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* * * Start of Changes * * * 

4.3.2
PDU Session Establishment

4.3.2.1
General

A PDU Session establishment may correspond to:

-
a UE initiated PDU Session Establishment procedure.
-
a UE initiated PDU Session handover between 3GPP and non-3GPP.

-
a UE initiated PDU Session handover from EPS to 5GS.
-
a Network triggered PDU Session Establishment procedure. In this case the network sends the device trigger message to application(s) on the UE side. The payload included in Device Trigger Request message contains information on which application on the UE side is expected to trigger the PDU Session establishment request. Based on that information, the application(s) on the UE side trigger the PDU Session Establishment procedure. For more detail refer to clause 4.13.2.If the UE is simultaneously registered to a non-3GPP access via a N3IWF located in a PLMN different from the PLMN of the 3GPP access, the functional entities in the following procedures are located in the PLMN of the access used to exchange NAS with the UE for the PDU Session.
As specified in TS 23.501 [2], clause 5.6.1, a PDU Session may be associated either (a) with a single access type at a given time, i.e. either 3GPP access or non-3GPP access, or (b) simultaneously with multiple access types, i.e. one 3GPP access and one non-3GPP access. A PDU Session associated with multiple access types is referred to as Multi Access-PDU (MA-PDU) Session and it may be requested by ATSSS-capable UEs. 

The following clause 4.3.2.2 specifies the procedures for establishing PDU Sessions associated with a single access type at a given time. The particular procedures associated with MA-PDU Sessions are specified as part of the ATSSS procedures in clause 4.x.
4.3.2.2
UE Requested PDU Session Establishment
* * * Next Changes * * * 

4
System procedures
4.1
General

The clause 4 describes the procedures and Network Function services for the 5GS by end-to-end information flows, and these information flows make use of NF service operations, defined in clause 5, for the communication within the 5GC Control Plane.

4.2
Connection, Registration and Mobility Management procedures
[…]
4.3
Session Management procedures

[…]
4.x
ATSSS Procedures

4.x.1
General
This clause specifies the procedures that enable the support of Access Traffic Steering, Swithing and Splitting (ATSSS), as defined in TS 23.501 [2], clause 5.x. These procedures can be applied only by ATSSS-capable UEs and 5GC networks.
The key enabler of ATSSS is the Multi Access-PDU (MA-PDU) Session. As specified in TS 23.501 [2], clause 5.6.1, a MA-PDU Session is a PDU Session associated with multiple access types, i.e. with one 3GPP access and one non-3GPP access. The traffic of a MA-PDU Session can be transferred over 3GPP access, or over non-3GPP access, or over both accesses. How the traffic is transferred over the available acceses of a MA-PDU Session is governed by the applicable policy created by the 5GC network.
4.x.2
UE Requested MA PDU Session Establishment

4.x.2.1
Non-roaming and Roaming with Local Breakout
The PDU Session establishment procedure described in Figure 4.3.2.2.1-1 is used to establish the MA PDU Session when the UE is not roaming, or when the UE is roaming and the PDU Session Anchor (PSA) is located in the VPLMN with the following differences and clarifications: 
-
The PDU Session Establishment Request message may be sent over the 3GPP access or over the non-3GPP access. In the steps below, it is assumed that it is sent over the 3GPP access.
-
In step 1, the UE provides a "MA-PDU Request" indication and an ATSSS Capability (e.g. an "MPTCP Capability" and/or an "ATSSS-LL Capability"), as defined in TS 23.501 [2], clause 5.x.2 (Multi Access PDU Sessions). 

The "MA-PDU Request" indication and the Request Type = "initial request" indicate to the network that this PDU Session Establishment Request is to establish a new MA-PDU Session and to apply the ATSSS-LL functionality (in case of bullet a above), or the MPTCP functionality (in case of bullet b above), or both functionalities, for steering the traffic of this MA-PDU session.


If the UE requests an S-NSSAI and the UE is registered over both accesses, it shall request an S-NSSAI that is allowed on both accesses.
-
In step 2, if the AMF supports MA-PDU sessions, then the AMF selects an SMF, which supports MA-PDU sessions. 
-
In step 3, the AMF informs the SMF that the request is for a MA-PDU Session (i.e. it includes an "MA-PDU Request" indication) and, in addition, it indicates to SMF whether the UE is registered over both accesses. If the AMF determines that the UE is registered via both accesses but the requested S-NSSAI is not allowed on both accesses, then the AMF shall reject the MA-PDU session establishment.

-
In step 7, the SMF sends an "MA-PDU Request" indication to PCF in the SM Policy Control Create message. The PCF decides whether the MA-PDU session is allowed or not based on operator policy and subscription data.


The PCF provides PCC rules for the MA-PDU session, i.e. PCC rules that include ATSSS policy control information, as specified in TS 23.503 [20]. From the received PCC rules, the SMF derives (a) ATSSS rules, which will be sent to UE for controlling the traffic steering, switching and splitting in the uplink direction, and (b) N4 rules, which will be sent to UPF for controlling the traffic steering, switching and splitting in the downlink direction. If the ATSSS Capability for the MA-PDU Session indicates "ATSSS-LL Capability", and the measurement assistance information, which include e.g. the measurement fequency, is also contained in the PCC rules. The measurement assistance information is used to assist the performance measurement functionality of UE and/or UPF to initiate performance measurement over both accesses.
-
In step 8, if the ATSSS Capability for the MA-PDU Session indicates "ATSSS-LL Capability", the SMF allocates the IP address and the port number of a Performance Measurement Function (PMF) in the UPF.
-
In the remaining steps of Figure 4.3.2.2.1-1, the SMF establishes the user-plane resources over the 3GPP access, i.e. over the access where the PDU Session Establishment Request was sent on.
-
In step 10, the N4 rules derived by SMF for the MA-PDU session are sent to UPF. If the ATSSS Capability for the MA-PDU Session indicates "ATSSS-LL Capability", the measurement assistance information is also sent to the UPF by the SMF for this MA-PDU session (e.g. for the default QoS Flow).
-
In step 13, the UE receives a PDU Session Establishment Accept, which indicates to UE that the requested MA-PDU session was successfully established, and it includes the ATSSS rules for the MA-PDU session, which were derived by SMF. If the ATSSS Capability for the MA-PDU Session indicates "ATSSS-LL Capability", the PDU Session Establishment Accept may include the measurement assistance information and Performance Measurement Function (PMF) information in the UPF i.e. the IP address and the port number of the PMF.
- 
After step 18 in Figure 4.3.2.2.1-1, if the SMF was informed in step 2 that the UE is registered over both accesses, then the SMF initiates the establishment of user-plane resources over non-3GPP access too. The SMF sends an N1N2 Message Transfer to AMF including N2 Information and indicates to AMF that the N2 information should be sent over non-3GPP access. This N1N2 Message Transfer does not include N1 SM Information for the UE because this information was sent to UE in step 13.
Editor’s note: The above bullet may need further consideration.
Editor’s note: If the UE is registered only on a single access when the MA-PDU Session is established, then user-plane resources are established only on this access. It is FFS how and when the user-plane resource are established on the other access.
4.x.2.2
Home-routed Roaming
Editor’s note: It is FFS if and how the home-routed scenario can be supported.
4.x.3
UE Requested PDU Session Establishment with Network Modification to MA-PDU Session
When an ATSSS-capable UE requests to establish a single-access PDU Session, the 5GC network may decide to modify it to a Multi Access-PDU (MA-PDU) Session. This decision may be taken when e.g. the SMF wants to offload some traffic of the requested PDU session to non-3GPP access. For example, when the UE requests to establish a single-access PDU session over 3GPP access to the Internet DNN, the SMF may decide to establish instead a MA-PDU session to the Internet DNN, so that some Internet traffic can be offloaded to non-3GPP access.

The procedure for establishing a MA-PDU Session when the UE requests a single-access PDU Session and the UE is non-roaming or roaming with local breakout, is the same with the procedure specified in clause 4.x.2.1, with the following clarifications and modifications:
-
In step 1, the UE does not include the "MA-PDU Request" indication but it includes its ATSSS Capabilities (e.g. the "ATSSS-LL Capability" and/or the "MPTCP Capability").
-
In step 2, the AMF does not send the "MA-PDU Request" indication to SMF, but it indicates to SMF whether the UE is registered over both accesses. In this step, the SMF is informed of whether the UE can support ATSSS and whether it is registered on both accesses, or on one access only.
Editor’s note: How the AMF knows that the UE is ATSSS capable is FFS.
-
After step 6, the SMF decides to convert the single-access PDU Session requested by the UE into a MA-PDU Session. The SMF may take this decision based on operator policy and/or other conditions, which are not specified in the present document. 
Editor’s Note: Alternatively, the decision to convert the single-access PDU Session requested by the UE into a MA-PDU Session may be taken by the PCF. It is FFS whether the SMF or the PCF takes this decision.
-
In step 7, the SMF indicates to PCF that the SM policy control information is requested for a MA-PDU Session. 
-
The PDU Session Establishment Accept message indicates to UE that the requested PDU Session was converted by the network to a MA-PDU Session.
-
The SMF triggers the establishment of user-plane resources in both accesses, in case it was informed in step 2 that the UE is registered over both accesses.
Editor’s note: If and how the above procedure can be applied in home-routed scenarios, is FFS.
4.x.4
Access Network Performance Measurements 

4.x.4.1
RTT Measurements

If the ATSSS-LL Capability is indicated in this MA-PDU session, the RTT measurement over both accesses (i.e. 3GPP and Non-3GPP) is performed by the PMF in the UE and the UPF under certain conditions, e.g. when the ATSSS rule is "Smallest Delay" steering mode,  

The RTT measurement is performed by the UE as following:

-
When the UE sends out the measurement request packets, the UE records the local time T1.

-
When the UE receives the measurement response packets, the UE records the local time T2.
-
The UE calculates the RTT based on these time stamps: RTT(n) = T2-T1.
NOTE:
Since the internal process delay of UPF for the measurement packets is tiny, it can be ignored from the RTT.

The same mechanism is used when the RTT measurement is performed by the UPF.

The PMF in the UE and/or the UPF correlates the measurement packets with the corresponding access type in order to get the accurate measurement result for each access, i.e. the PMF in the UE correlates the sent measurement request and received measurement response message via the same access type, and the PMF in the UPF correlates the sent measurement request and received measurement response message via the same N3 tunnel information (the corresponding access node IP address).

4.x.4.2
Access Availability Measurements

Editor’s note: The contents of this clause are not yet specified.
4.x.5
Reporting of Access Availability
Editor’s note: This clause specifies how the UE can inform the network when an access should be considered as unavailable or available, e.g. due to loss or recovery of radio signal, respectively. The contents are not yet specified.
4.x.6
EPS Interworking
Editor’s note: The contents of this clause are not yet specified.
* * * End of Changes * * * 

