access Network Discovery and Selection Function (cf. TS 23.402). As illustrated by the above examples, a PDU session event can be generated either by the UE or by the network.

The decisions to steer, switch or split a given PDU session and its individual traffic flows onto a particular (set of) data path(s) should be controlled by the UE, and, partially or fully, by the network operator. The “Decision Engine” is the set of functions used to reach such session mapping decisions. 
· The Decision Engine is typically fed by (proprietary) policy rules that the network operator chooses to enforce. These rules may be related to global network management issues such as load balancing (between access types, or between mobile cells, or between Local Gateways…). Some rules also may be related to enforcing service features specified in user profiles. These rules are gathered in Figure 6.20.x.1-1 as "Subscribers’ profiles and network’s policies". 
· The Decision Engine is also fed by monitoring processes that shall help in identifying specific events which are not related to a given PDU session, such as overload or congestion over network areas etc.
· Finally, the Decision Engine is fed by any PDU session event as defined above.

Some functions of the Decision Engine have to rely on existing frameworks such as Access Network Discovery and Selection Function (cf. TS 23.402). The processing of multiple rules and translation of these rules in terms of decision(s) can typically be modelled as a multi-criteria decision-making problem. 

In some cases (e.g. UE mobility), the decision can be to create new data paths, and/or to release others; in the Figure 6.20.x.1-1, these functions are grouped into the “Data Path Creation and Release” block. The steering processes may differ in upstream and downstream directions. In the upstream, it is likely that the UE shall have full control of path creation/release using its various interfaces, although the network operator shall also participate in this control in some implementations of "Data Path Creation and Release" functional block. A fuller control of the data paths in the downstream direction by the network operator is to be expected (e.g. selection of a given server, or of a given data path between the server and the UE). As for the other functional blocks of uDPM, distribution of "Data Path Creation and Release" functional block between UE and CN is FFS.
As the PDU session may rely on several data paths, either concurrently or successively, some mechanisms may be necessary to ensure that concurrent data paths smoothly deliver the packets corresponding to the PDU session, and that session continuity is guaranteed, when required, even in case of UE mobility. These functions are gathered within a “Path Coordination and Control” functional block.

The last set of functions to consider is the “Session Mapping Execution”. As part of the user plane, it enforces the session mapping decisions taken by the Decision Engine, and relies on the control performed by both “Data Path Creation and Release” and “Path Coordination and Control” blocks. Packets corresponding to the PDU session and its individual traffic flows are filtered and forwarded on the data paths selected by the Decision Engine; split flows may be merged when multiple paths are concurrently used.
6.20.x.3 Solution evaluation
Editor's Note: This clause will contain evaluation on the system impacts, e.g., UE, access network and non-access network.

* * * End of Changes * * * 
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