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Abstract: This discussion paper analyses supporting non-3GPP access in ETSUN scenario and proposes a way forward.
1. Discussion
The issue on how to support non-3GPP access for a MA PDU session in ETSUN scenario is identified during SA2 136# meeting.
According to R16 ETSUN, I-SMF and I-UPF need be inserted over the 3GPP access, e.g. when UE initiates PDU Session, when UE moves out of SMF SA. While for non-3GPP access, the R15 describes that only a single TAI dedicated to non-3GPP access is defined in a PLMN and applies within the PLMN. That means, for the non-3GPP access, No I-SMF/I-UPF is needed. Considering the above different handling of 3GPP access and non-3GPP access, for a MA PDU session with both of the two legs, it is not clear how to handle the session when a I-SMF is need for 3GPP access.
This discussion paper discusses possible solutions as below. The scenario is shown in Figure 1.
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Figure 1: Options for MA PDU Session under ETSUN scenario
When an I-SMF/I-UPF is inserted into the 3GPP access leg, there are two possible options for CP connection of non-3GPP access:
· CP-Option1: AMF interacts with SMF directly

· CP-Option2: AMF interacts with SMF via I-SMF

There are also two possible options for UP connection of non-3GPP access:
· UP-Option1: non-3GPP connects to PSA directly 
· UP-Option2: non-3GPP connects to PSA via I-UPF

In above combination of options, CP-Option 1+UP-Option2 is invalid. Hence there can be three possible solutions. 
· Solution1: combination of CP-Option1 and UP-Option2, i.e. AMF interacts with SMF directly over non-3GPP access, and non-3GPP connects PSA without I-UPF.
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Figure 2: Solution 1
As shown in Figure 2, there are two N11 interfaces for the AMF, one for 3GPP access and the other for non-3GPP access. 
When AMF receives a NAS message with MA PDU request, the AMF shall establish N11 connection with I-SMF for 3GPP access and N11 connection with SMF for non-3GPP access in case of UE is registered over both accesses. 
In case of UE has initiated MA PDU Session over non-3GPP access, when AMF receives a second NAS message via 3GPP access with MA PDU request, the AMF shall determine whether I-SMF is needed.

In case of UE has initiated MA PDU Session over 3GPP access, when AMF receives a second NAS message via non-3GPP access with MA PDU request, the AMF shall interact with SMF directly.
In summary, this solution has impacts on AMF. It requires AMF to maintain and differ two N11 connections for different access type. 

· Solution2: combination of CP-Option2 and UP-Option1, i.e. AMF interacts with SMF via I-SMF, and non-3GPP connects PSA with I-UPF.
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Figure 3: Solution 2
As shown in Figure 3, both the user plane over 3GPP access and non-3GPP access go via I-UPF. When I-UPF is inserted over 3GPP access, the user plane over non-3GPP access should be updated/ established to make the user plane go via I-UPF. In case the non-3GPP access gateway, e.g. N3IWF, is deployed at a high location, the user plane over non-3GPP access may be non-optimized.
In case of UE has initiated MA PDU Session over non-3GPP access, when AMF receives a second NAS message via 3GPP access, which contains MA PDU, request, the AMF shall determine whether I-SMF is needed. If I-SMF is needed, the user plane over non-3GPP access should be updated to make the user plane go via the I-UPF selected by I-SMF.

In summary, this solution has can ensure the CP connection of the MA session always unified for both accesses, but will impact non-3GPP access leg with I-SMF/I-UPF is inserted/changed/removed..
· Soltuion3: combination of CP-Option2 and UP-Option2, i.e. AMF interacts with SMF via I-SMF, and non-3GPP connects PSA without I-UPF.
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Figure 4: Solution 3
As shown in Figure 4, I-SMF is only used to control the path of 3GPP access. The I-SMF should be transparent for information related to non-3GPP access, e.g. N2 SM info from non-3GPP access or SMF for non-3GPP access. I.e. the behaviours of I-SMF for SM procedures of different accesses should be different.
Additionally, when UE enters IDLE in non-3GPP access and downlink data for non-3GPP access comes, the PSA will send Data Notification to SMF. The SMF cannot use existing I-SMF service to trigger AMF to re-activate user plane.
In summary, this solution requires I-SMF to forward N2 SM info from based on access type, and a new service for SMF to trigger PDU session activation.
2. Proposal
According to the discussion part, once CP or UP connections for different accesses are handled separately, new functions are needed to support the new architecture. Solution 2 has no significant change to existing NFs, and both the CP and UP of the PDU session can keep unified. We proposes to choose solution 2 as way forward.
Proposal: For MA PDU Session, if I-SMF is inserted/changed or released for 3GPP access, the CP/UP connection of non-3GPP access shall be updated accordingly. Corresponding tdocs are submitted to ETSUN/ATSSS for discussion.
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