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1
Introduction
Multi-access PDU session is an important component of the ATSSS study. Among all the related issues defined in Key Issue #2 in TR 23.793, the signalling procedure for establishing a Multi-access PDU Session is the basis. 
In our understanding, there are two approaches to establish a Multi-access PDU Session:

1. UE requests Multi-access PDU session establishment from the beginning;

2. UE establishes a normal single-access PDU session first and then adds another “access leg” to turn it into a multi-access one.

We think that both approaches should be allowed and in this paper, we propose a solution following the first approach.
2
Proposal

It is proposed that the following solution be adopted in TR 23.793.
* * * * First Change * * * *
6.x
Solution X: UE-requested Multi-access PDU Session Establishment

6.x.1
Overview

This is a solution to Key Issue #5: Multi-access PDU sessions, especially on the signalling procedure to establish a Multi-access PDU Session.

In this solution, the UE which supports Multi-access PDU session determines that it needs to establish a multi-access PDU session, and initiates the establishment procedure.

The UE may make the determination based on a few factors:

1) The registration and connection status with both 3GPP access and Non-3GPP access. For example, the UE may only consider to initiate a multi-access PDU establishment when it is both registered over 3GPP access and Non-3GPP access.

2) The configured policies in the UE. For example, certain policy may indicate that multi-access is preferred when a PDU session is triggered.

3) The network support for multi-access PDU session. There may be general support or per-NSSAI or per-DNN support for multi-access PDU.

Once the UE decides to initiate a Multi-access PDU session, it may include one single PDU Session ID and a new indication of “Multi-access Preferred” in the PDU Session Establishment Request message sent to the NW. The multi-access indication may also need to be present in the MM part of the message so the AMF may select an appropriate SMF that can handle multi-access PDU sessions.

The AMF or the selected SMF may need to verify whether the requested mulita-access PDU can be established by checking the UE subscription data, NW policy or the supportiveness of the target NSSAI or DNN. If the multi-access PDU cannot be authorized, the AMF/SMF may continue the procedure as a single-access PDU establishment. Otherwise if the multi-access PDU session request is accepted, the SMF will select UPFs for both 3GPP access and Non-3GPP access. There are a few possible UPF selection scenarios here:

1) Both 3GPP access and Non-3GPP access share a same set of UPFs which include a PSA and a branching-point UPF;

2) Besides the shared PSA and branching-point UPF, there may be additional UPF(s) for either 3GPP access or Non-3GPP access;

3) If multi-homing is applied to the multi-access PDU session, each access may have its dedicated PSA.
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                UPF selection scenario 1


UPF selection scenario 2

After the UPFs are selected and the N4 sessions are established, the SMF needs to initiate via AMF separate N2 session establishment procedures towards 3GPP RAN and N3IWF respectively. The SMF needs to indicate to the AMF for which access the N2 procedure is intended. 

After the multi-access PDU session is successfully established, the SMF confirms UE with a multi-access indication in the PDU Session Establishment Accept message. If for some reason the requested multi-access PDU can’t be established but a single-access PDU session is established instead, the SMF also needs to indicate that in the PDU Session Establishment Accept message.

6.x.2
Procedure Description
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Figure 6.x.x UE requested Multi-access PDU Session establishment procedure

0. UE is registered to 5GC over both 3GPP access and Non-3GPP access. It is also assumed that the UE is connected to the Non-3GPP access.

1. A PDU session is triggered at the UE and UE determines to request a multi-access PDU session as a result of local policy evaluation.

2. The UE sends PDU Session Establishment Request message to the AMF and indicate multi-access preference in both MM part and N1 SM part of the message. One single PDU session ID is allocated for the Multi-access PDU Session.

3. The AMF selects a SMF that supports multi-access PDU session handling and invokes Nsmf_PDUSession_CreateSMContext Request. A multi-access indication may be included in the message.
4. The SMF retrieves the session management subscription data.

5. The SMF verifies whether the multi-access PDU session request can be request. 

6. The SMF informs the AMF whether the multi-access request is accepted, or the procedure continues as a single-access PDU establishment, or the procedure is rejected.

7a.   The SMF selects UPFs for the 3GPP access.

7b.  Optionally the SMF selects UPFs for the Non-3GPP access

8a-8b.   The SMF establishes N4 sessions with selected UPFs

9a-9b. The SMF invokes separate Namf_Communication_N1N2MessageTransfer for both 3GPP access and Non-3GPP access respectively. The SMF indicates the target access in the message.

10-11. The AMF initiates N2 session procedures towards 3GPP RAN and N3IWF respectively.

12-15. The SMF modifies the N4 sessions with the received tunnel info of 3GPP RAN or N3IWF. 

16.   The AMF sends PDU Session Establishment Accept message with successful multi-access indication to the UE.
6.x.3
Solution Evaluation

FFS.
* * * * End of Change * * * *
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