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Abstract of the contribution: This paper proposes an update the conclusion for KI #3.
Discussion
KI#3 indicates the need to study whether and how to introduce mechanisms to activate and deactivate packet duplication in a dynamic manner, e.g. triggered by network entities or application functions. Full traffic duplication has the highest cost in terms of network resource utilization, and inevitably increases network congestion. It has reached a conclusion that RSM should be deactivated during the redundant transmission in case the transmission quality is resolved.
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[bookmark: _Toc112909637][bookmark: _Toc112910148]8.2	Conclusions for KI #3: Support of redundant traffic steering
A Redundant Steering Mode (RSM) shall be defined in the normative phase, which supports the following features:
1)	The PCF decides the SDF(s) for which RSM should be applied based on its own criteria and/or based on information received from AFs.
2)	Duplication criteria may be provided by PCF for an SDF using a non-GBR QoS flow. Duplication criteria shall not be provided for SDFs using GBR QoS flows.
3)	When duplication criteria are not provided for an SDF, then RSM operates in static mode. In this mode:
-	the UE/UPF shall send all data packets of the SDF on both accesses.
Editor’s note:	It is FFS if a duplication factor needs to be supported, which indicates the percentage of the traffic, less than 100%, that can be duplicated on one access. In this case, all data packets of the SDF are sent on a "primary" access and a percentage smaller to 100% is duplicated on a "secondary" access. The following example of ATSSS rule also shows the Duplication factor. If the final conclusion is that there are no other values than 100% to be applied, this duplication factor needs to be removed from the example.
	An example of ATSSS rule using RSM is static mode is shown below:
-	Traffic descriptor
-	Application identity: com.example.app0
-	Protocol: TCP
-	Access Selection descriptor
-	Steering functionality: MPTCP
-	Steering mode: Redundant
-	Duplication factor = 100%
	This means that:
-	Redundant traffic steering is applied by the MPTCP steering functionality to the TCP traffic of application "com.example.app0".
-	100% of the traffic is duplicated over both accesses.
4)	When duplication criteria are provided for an SDF, then RSM operates in dynamic mode. In this mode:
-	When the duplication criteria are fulfilled on both accesses, the UE/UPF shall duplicate the traffic of the SDF on both accesses.
-	When the duplication criteria are fulfilled on one access only, the UE/UPF shall send the traffic of the SDF over the other access only.
-	When the duplication criteria are not fulfilled on both accesses, the UE/UPF shall send the traffic of the SDF over the "primary" access. The "primary" access may be selected by PCF and indicated to UE and UPF in ATSSS and N4 rules or may be selected by UE/UPF based on their own implementation (e.g., using the best performing access). If the measurements are not available to evaluate the duplication criteria for an access, it is assumed that the duplication criteria are not fulfilled on this access. If the duplication criteria is fulfilled again over one access the UE/UPF should deactivated the RSM. UE/UPF sends the traffic of the SDF over the access only.
NOTE:	For example, the duplication criterion "Max PLR = 0.1%" is fulfilled on one access when the measured PLR on this access exceeds the 0.1% threshold.
Editor's note:	Use of a duplication factor for RSM in dynamic mode is FFS.
5) 	The duplication criteria contain threshold values for Packet Loss Rate (PLR).
Editor’s note:	The criteria for initiating traffic duplication (i.e., what thresholds can be used) and if additional duplication criteria will be supported needs further study.
6)	The existing structure of ATSSS/N4 rules shall be re-used with enhancements for supporting RSM. An example of an ATSSS rule using dynamic RSM is shown below.
-	Traffic descriptor
-	Application identity: com.example.app1
-	Protocol: TCP
-	Access Selection descriptor
-	Steering functionality: MPTCP
-	Steering mode: Redundant
-	Steering Mode Information: Primary access=3GPP
-	Threshold Values: Max PLR = 0.1%
	This ATSSS rule indicates that:
-	Redundant traffic steering shall apply to the TCP traffic of application "com.example.app1".
-	If the measured PLR exceeds 0.1% on both accesses (duplication criteria fulfilled on both accesses), then all matched traffic shall be duplicated on both accesses.
-	If the measured PLR does not exceed 0.1% on both accesses, then all matched traffic shall be sent over 3GPP access only (as the primary access).
-	If the measured PLR does not exceed 0.1% on one access only (either 3GPP or non-3GPP), then all matched traffic shall be sent over this access.
7)	The redundant traffic steering shall be applicable to both GBR and non-GBR traffic. For GBR traffic, the SMF shall provide the GBR QoS profile to both accesses.
8)	The Nnef_AFsessionWithQoS API can be used by an AF to indicate the desired packet delay and/or packet loss rate for a data flow. This information can be considered by PCF when deciding the steering mode for this data flow and may influence when traffic duplication is activated or deactivated.
9)	The RSM does not apply to the ATSSS-LL steering functionality.
Editor’s note:	Additional bullets may be added before the completion of this study. It should also be defined how the steering functionality handles the duplicated packets.
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