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1. Discussion
This document proposes a simple procedure that specifies how a UE selects an ePDG or an N3IWF when the UE wants to establish a data connection via non-3GPP access. A "data connection" is a term used to refer to a PDN connection or to a PDU session.

We assume that the UE can establish a PDN connection via an ePDG and simultaneously a PDU session via an N3IWF. This is perfectly feasible for the UE – it only needs to establish multiple IPsec connections over the same non-3GPP access (a capability already supported by many UEs). 
The proposed procedure does not require the UE to be connected either to an ePDG or to an N3IWF. If needed, the UE could be connected to both simultaneously, e.g. to have a PDN connection established via an ePDG for voice services and a PDU session established via an N3IWF for non-voice services, as shown if the figure below.
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Proposed procedure:

1. UE connects to untrusted non-3GPP access (e.g. WiFi).
2. UE selects an N3IWF and registers to 5GC. The Registration Accept contains a Flag indicating whether 5GC supports voice services via N3IWF.

a. This step can be skipped if the UE has received this Flag in a prior registration.

3. UE decides to establish a data connection to DNN-1 via non-3GPP access.

a. This may be triggered by an app or another component in the UE.

b. The app itself or policy (URSP) in the UE may request non-3GPP access for this DNN-1.
4. If DNN-1 is associated with voice service and the received Flag indicates that 5GC does not support voice services via N3IWF, then:

a. The UE selects an ePDG and establishes an IP tunnel to ePDG for DNN-1. 

5. Otherwise, the UE establishes a PDU session to DNN-1 via the N3IWF.
The UE will be able to execute the above simple procedure if it knows (a) the Flag that indicates whether 5GC supports voice services via N3IWF or not and (b) whether a DNN is used for voice services or not.

1) How can the UE know whether a DNN is used for voice services?

This can be configured in the UE. All UEs have currently APN profiles, each one containing information relevant to a specific APN. For example, one APN profile can contain: Name, APN, IP version, Access type, Proxy, etc. Similarly, 5G UEs will contain DNN profiles and information in a DNN profile can indicate if the DNN is used for voice or not.

2) Is the Flag in the above procedure the same with the "IMS voice over PS session supported indication"? We believe that:
1. The use of "IMS voice over PS session supported indication" is clearly defined for 3GPP access but it is NOT defined how it can be used for non-3GPP access.

a. 
Note that the "IMS voice over PS session supported indication" does not indicate whether voice is really supported over the NG-RAN but indicates whether a "voice centric" UE can remain on NG-RAN or whether it should move to E-UTRAN/EPC.

b. 
Even if IMS voice is not supported over NG-RAN, the "IMS voice over PS session supported indication" may indicate it does! TS 23.501, clause 5.16.3.2 states: If IMS voice is not supported over NG-RAN but the UE supports HO to EPS, the EPS supports voice, and the NG-RAN is able to trigger handover to EPS at QoS Flow establishment for voice, then the AMF indicates that IMS voice over PS session is supported.
2. The "IMS voice over PS session supported indication" should be specified in 23.501 for non-3GPP access. It should be specified that the AMF shall indicate that IMS voice over PS session is supported over non-3GPP access only when the network is able to provide a successful IMS voice over PS session over non-3GPP with a 5G QoS Flow that supports voice.
a. 
If this is specified in TS 23.501, then the Flag referred to above will be the "IMS voice over PS session supported indication" for non-3GPP access.
3. Proposal
To introduce the above proposal into 5G specs we need the following changes:
1. Changes to define the "IMS voice over PS session supported indication" for non-3GPP access; and
2. Changes to define how the UE selects ePDG or N3IWF when it wants to establish a data connection via non-3GPP access.
The text below introduces these changes in TS 23.501.
* * * First Change * * * 

5.16.3.2
IMS voice over PS Session Supported Indication over 3GPP access
The serving PLMN AMF shall send an indication toward the UE during the Registration procedure over 3GPP access to indicate if an IMS voice over PS session is supported or not supported over 3GPP access. A UE with "IMS voice over PS" voice capability over 3GPP access should take this indication into account when performing voice domain selection, as described in clause 5.16.3.5.

The serving PLMN AMF may only indicate IMS voice over PS session supported over 3GPP access in one of the following cases:

-
If the network is able to provide a successful IMS voice over PS session over NR connected to 5GC with a 5G QoS Flow that supports voice as specified in clause 5.7.

-
If the network is not able to provide a successful IMS voice over PS session over NR connected to 5GC, but is able for one of the following:

-
If E-UTRA connected to 5GC supports voice, and the NG-RAN is able to trigger handover to E-UTRA connected to 5GC at QoS Flow establishment for voice; or 

-
If the UE supports HO to EPS, the EPS supports voice, and the NG-RAN is able to trigger handover to EPS at QoS Flow establishment for voice.
The serving PLMN provides this indication based e.g. on local policy, HPLMN and how extended NG-RAN coverage is. The AMF in serving PLMN shall indicate that IMS voice over PS is not supported if serving PLMN does not have an IMS roaming agreement with HPLMN. This indication is per Registration Area.

Editor's note: If interactions between the AMF and RAN to determine functionality equivalent to Voice Support Match Indicator of EPC are needed, they are FFS.

5.16.3.2a
IMS voice over PS Session Supported Indication over non-3GPP access
The serving PLMN AMF shall send an indication toward the UE during the Registration procedure over non-3GPP access to indicate whether an IMS voice over PS session is supported or not supported via non-3GPP access. A UE with "IMS voice over PS" voice capability over non-3GPP access should take this indication into account when performing the selection between N3IWF and ePDG described in clause 6.3.6a.

The serving PLMN AMF may only indicate IMS voice over PS session supported over non-3GPP access if the network is able to provide a successful IMS voice over PS session over N3IWF connected to 5GC with a 5G QoS Flow that supports voice as specified in clause 5.7.
* * * Second Change * * * 

6.3.6
N3IWF selection function

The UE performs N3IWF selection based on the ePDG selection mechanism as specified in the TS 23.402 [43] clause 4.5.4 except for the following differences:

-
The Tracking/Location Area Identifier FQDN shall be constructed by the UE based only on the Tracking Area wherein the UE is located. The Location Area is not applicable on the 3GPP access.

-
The ePDG FQDN format is substituted by with N3IWF FQDN format as specified in TS 23.003 [19].

Editor's note: The reference to TS 23.003 might be revised whether definition related to 5G would be included in a different TS.

-
The ePDG identifier configuration and the ePDG selection information are substituted by the N3IWF identifier configuration and the N3IWF selection information respectively.

Editor's note: Whether or how Network slice information can be used for when the UE performs the N3IWF selection is FFS.
6.3.6a
Selection between N3IWF and ePDG
The procedure in this clause is only performed by a UE that can connect to 5GC via an N3IWF (as specified in TS 23.502[3]) and can connect to EPC via an ePDG (as specified in TS 23.402 [43]).
When the UE wants to establish connectivity to an APN/DNN over non-3GPP access, the UE shall select to establish a PDN connection to EPC via an ePDG, or a PDU session to 5GC via an N3IWF, as follows:
-
If the DNN/APN is associated with voice service and the 5GC does not support IMS voice over non-3GPP access, then the UE shall select an ePDG and shall establish a PDN connection to EPC via the selected ePDG, as specified in TS 23.402 [43].
-
Otherwise, the UE shall establish a PDU session to 5GC via the N3IWF, as specified in TS 23.502.
The UE is pre-configured with information that indicates if a DNN/APN is associated with voice service.

The UE determines if 5GC supports IMS voice over non-3GPP access by using the "IMS voice over PS Session Supported Indication" which is received during registration over non-3GPP access (as specified in 5.16.3.2a). If the UE does not know if 5GC supports IMS voice over non-3GPP access, the UE shall register to 5GC via an N3IWF in order to receive the "IMS voice over PS Session Supported Indication".
* * * End of Changes * * * 
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