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Discussion
In this contribution, we address and propose to resolve several editor’s notes related to Solution#12 in TR 23.700-93.
Editor’s note #1: “FFS if the UE can modify its uplink traffic distribution based on the UPF’s downlink scheduling decision.”
In the UE assisted traffic steering mode, the distribution of uplink traffic over 3GPP and non-3GPP access is up to UE implementation. It is possible and quite likely that the UE’s decision will take downlink scheduling into consideration. However, we do not believe this aspect needs to be described in the spec. since it is covered by UE implementation. 

Editor’s note #2: “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.”
We expect that the UE will follow the steering mode configured by the network for the most part. However, there may be occasions when the UE may decide to deviate from the network configured steering mode (e.g., based on the current performance of 3GPP and non-3GPP access, and UE’s internal state such as battery state. Depending on whether the network allows the UE to split or not, the UE may choose a traffic distribution that it deems optimal. In this update, we clarify that the UE assisted steering mode is not so much a replacement of Release 16 steering modes, but an enhancement to allow the UE to modify the network’s preferred steering mode .
Editor’s note #3: “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.”
It is true that the UE may at any time, simply release a particular access. However, we can imagine scenarios where the UE may prefer to keep both accesses, and not use the (Release 16) steering mode provided by the network. Some example scenarios are as follows:

1. The required QoS for an application cannot be met by a single access alone.
2. The UE may choose a single access at a time, but may change the chosen access dynamically. With a MA PDU session, there is no additional cost of bringing up the access (-es) involved.

3. The UE may use a different splitting ratio than provided by the network for the load-balancing steering mode. For example, if the performance of one of the accesses varies dynamically as a function of time.

Editor’s note #4: “Whether this steering mode applies to GBR and/or non-GBR traffic is FFS.”
We believe that the steering mode should be independent of traffic type, and applicable to both GBR and non-GBR traffic.

Editor’s note #5: “Whether or not the UE needs to indicate support of the new steering mode (e.g., by enhancing 5GSM capability) is FFS.”
As stated before, the UE is expected to follow the (Release 16) steering mode, and can switch to the UE assisted mode under some UE determined circumstances. During the pre-meeting call, many companies expressed the opinion that it more reasonable to have the network enable such UE behaviour, rather than leaving it completely to UE implementation. We have modified the procedural text accordingly.
Editor’s note #6: “Any information the UPF may include in the acknowledgement is FFS.”

The information provided by the network, if any, can be progressed during the WI phase. We propose removing the EN for now.
An updated pCR is provided based on the discussion above.
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pCR 23.700-93 

* * * * Start of Change * * * *
6.12
Solution #12: New steering mode – UE assisted traffic steering mode
6.12.1
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.

6.12.2
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. 





The UE assisted traffic steering mode is applicable for all steering functionalities.

6.12.3
Procedures
Figure 6.12.3-1 provides an example call flow of how the UE operates with the UE assisted traffic steering mode.
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Figure 6.12.3-1: UE assisted traffic steering mode operation
1. The UE and the network establish an MA PDU session with any allowed steering mode (e.g., Active-Standby or Smallest Delay) as specified in Clause 5.32.6.1 of TS 23.501. The SMF indicates if the UE can switch to the UE assisted traffic steering mode via ATSSS rules provided to the UE. The SMF also indicates if traffic splitting is allowed or not in the ATSSS/N4 rules pushed to the UE/UPF. 


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 invokes the UE assisted traffic steering mode. It 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. Contents are FFS.

5. The UE uses the desired traffic split ratio in uplink or preferred access for uplink traffic distribution.
6.12.4
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.

* * * * End of Change * * * *
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