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1.	 Discussion
As part of Release 18, a new steering mode “Redundant” was introduced for ATSSS. As part of this steering mode, the UE and the UPF may duplicate traffic over the 3GPP access and the non-3GPP access based on ATSSS rules, N4 rules, and UE/UP implementation. Effectively, three versions of Redundant Steering Mode (RSM) were introduced.
· With Threshold Values: In this version, the UE and UPF dynamically determine whether or not to duplicate traffic based on measurements and the configured thresholds. This version is applicable only to Non-GBR SDFs.
· Without Threshold Values but with a configured Primary Access: In this version, the UE and UPF transmit all traffic over the Primary access, and they may duplicate traffic over the secondary access. This decision is left to implementation. This version is applicable to both GBR and Non-GBR SDFs.
· Without Threshold Values and a without a configured Primary Access: In this version, the UE and UPF duplicate all traffic over both accesses. This version is applicable to both GBR and Non-GBR SDFs.

Note that RSM without Threshold Values may be used for GBR SDFs. Other than Active-Standby, this is the only steering mode that may be used for GBR SDFs. 

Observation 1: Redundant Steering mode without Threshold Values may be used for GBR SDFs.


When configuring a QoS flow in an NG RAN node, the GBR requirement is supplied as part of the QoS profile. This information may be used by the NG RAN to optimize operation over the air interface. Possible uses may include:
· scheduling, for example through configured grants
· admission control
· handover
It is important to properly set the GBR requirement of the QoS flow in the QoS profile. If the GBR requirement is over-provisioned, this will lead to wasted radio resources, potentially rejecting future QoS flows, or rejecting handover requests. On the other hand, if the GBR requirement is under-provisioned, this may lead to cases where the QoS requirements of the flow are not met.

Observation 2: GBR requirements are used by the NG RAN node. GBR requirements should be properly set, so as to 1) not waste resources and 2) meet the requested  QoS requirements.


For RSM, it was agreed that the QoS profile (including the GBR requirement) is sent to both access networks. [bookmark: _Toc20150135][bookmark: _Toc27846937][bookmark: _Toc36188068][bookmark: _Toc45183973][bookmark: _Toc47342815][bookmark: _Toc51769517][bookmark: _Toc138309608]5.32.4	QoS Support
:
For a GBR QoS Flow, the SMF shall provide a QoS profile to access network(s) as follows:
-	If the PCC rule allows a GBR QoS Flow in a single access, the SMF provides the QoS profile for the GBR QoS Flow to the access network allowed by the PCC rule.
-	If the PCC rule allows a GBR QoS Flow in both accesses, the SMF decides to which access network(s) to provide the QoS profile for the GBR QoS Flow based on its local policy (e.g. the access where the traffic is ongoing according to the Multi Access Routing rules or to both accesses when traffic is duplicated over both 3GPP and non-3GPP accesses).
:

Observation 3: For a GBR QoS flow with duplication, the QoS profile is sent to both accesses (the primary access and the secondary access).

As part of the Redundant steering mode, it was agreed that UPF should have a mechanism to suspend traffic duplication, if needed. Although the main use case was for RSM without Threshold Values and a without a configured Primary Access, the mechanism may also be applied for the other versions of RSM. The procedure is described in Section 5.32.5.6 of 23.501 [1].
5.32.5.6	Suspend and Resume Traffic Duplication
As part of the Redundant Steering Mode, UPF can decide to suspend traffic duplication for a UE by sending PMF- Suspend Duplication Request message to the UE. How the UPF determines to suspend traffic duplication is implementation specific.
NOTE 1:	Suspension can e.g. happen in case of locally detected UPF congestion. In that way the UPF can stop receiving duplicated traffic via 3GPP and non-3GPP access simultaneously.
The UPF may indicate in PMF-Suspend Duplication Request message the type of traffic (i.e. GBR or non-GBR) for which traffic duplication is being suspended. Once the UE receives PMF-Suspend Duplication Request message from the UPF, the UE shall stop duplicating the type of traffic for which traffic duplication is suspended.
NOTE 2:	If the UPF does not provide the type of traffic (GBR or non-GBR) in the PMF-Suspend Duplication Request message, traffic duplication is suspended for all traffic for which traffic duplication is being performed.
UPF may decide to resume traffic duplication for a UE by sending PMF-Resume Duplication Request message. How the UPF determines to resume traffic duplication is implementation specific.
NOTE 3:	Resume of traffic duplication can e.g. happen in case UPF has detected that local congestion has diminished.
Once the UE receives PMF-Resume Duplication Request message from the UPF, the UE may again duplicate the type of traffic for which traffic duplication is resumed based on the provided Redundant steering mode policies and UE implementation.

Observation 4: Duplication for RSM without Threshold Values may be suspended by the UPF. Only the UE and the UPF are aware that duplication is suspended.

Observation 5: When RSM without Threshold Values but with a configured Primary Access is suspended, the UE and UPF send traffic only on the Primary Access – no traffic is sent on the secondary access.

Based on the above observations, the following situation may occur. 
· A GBR SDF is configured with RSM without Threshold Values but with a configured Primary access.
· The SMF provides the QoS profile to both access nodes (including the GBR requirement).
· The UPF decides to suspend duplication.
· All traffic will go over the primary access - No traffic for this SDF will go over the secondary access for the duration of the suspension.
· During this time, the GBR requirement on the secondary access will be effectively over-provisioned, resulting in some inefficiencies in the secondary access network.

As this situation is known to the UPF, it is proposed that the UPF inform the secondary access node when duplication is suspended/resumed for a GBR QoS flow. The secondary access node may take some actions to alleviate some of the resulting inefficiencies.

Proposal 1: When RSM without Threshold Values but with a configured Primary Access is suspended/resumed, the UPF informs the secondary access node that the duplication has been suspended/resumed.

If Proposal 1 is agreeable, then the accompanying CR to 23.501 is provided in S2-2309239.
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