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Abstract of the contribution: This paper proposes a new Solution #3.y in TR 23.700-53 that can be applied as an extension to any solution for KI#3.
Discussion

Several solutions have been proposed for KI#3. Except for one, all other solutions propose that traffic duplication should be not always performed, since it comes with a cost of extra utilization of resources but based on certain additional criteria. It is also under discussion whether partial duplication applies to GBR flows. Thus, it is expected that for many flows only full duplication will be applied, which may lead to network congestion/overload. However, in many cases duplication could be suspended if it does not improve the user experience.
To address this issue, it is proposed to enable the UPF to temporarily suspend duplication, if needed, e.g., in congestion situations. 

Proposal

The following add-on change is proposed for any solution #3.y in TR 23.700-53.
* * * Start of changes (all new) * * * 

6.X
Solution #3.y: Suspending the Redundancy Steering Mode
6.X.1
Introduction

Full traffic duplication can be expected to be used as one of the basic configurations of Redundancy Steering Mode (RSM), since it is the easiest one to implement and is applicable to all types of flows. However, full duplication has the highest cost in terms of network resource utilization, and inevitably increases network congestion. When the user plane is becoming congested, blindly using traffic duplication can further increase network congestion. Thus, though an individual UE would expect improved performance, the collective impact of RSM on the overall network performance can be negative. The network should support to enable suspend/reduce the duplication for some time and to some extent.

6.X.2
High-level Description

The UPF is at the best position to identify the impact of duplication on the system. Thus, when the UPF detects congestion, or when it considers that duplication is not efficient (e.g., since the same packets are being lost on both accesses due to UPF overload, the same performance would be achievable even without duplication), it may override the RSM configuration and can suspend traffic duplication for certain UEs by indicating the access that is suspended for traffic transport. Especially for cases of full duplication, such an adjustment can rapidly address the congestion issue. This adjustment is referred to as Duplication Adjustment operation.
Editor's note:
How the UPF decides when to apply Duplication adjustment besides using implementation specific means is FFS.
When Duplication Adjustment operation is authorized by the PCF in the PCC Rule, the SMF provides an indication for Duplication Adjustment in the ATSSS Rule to the UE, and in the MAR to the UPF.
Once the need for duplication adjustment is identified, UPF can easily adapt to such a situation by changing itself the duplication in the downlink. Regarding the uplink though, the UE needs to be informed about this necessary adjustment. This information can be provided by the UPF via user plane by extending PMF Protocol with a new message. The new message can be implemented similarly to the UE assistance provided by the UE to the network in UE-assistance operation, with the difference that the network provides the guidance to the UE and that the UE is obliged to follow the provided guidance.
Editor's note:
Whether the UPF can only fully suspend duplication or could also indicate the desired percentage of partial duplication as the necessary adjustment is FFS.
Once the UPF decides to terminate the Duplication Adjustment operation, e.g., when the congestion issue is resolved, the UPF sends a PMF protocol termination message to the UE. 

Remark: Duplication Adjustment can be achieved by updating the ATSSS/N4 rules, but such a solution cannot adapt fast enough to dynamically changing user-plane conditions
6.X.3
Procedures

Notice that all proposed solutions of KI#3 support full traffic duplication, and hence suspending it temporarily is independent of the exact solution finally adopted for normative work.

No impact to existing ATSSS procedures has been identified, other than the Access Network Performance Measurements being extended with 2 new messages for suspending and reactivating duplication.
6.X.4
Impacts on Existing Nodes and Functionality
The ATSSS rules and the N4 rules are enhanced with a new steering mode definition and with new parameters, including the support of traffic duplication suspension.

SMF

-
Based on the PCC rules, create ATSSS rules and N4 rules with the new RSM data including an indication that the UE/UPF is allowed to suspend duplication.

PCF

-
Provide PCC rules considering new RSM including an indication that the UE/UPF is allowed to suspend duplication.

UPF:

-
If an indication that the UPF is allowed to suspend traffic duplication has been received, UPF can adjust traffic duplication and indicate these changes to a UE to apply the same for the uplink.

UE:

-
If an indication that the UPF is allowed to suspend traffic duplication has been received in ATSSS rules, and upon receipt from the UPF duplication updates, the UE applies UPF duplication guidance for the uplink, e.g., suspending duplication on a certain access path.

* * * End of changes * * * 
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