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1 
Background
In the previous meeting (S2-141e), we had submitted a document to resolve several editor’s notes related to Solution#12 in TR 23.700-93. The document (S2-2007603) underwent a number of useful revisions but was eventually postponed. In this document, we attempt to address some concerns that remained using rev5 as the baseline.
2
pCR 23.700-93 

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

This solution addresses KI#1 on Additional Steering Modes by extending the operation of existing steering modes (e.g., Active-Standby, Smallest Delay).
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 so that the UPF can consider it when applying downlink traffic steering/splitting. This can be achieved by enhancing the PMF protocol.

6.12.2
High-level Description
We refer to the steering mode operation described here as UE assisted operation. When this steering mode operation is applied, 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 ATSSS rules including the UE assisted traffic steering mode defined in Release 16 by the network. In addition, the network indicates whether the “UE assisted operation” is allowed. 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, the UE may decide to activate the “UE assisted operation”. 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 preferred access for downlink. 

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 new steering mode operation only applies to non-GBR traffic. 

4. NOTE: 
As specified in rel-16, a GBR flow is sent over a single access, i.e. the access to which the QoS profile has been provided. 




The UE assisted operation works will all Release 16 steering modes, and 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 as specified in Clause 5.32.6.1 of TS 23.501. The SMF configures the allowed steering mode (e.g., Active-Standby or Smallest Delay) in ATSSS rules as specified in Release 16. In addition, the SMF may indicate, for each ATSSS rule, if the UE can switch to the UE assisted operation. The SMF also indicates if traffic splitting is allowed or not in the ATSSS/N4 rules pushed to the UE/UPF. A UE that does not support the UE assisted operation ignores the indication for this operation in ATSSS rules.

2. The UE monitors UE state (e.g., battery state, temperature) and conditions for both 3GPP and non-3GPP access (e.g., power profile). If some conditions (based on UE implementation) are met, the UE invokes the UE assisted operation for the traffic associated with one or more of the ATSSS rules that allow UE assisted operation. 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 ATSSS rules for which the UE assisted operation has been activated, and the desired downlink traffic split ratio for the associated downlink traffic. If traffic splitting is not allowed, the UE indicates the preferred access. FFS how ATSSS rules are indicated (e.g., using traffic descriptors) in the UE assistance report.
4. The UPF sends an acknowledgment to the UE. Contents are FFS. 


5. The UPF takes into account the UE’s preferences and applies DL traffic steering/splitting for the associated downlink traffic. The UE uses the desired traffic split ratio in uplink or preferred access for uplink traffic distribution. It is FFS if and how the UE switches back to the allowed steering mode specified in ATSSS rules, when the UE determines that it is feasible to do so.
6.12.4
Impacts on services, entities, interfaces and IETF Protocols

SMF: 

-  Supports a UPF that supports the new steering mode operation.

PCF: 

-  Supports authorization of the new steering mode operation for an SDF.

UPF:

-  Supports the new steering mode operation.

UE: 

-  Supports the new steering mode operation.

* * * * End of Change * * * *
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