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2	Classification of the Work Item and linked work items
2.1	Primary classification
This work item is a …
	
	Feature

	
	Building Block

	
	Work Task

	x
	Study Item



2.2	Parent Work Item
	Parent Work / Study Items 

	Acronym
	Working Group
	Unique ID
	Title (as in 3GPP Work Plan)

	
	
	
	



2.3	Other related Work Items and dependencies
	Other related Work /Study Items (if any)

	Unique ID
	Title
	Nature of relationship

	900012
	Access Traffic Steering, Switch and Splitting support in the 5G system architecture; Phase 2
	Rel-17 Work Item



3	Justification
The ATSSS feature enables communication between the UE and UPF simultaneously over multiple paths, typically over one 3GPP access path and over one non-3GPP access path. By leveraging the simultaneous communication over multiple paths, the 5G system can provide services with improved user experience, can distribute the traffic across multiple accesses in a policy-based fashion, can provide new high-data-rate services, etc.  
The intent of this SID is to study further ATSSS enhancements and optimizations, and to enable additional deployment scenarios, as further explained below. The discussion document in S2-2105753 provides also further details on the justification.
-	During the Rel-17 study and normative phase of ATSSS, certain scenarios were excluded from the ATSSS feature and certain enhancements were deferred to later releases. For example:
1)	An MA PDU Session using a Branching Point or UL Classifier was not supported. TS 23.501 states: "In this Release of the specification, a MA PDU Session using IPv6 multi-homing (see clause 5.6.4.3) or UL Classifier (see clause 5.6.4.2) is not specified." However, in several scenarios (e.g., for supporting ATSSS towards edge-computing services) it would be beneficial to specify how an MA PDU Session can support a Branching Point or UL Classifier.
2)	A QUIC-based steering functionality was studied in Rel-17 for non-TCP traffic but this steering functionality was not fully defined. As stated in TR 23.700-93, clause 8.2: 
"The following aspects of the QUIC-based steering functionality are left open:
a)	Whether the QUIC-based steering functionality will apply other IETF protocols, such as the MASQUE protocol defined in draft-ietf-masque-connect-udp [19] or the tunnel protocol defined in draft-piraux-quic-tunnel [9].
b)	Whether a single multipath QUIC connection can support one or multiple steering modes. If one steering mode can be supported per multipath QUIC connection, then the QUIC-based steering functionality shall support one multipath QUIC connection per QoS flow and per steering mode.
c)	How the additional overhead can be minimized. This can be achieved e.g. with header compression or as described in draft-ietf-masque-connect-udp [19].
d)	The details of how reflective QoS can be applied to the traffic routed with the QUIC-based steering functionality.
e)	Whether the QUIC-based steering functionality shall support only UDP traffic or also other type of traffic (such as IP and/or Ethernet traffic)."
	So, the QUIC-based steering functionality should be fully defined and the above aspects should be addressed in Rel-18. The study may also consider the latest developments in IETF, such as the evolution of the draft-ietf-masque-connect-udp and the draft-cms-masque-connect-ip. We believe that it is beneficial to study an ATSSS solution that relies on well-known and widely deployed IETF protocols with readily available implementations, e.g., MPTCP for TCP traffic and QUIC for non-TCP traffic. 
	In addition, the DCCP protocol can be considered as a different way to support distribution of non-TCP traffic across multiple accesses. 
3)	The Rel-17 ATSSS study considered the redundant steering mode; see solution 4 in TR 23.700-93. In this solution, the transmitter (UE or UPF) decides to activate or deactivate packet transmission redundancy (i.e., replication of packets on both accesses) based on performance measurements and thresholds. However, the solution was not fully specified, e.g., it was not fully specified what types of ATSSS rules are required for redundant operation and how the UE/UPF operate in detail. Also, additional mechanisms for the activation / deactivation of packet transmission redundancy (e.g., triggers from an AF/streaming server) were not considered. Now, there is a revitalized interest in this steering mode, specifically, for improving the reliability and latency of live video streams. Therefore, the study of the redundant steering mode can continue, be fully specified, and then determine whether this steering mode can be put into Rel-18 normative specs.
4)	When the UE is idle over 3GPP access and gets out of an LADN service area, the UE may keep exchanging data over non-3GPP access (although it shouldn’t). To avoid this problem, it was decided to prohibit MA PDU Sessions towards LADNs in Rel-17. To prevent this limitation, a solution is needed to enable ATSSS support when the UE accesses services in local area data networks (LADNs).
-	New ATSSS uses cases and deployment scenarios were identified and should be studied, such as:
5)	Currently, the ATSSS feature can support only traffic distribution between one 3GPP access path and one non-3GPP access path. In some scenarios, however, it is desired to distribute the traffic across other types of access paths, such as (see also use cases in S2-2105753):
-	Two non-3GPP access paths, e.g., one path using NWu via an SNPN and another path using NWt via trusted non-3GPP access.
-	Two 3GPP access paths in two different PLMNs, e.g., one path using 3GPP NTN access via PLMN 1 and another path using 3GPP TN access via PLMN 2;
-	Two 3GPP access paths in the same PLMN, e.g., one path using LTE/EPC and another path using NR/5GC.
It is desirable to study if and how ATSSS can be applied to the above scenarios.
6)	Currently, the ATSSS feature supports a MA PDU Session with one non-3GPP access path via 5GC and one 3GPP access path via EPC. However, there is interest in studying how to extend the interworking with EPC functionality so that a MA PDU Session can be supported with one 3GPP access path via 5GC and one non-3GPP access path via EPC. 

4	Objective
Based on the above justification, the objective of this study item is to enhance the ATSSS feature by investigating the following topics:
1. 	Void. 
2.	Study how new steering functionalities can be supported that are able to steer/switch/split non-TCP traffic flows (e.g., UDP traffic flows and IP traffic flows). Specifically:
[bookmark: _Hlk85619532]2.1 Continue the study of the QUIC-based steering functionality performed in Rel-17 by considering the aspects that were left open (see TR 23.700-93, clause 8.2). The resolution of these aspects may lead to new solutions, which support per-packet splitting, in addition to those specified in TR 23.700-93. 
2.2	Study a new steering functionality based on the DCCP protocol and its multipath extensions for supporting per-packet splitting. 
	The conclusions of the study will identify which one of the above two steering functionalities may be specified in the normative phase.
3.	Study how to support redundant traffic steering. This applies to both GBR and non-GBR traffic.
4.	Void.
5.	Study how an MA PDU Session can support more types of access paths, as defined below.
[bookmark: _Hlk87283159]5.1 Study how the traffic of an MA PDU Session can be switched between two non-3GPP access paths in the same PLMN. The following cases will be considered:
a)	Traffic is switched between one non-3GPP access path from the UE to a N3IWF in PLMN-1 and another non-3GPP access path from the UE to a TNGF in PLMN-1. 
	The UE registrations via two non-3GPP access paths in PLMN-1 are maintained only for the duration needed to switch the traffic from a source Non-3GPP access path to a target Non-3GPP access path. After switching the traffic, only one UE registration via non-3GPP access may exist.
	The UE may also be able to access PLMN-1 directly using 3GPP radio technology. In this case, the MA PDU Session may have three access paths for the duration needed to switch the traffic from a source Non-3GPP access path to a target Non-3GPP access path. The existing steering modes and the existing steering functionalities shall be reused and, if needed, potential enhancements will be considered to support the above case (in bullet a).
[bookmark: _Hlk87978898]5.2 Void.
5.3	Void.
[bookmark: _Hlk89883351]6.	Study how a MA PDU Session can be supported with one 3GPP access path via 5GC and one non-3GPP access path via ePDG/EPC. It is noted that the existing specs support a MA PDU Session with one non-3GPP access path via 5GC and one 3GPP access path via EPC.
For each of the above objectives, the conclusions of the study will identify whether a solution is required for the normative phase and, if required, which solution will be considered in the normative phase. 

TU estimates and dependencies
[bookmark: _Hlk90023957]
	[bookmark: _Hlk85813720]Work Task ID
	TU Estimate
(Study)
	TU Estimate
(Normative)
	RAN Dependency
(Yes/No/Maybe) 
	Inter Work Tasks Dependency 


	WT#1
	
	
	
	

	WT#2
	
	
	
	

	WT#2.1
	2
	0.5 (Note 1)
	No
	Self-contained

	WT#2.2
	1
	0.5 (Note 1)
	No
	Self-contained

	WT#3
	1
	0.5
	No
	Self-contained

	WT#4
	
	
	
	

	WT#5
	
	
	
	

	WT#5.1
	1.5
	0.75
	No
	Self-contained

	WT#5.2
	
	
	
	

	WT#5.3
	
	
	
	

	WT#6
	0.5
	0.25
	No
	Self-contained


Note 1: 	In the normative phase, either WT#2.1 or WT#2.2 will be considered (not both). The normative phase will require 1 TU.
[bookmark: _Hlk85813699]Total TU estimates for the study phase: 6  
Total TU estimates for the normative phase: 2.5  
Total TU estimates: 8.5  
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