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1 
Introduction
The currently defined traffic steering modes in ATSSS provide limited flexibility to the UE for distributing traffic between 3GPP and non-3GPP access. For steering modes where the UE chooses one of the accesses (active-standby, smallest delay, and priority based), the decision is based only on availability and round-trip time (RTT) delay values. For the steering mode where the UE can distribute the traffic between both accesses (load balancing), assuming both accesses are available, the network provides a splitting ratio, which the UE is constrained to use.

In reality, the UE has access to valuable information about the state of the UE and the 3GPP and non-3GPP access conditions that can be exploited to take more informed traffic distribution decisions, which can result in better system performance.

For example, energy consumption is an important metric from the UE’s point of view. It is expected that the ATSSS feature will be deployed for high throughput energy hungry applications like streaming video. In these scenarios, the user may prefer to steer traffic to the access (3GPP or non-3GPP) that consumes less power, even at the loss of some performance in terms of delay or throughput. Energy consumption for each access is a dynamic function of several factors including the user’s location with respect to the gNB or WLAN AP, access load and interference, access-specific factors, and UE implementation. Depending on how 3GPP and non-3GPP networks are deployed, one of the accesses may require much less energy for comparable performance. It is possible to imagine an energy conscious traffic steering mode where the UE chooses the optimal uplink access from an energy perspective. It will also be beneficial to enhance measurement reporting, so that the network uses the same downlink access technology as the uplink.

Another example illustrating the limitation of current steering modes is how the UE reacts to exceptional situations like overheating or being in a low battery state. In these scenarios, it would be beneficial for the UE to use whichever access it deems best for uplink transmissions, and to enable the UE to communicate its desired access for downlink. 

Moreover, in some scenarios, the UE may also prefer a different distribution than that prescribed by ATSSS policy because of pricing/cost considerations.

For these reasons, we believe that a UE assisted traffic steering can bring significant benefit to the ATSSS feature. In this contribution, we propose such a solution for KI #1: Additional Steering Modes. 
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6.X
Solution #X: New steering mode – UE assisted traffic steering mode
6.X.1
Introduction

This solution addresses KI#1 on Additional Steering Modes.

For several reasons, it may be beneficial for the UE to choose how it distributes traffic among 3GPP and non-3GPP access. For example, a UE may choose a particular uplink traffic distribution based on considerations of energy consumption or battery state. 

While the UE has control over uplink traffic distribution, the downlink traffic distribution is controlled by the UPF. For maximum synergy (e.g., to ensure that the downlink and uplink use the same access for conserving energy), it is desirable for the UE to inform its desired downlink traffic distribution to the UPF. This can be achieved by enhancing the PMF protocol.

6.X.2
High-level Description
We refer to the steering mode described here as UE assisted traffic steering. In this steering mode, the UE decides how traffic is steered, switched and split between 3GPP and non-3GPP access based on UE state and UE knowledge of access conditions. The solution works as follows.

1. The UE is configured with the UE assisted traffic steering mode by the network. The network indicates if splitting is allowed.

2. The UE monitors UE state and access conditions of both 3GPP and non-3GPP accesses (e.g., power consumption profile). Based on UE monitoring and if traffic splitting is allowed, the UE may determine the desired ratio of traffic split for uplink and downlink directions. If traffic splitting is not allowed, the UE decides which access to use for steering and switching for uplink and downlink directions. 

3. In the uplink, the UE distributes traffic based on the desired traffic split ratio or preferred access for uplink. The UE informs the UPF of the desired traffic ratio or preferred access for the downlink via the PMF protocol. It is up to the UPF to take into consideration the information provided by the UE for downlink scheduling purposes. 

Editor's note: FFS if the UE can modify its uplink traffic distribution based on the UPF’s downlink scheduling decision.
Editor’s note: It is FFS what types of “steering modes” can be used within this UE assisted traffic steering mode, e.g. load balancing, active-standby etc

Editor’s note: The benefit with steering mode compared to the UE simply releasing one access from the MA PDU Session, due to e.g. battery consumption, is FFS.

Editor’s note: Whether this steering mode applies to GBR and/or non-GBR traffic is FFS.  
The UE assisted traffic steering mode is applicable for all steering functionalities.

6.X.3
Procedures
Figure 6.X.3-1 provides an example call flow of how the UE operates with the UE assisted traffic steering mode.
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Figure 6.X.3-1: UE assisted traffic steering mode operation
1. The UE and the network establish an MA PDU session, and the SMF configures the UE to operate with UE assisted traffic steering mode. The SMF also indicates if traffic splitting is allowed or not in the ATSSS/N4 rules pushed to the UE/UPF.

Editor's note: Whether or not the UE needs to indicate support of the new steering mode (e.g., by enhancing 5GSM capability) is FFS.

2. The UE monitors UE state (e.g., battery state, temperature) and conditions for both 3GPP and non-3GPP access (e.g., power profile), and determines the desired traffic split for both uplink and downlink directions. If traffic splitting is not allowed, the UE determines the preferred access.
NOTE 1:
The details of UE monitoring and determination of desired traffic split ratios/preferred access in uplink and downlink is up to UE implementation.

3. The UE sends a UE assistance report via the PMF protocol. The report indicates the desired uplink and downlink traffic split ratios. If traffic splitting is not allowed, the UE indicates the preferred access. 

4. The UPF sends an acknowledgment to the UE. 

Editor’s note: Any information the UPF may include in the acknowledgement is FFS.

5. The UE uses the desired traffic split ratio in uplink or preferred access for uplink traffic distribution.
6.X.4
Impacts on services, entities, interfaces and IETF Protocols

SMF: 

-  Supports a UPF that supports the new steering mode.

PCF: 

-  Supports authorization of the new steering modes for an SDF.

UPF:

-  Supports the new steering mode.

UE: 

-  Supports the new steering mode.
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