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Foreword

This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1
Scope

The present document specifies the procedures for access traffic steering, switching and splitting (ATSSS) between the UE and the network across one 3GPP access network and one non-3GPP access network as specified in 3GPP TS 23.501 [2] and 3GPP 23.502 [3].

The ATSSS can be supported over the access network where an MA PDU session can be established. The type of access network includes NG-RAN and untrusted non-3GPP access network as specified in 3GPP TS 23.501 [2], trusted non-3GPP access network, wireline 5G access network and wireline 5G cable access network as specified in 3GPP TS 23.316 [4].
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
3GPP TS 23.501: "System Architecture for the 5G System; Stage 2".

[3]
3GPP TS 23.502: "Procedures for the 5G System; Stage 2".

[4]
3GPP TS 23.316: "Wireless and wireline convergence access support for the 5G System (5GS)".
[5]
3GPP TS 24.526: "UE policies for 5G System (5GS); Stage 3".
[6]
3GPP TS 24.501: "Non-Access-Stratum (NAS) protocol for 5G System (5GS); Stage 3".
3
Definitions, symbols and abbreviations
3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
For the purposes of the present document, the following terms and definitions given in 3GPP TS 23.501 [2] apply:
MA PDU session

3.2
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

ATSSS
Access Traffic Steering, Switching, Splitting
ATSSS-LL
ATSSS Low-Layer

MPTCP
Multi-Path TCP Protocol
PDU
Protocol Data Unit

PMF
Performance Measurement Function
RTT
Round Trip Time
URSP
UE Route Selection Policy
4
General description
Editor's note: This clause will provide descriptions of ATSSS features from stage 3 perspectives.
4.1
Introduction

The ATSSS is an optional feature that may be supported by the UE and the 5GC network.
The architecture reference model for ATSSS support is described in clause 4.2.10 of 3GPP TS 23.501 [2].

This clause provides the descriptions of the functionalities that realise ATSSS in stage 3.
4.2
Multi access PDU session
The MA PDU session is a PDU Session that provides a PDU connectivity service, which can use one 3GPP access network or one non-3GPP access network at a time, or simultaneously one 3GPP access network and one non-3GPP access network as defined in 3GPP TS 23.501 [2].
The UE may decide to establish an MA PDU session based on the URSP rules as defined in TS 24.526 [5].
Editor's note: Further description for MA PDU session can be required.
4.3
Steering functionalities
Editor's note: This clause will specify steering functionalities implementation on UE and network side respectively, including e.g. protocol stacks, ATSSS low-layer steering functionality working over MA-PDU session, MPTCP functionality working on MA-PDU session etc.

4.4
Support of measurements
Editor's note: This clause will specify how to perform access performance measurements to assist ATSSS functionality.
4.5
Distribution of traffic across 3GPP access and non-3GPP access networks
Editor's note: This clause will specify 1) how the UE decides to perform ATSSS on uplink direction according to the received ATSSS rules and local conditions; and 2) how the network decides to perform ATSSS on downlink direction according to the N4 rules.
4.6
EPS interworking
Editor's note: This clause will specify impacts to EPS interworking in ATSSS scenario.
5
ATSSS control procedures

Editor's note: This clause will specify ATSSS control procedures.
5.1
Introduction
5.2
Multi-access PDU connectivity service
Editor's note: This clause will specify handling of multi-access PDU connectivity service. What content under this clause will be moved into TS 24.501 is FFS.
5.2.1
Activation of multi-access PDU connectivity service

Activating multi-access PDU connectivity service refers to the establishment of user-plane resources on both 3GPP access and non-3GPP access:

-
If the UE is registered over both 3GPP access and non-3GPP access in the same PLMN, the UE shall initiate the UE-requested PDU session establishment procedure as specified in clause 6.4.1.2 of 3GPP TS 24.501 [6] over 3GPP access or non-3GPP access. Over which access to initiate this UE-requested PDU session establishment procedure is UE implementation specific. When the UE receives the PDU SESSION ESTABLISHMENT ACCEPT message including the ATSSS container IE as specified in clause 6.4.1.3 of 3GPP TS 24.501 [6], the UE shall consider that the user plane resources of the MA PDU session have been established over both 3GPP access and non-3GPP access; or
-
If the UE is registered over both 3GPP access and non-3GPP access in different PLMNs, the UE shall initiate the UE-requested PDU session establishment procedure as specified in clause 6.4.1.2 of 3GPP TS 24.501 [6] over 3GPP access and non-3GPP access sequentially. Over which access to first initiate the UE-requested PDU session establishment procedure is UE implementation specific. When the UE receives the PDU SESSION ESTABLISHMENT ACCEPT message including the ATSSS container IE as specified in clause 6.4.1.3 of 3GPP TS 24.501 [6] over the selected access, the UE shall consider that the user plane resources of the MA PDU session on this access are successfully established. Then the UE shall initiate the UE-requested PDU session establishment procedure as specified in clause 6.4.1.2 of 3GPP TS 24.501 [6] over the other access, in order to establish user plane resources on the other access for the MA PDU session. If the UE receives the PDU SESSION ESTABLISHMENT ACCEPT message including the ATSSS container IE as specified in clause 6.4.1.3 of 3GPP TS 24.501 [6] over the second access, the UE shall consider that the user plane resources of the MA PDU session have been established over both 3GPP access and non-3GPP access.
5.2.2
Re-activation of user-plane resources

Editor's note: This clause will specify how to re-activate the user-plane resources if the UE has established a MA PDU Session and the user-plane resources over one access of the MA PDU Session have been established but are currently inactive (e.g. because the UE is CM-IDLE over this access).

5.2.3
De-activation of user-plane resources

Editor's note: This part is FFS and depends on SA2 outcome.
5.2.4
Converting MA PDU session to SA PDU session

Editor's note: This part is FFS and depends on SA2 outcome.
5.2.5
Converting SA PDU session to MA PDU session

Editor's note: This part is FFS and depends on SA2 outcome.
5.3
Access performance measurement procedures
Editor's note: This clause will specify procedures of UE performing access performance measurement.
5.4
Reporting of access availability procedures

Editor's note: This clause will specify the procedures of UE notifying the network when an access should be considered as available or unavailable.
6
PDUs and parameters specific to the present document
6.1
ATSSS parameters

6.1.1
General
The ATSSS parameters are the contents of the ATSSS container as defined in clause 9.11.4.x of 3GPP TS 24.501 [6].
The purpose of the ATSSS parameters is to contain the parameters associated with the ATSSS (e.g. ATSSS rules).

The ATSSS parameters are coded as shown in figure 6.1.1-1.
Editor's note: The encoding of ATSSS parameters is FFS. Different parameters can have different size (i.e. one octet or two octets) for length field of the parameter.
	8
	7
	6
	5
	4
	3
	2
	1
	

	Parameter identifier 1
	octet 1

	Length of parameter contents 1
	octet 2

octet a

	
Parameter contents 1
	octet a+1

octet b

	
. . .
	octet b+1

octet c

	Parameter identifier n
	octet c+1

	Length of parameter contents n

	octet c+2
octet d

	
Parameter contents n
	octet d+1

octet e


Figure 6.1.1-1: ATSSS container contents
6.1.2
ATSSS rules

Editor's note: The encoding of ATSSS rules is FFS.
6.1.3
Network steering functionalities information
Editor's note: The network steering functionalities information includes the information of the supported steering functionalities in the UPF. The UPF may support ATSSS-LL functionality or MPTCP proxy functionality or both. For MPTCP proxy functionality, this information will include e.g. the IP address/port number of MPTCP proxy, UE link-specific addresses of UE. The encoding of MPTCP functionality information is FFS.
6.1.4
Measurement assistance information
Editor's note: The measurement assistance information includes the IP address and the port of a Performance Measurement Function (PMF) in the UPF, with which the UE can send PMF protocol messages over user plane. The encoding of Measurement assistance information is FFS.
6.1.5
ATSSS status parameter
Editor's note: The encoding ATSSS status parameter to indicate ATSSS handling result is FFS.
6.2
Encoding of PMF protocol
6.2.1
Message functional definitions and format
Editor's note: This clause will define the PMF protocol messages exchanged between the UE and the PMF.
6.2.2
Encoding of information element

Editor's note: This clause will define the encoding of the information element in the PMF protocol messages.
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