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Abstract: update solution #3.1 to support of applying redundant transmission during HO between two non-3GPP accesses.
1. Introduction/Discussion
[bookmark: OLE_LINK63]In this paper, it is proposed to support redundant transmission in traffic switching procedure between two non-3GPP accesses. Redundancy steering mode allows the traffic transmitted via all access paths of a MA PDU session to achieve better quality of service and service continuity. When UE performs traffic switching between the 3GPP and non-3GPP accesses in 5GS with applied MPTCP functionality or other “high layer” functionalities, the UE and the UPF can trigger redundant transmission via 3GPP and non-3GPP accesses. In the SID scope of KI#5, traffic switching may also occur between two non-3GPP accesses (e.g. UE can move and change the N3GPP legs from Trusted to Untrusted or vice versa). Therefore, during the N3GPP accesses handover, the UE may have two N3GPP legs at the same time. In order to achieve service continuity and better service experience, the UE and the UPF may also trigger the redundant transmission over both N3GPP legs or three legs if 3GPP access is available at the MA PDU session. 

 
When the source N3GPP access is released after UE completes handover procedure, the redundant transmission mode can be deactivated or stopped.
2. Text Proposal
It is proposed to capture the following changes vs. TR 23.700-53 v0.3.0.
[bookmark: _Toc519004414]* * * * First change * * * *
[bookmark: _Toc57618610][bookmark: _Toc57124740][bookmark: _Toc54626593][bookmark: _Toc50380990][bookmark: _Toc44670856][bookmark: _Toc43708230][bookmark: _Toc43708154][bookmark: _Toc43708080][bookmark: _Toc43336526][bookmark: _Toc104301516][bookmark: _Toc101168770][bookmark: _Toc100745512][bookmark: _Toc97103561][bookmark: _Toc57618612][bookmark: _Toc57124742][bookmark: _Toc54626595][bookmark: _Toc50380992][bookmark: _Toc44670858][bookmark: _Toc43708232][bookmark: _Toc43708156][bookmark: _Toc43708082][bookmark: _Toc43336528]6.1	Solution #3.1: New steering mode - Redundancy steering mode with packet loss rate
[bookmark: _Toc104301517][bookmark: _Toc101168771][bookmark: _Toc100745513][bookmark: _Toc97103562]6.1.1	Introduction
This solution addresses KI#3 on support of redundant traffic steering.
[bookmark: _Toc104301518][bookmark: _Toc101168772][bookmark: _Toc100745514][bookmark: _Toc97103563]6.1.2	High-level Description
The redundancy steering mode was discussed during both Rel-16 and Rel-17 ATSSS study phase, as described in clause 6.3.1.1, 6.4.1 of TR 23.793 [26] for the loss rate sensitive traffic, such as IMS singling, video, and some TCP-based traffic, and the solution 4 in clause 6.4 of TR 23.700‑93 [5]. It allows the traffic transmitted via 3GPP and non-3GPP accesses in a redundant way to achieve the lowest latency and to lower the loss rate.
It is proposed to further enhance the redundancy steering mode as described in TR 23.793 [26], with which the traffic will always be transmitted over both accesses once applied, to make it possible that the traffic transmission goes via both accesses, if necessary, or via only one access to save the transport resource. In details, when the traffic is allowed on both accesses and the packet loss rate (PLR) is provided with the redundancy steering mode:
-	The UE and the UPF can select any one of the accesses (based on implementation) to transport the traffic, if both accesses can satisfy the PLR requirement.
-	If only one access can satisfy the PLR value, this access is applied to transport the traffic.
-	Otherwise, redundant transmission over both accesses is triggered.
For example, if the loss rate on one access does not exceed the PLR threshold, then only this one access is applied, otherwise, redundant transmission is triggered.
When the traffic is allowed on both accesses and the redundancy steering mode is provided without a PLR threshold value, both accesses are always applied for the redundant transmission.
See below Figure 6.1.2-1 for details, where UL packet flow is taken as an example. The DL packet flow shares the same mechanism.
This redundancy steering mode can be applied by the MPTCP functionality with new requirements to be derived from this study/solution.
NOTE 1:	The redundant transmission algorithm required by the redundancy steering mode with packet loss rate relies on the implementation of the MPTCP by the OS today.
NOTE 2:	The redundancy steering mode with packet loss rate does not apply to the ATSSS-LL steering functionality.
Editor's note:	How the receiver will treat duplicated packets in case of MP-QUIC or MP-DCCP is FFS.
Editor's note:	The redundant traffic steering mode for the GBR traffic is FFS.
Editor's note:	Whether threshold values other than packet loss rate, such as RTT, are applicable, or whether and how multiple threshold values can be used together, is FFS.
[bookmark: OLE_LINK13]NOTE 3:	For the MA PDU session, when the UE performs traffic switching between the 3GPP and non-3GPP accesses in 5GS and the MPTCP functionality is applied for the traffic, the UE and the UPF may trigger the redundant transmission via the 3GPP and non-3GPP access. This redundant transmission can be applied to all the MPTCP traffic with any steering mode.
[bookmark: OLE_LINK11][bookmark: OLE_LINK12]NOTE 4:	For the MA PDU session, when the UE performs handover of N3GPP accesses, the traffic switching between the 3GPP and non-3GPP accesses in 5GS and the MPTCP functionality is applied for the traffic transmitted over the two N3GPP accesses for the duration of the handover procedure. The UE and the UPF may trigger the redundant transmission via the 3GPP and the two non-3GPP access. This redundant transmission can be applied to all the MPTCP traffic with any steering mode.
Editor's note:	How the UE and the UPF decide to trigger the redundant transmission via the 3GPP and non-3GPP access during the traffic switching is FFS.


Figure 6.1.2-1: Redundancy steering mode

* * * * End of changes * * * *
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