3GPP TSG-SA Meeting #96e
SP-220591
Budapest, Hungary, 7 – 10 June 2022

Title:
Summary for Access Traffic Steering, Switching and Splitting support in the 5G system architecture; Phase 2
Type:
Work Item Summary 
Agenda Item:
21.5
Source:
Lenovo, Apostolis Salkintzis
Contact:
salki@motorola.com
This document is a contribution to TR 21.917 ("Release 17 Description; Summary of Rel-17 Work Items"). It is meant to be endorsed by the plenary. 

Summary based on the input provided by Lenovo in SP-220591.

	UID
	Name
	Acronym
	WG
	WID
	WI rapporteur name/company

	900033
	Access Traffic Steering, Switching and Splitting support in the 5G system architecture; Phase 2 
	ATSSS_Ph2
	
	SP-200977
	Apostolis Salkintzis, Lenovo 

	840084
	   Study on ATSSS_Ph2
	FS_ATSSS_Ph2
	S2
	SP-200095
	So, Tricci, ZTE

	900012
	   Stage 2 of ATSSS_Ph2
	ATSSS_Ph2
	S2
	SP-200977
	Apostolis Salkintzis, Lenovo 

	910013
	   CT aspects of ATSSS_Ph2
	ATSSS_Ph2
	CT
	CP-210136
	ZHOU Xingyue (Joy), ZTE 

	910056
	      CT1 aspects of ATSSS_Ph2
	ATSSS_Ph2
	C1
	CP-210136
	ZHOU Xingyue (Joy), ZTE 

	910057
	      CT3 aspects of ATSSS_Ph2
	ATSSS_Ph2
	C3
	CP-210136
	ZHOU Xingyue (Joy), ZTE 

	910058
	      CT4 aspects of ATSSS_Ph2
	ATSSS_Ph2
	C4
	CP-210136
	ZHOU Xingyue (Joy), ZTE 


Introduction

The Access Traffic Steering, Switching and Splitting (ATSS) feature in 5G networks enables the establishment of a Multi Access (MA) PDU Session, which supports multipath data communication between the UE and UPF, by simultaneously exchanging data over a 3GPP access network (e.g., NG-RAN) and over a non-3GPP access network (e.g., WLAN).
The ATSSS work in Rel-17 (aka ATSSS_ph2) specified enhancements for supporting the following features (see [3]):

a) 
ATSSS steering mode enhancements (based on the conclusions in TR 23.700-93, clause 8.1); and

b) 
Support of MA PDU Sessions with a 3GPP access over EPC and a non-3GPP access over 5GC (based on the conclusions in TR 23.700-93, clause 8.3).
Description

More specifically, the following enhancements were specified for the ATSSS in Rel-17. They are grouped into two main categories: (1) Steering mode enhancements, and (2) supporting an MA PDU Session with a 3GPP access leg over EPC.
Steering mode enhancements:

- 
PMF measurements per QoS flow: To decide how to steer the traffic of a data flow, access network performance measurements may need to be taken, to estimate the RTT and/or the Packet Loss Rate over each of the accesses of a MA PDU Session.

The access network performance measurements (which apply the Performance Measurement Function (PMF) protocol) were enhanced to support RTT measurements and Packet Loss Rate (PLR) measurements over a certain QoS flow (aka access performance measurements per QoS flow). This is an improvement over Rel-16 wherein the access performance measurements are always conducted over the default QoS flow and, therefore, provide a rough estimate of the RTT / PLR.

Whether the access performance measurements for a data flow are conducted over the default QoS flow (as in Rel-16), or over the same QoS flow used to carry the data flow, is determined by the network during the MA PDU Session establishment. More details can be found in [1], clause 5.32.5.

-
Load-Balancing without pre-defined split percentages: This introduces enhancements to the Load-Balancing steering mode, which is a steering mode that splits the traffic of a data flow (in uplink and downlink direction separately) across the 3GPP and the non-3GPP accesses. In Rel-16, the network always provides split percentages (referred to as pre-defined or fixed percentages), e.g., 20% on 3GPP access, 80% on non-3GPP access. In Rel-17, however, the network may provide an "autonomous load-balance indicator" in which case the UE and the UPF can freely and independently select their own percentages for each access type. The selected percentages may change over time, e.g., based on the RTT measurements. The UE and the UPF typically select the percentages in a way that maximizes the aggregated throughput. This means that using a load-balancing steering mode with the "autonomous load-balance indicator" can maximize the throughput of a given data flow in the uplink and in the downlink direction.

-
Load-Balancing with the UE-assistance indication: When the network indicates that a data flow should be steered with the load-balancing steering mode, the network may also provide a "UE-assistance indication" which indicates that (a) the UE may decide how to distribute the UL traffic of the matching data flow based on the UE's internal state (e.g., based on UE’s battery level), and that (b) the UE may inform the UPF how it decided to distribute the UL traffic of the matching data flow. 


Typically, the UE-assistance indicator can be provided for data flows for which the network has no strong steering requirements. For example, when the network has no strong steering requirements for the default traffic of an MA PDU Session, the network can indicate (i) that this traffic must be steered with Load-Balancing steering mode using 50% - 50% split percentages, and (ii) that the UE is allowed to use other split percentages, such as 0% - 100%, if this is needed by the UE to optimize its operation (e.g., to minimize its battery consumption).
-
Threshold values: A steering mode can be linked with a threshold condition, which specifies how the steering mode should be applied according to this condition. For example, if the threshold condition "RTT < 100ms" is applied with the Load-Balancing steering mode, it indicates that traffic can be transferred on 3GPP access or non-3GPP access only if the measured RTT of this access is less than 100ms.


One or more threshold values may be provided when the steering mode is either Priority-based or Load-Balancing with fixed split percentages. A threshold value may be either a value for RTT or a value for Packet Loss Rate (PLR). For more details, see [1], clause 5.32.8.

Supporting an MA PDU Session with a 3GPP access leg over EPC:
-
A Multi Access (MA) PDU Session established over the 5G core (5GC) network typically has user-plane resources over a 3GPP access connected to 5GC and user-plane resources over a non-3GPP access connected to 5GC. In Rel-17, however, the user-plane resources over 3GPP access may be established in EPC (through a PDC Connection). In other words, instead of using a 3GPP access connected to 5GC, a 3GPP access (e.g., E-UTRAN) connected to EPC may be used by the MA PDU Session. This enables a scenario where a MA PDU Session can simultaneously send traffic over a 3GPP access connected to EPC and over a non-3GPP access connected to 5GC. 

More details can be found in [2], clause 4.22.2.3.
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