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Abstract of the contribution: This document proposes a combined algorithm for ePDG/N3IWF selection that is largely based on the current ePDG selection algorithm in 23.402 and that considers a gradual deployment of N3IWFs.
1. Introduction
Currently there is no procedure defined to enable a UE desiring connection to a non-3GPP access, to select an N3IWF or ePDG. This pacer proposes a combined algorithm that enables a UE to perform selection based on operator deployment which can include only N3IWFs in PLMN/TA, only ePDG in PLMN/TA, or the availability of both in which case a priority will enable the UE to perform the selection.

2.   Discussion  

It is assumed that section 4.5.4 applies in its entirety to a stand-alone N3IWF selection with all the necessary adaptations for N3IWF including FQDN applicable to an N3IWF.

The combined procedure for an N3IWF/ePDG selection shall result in the selection of the more efficient ePDG or N3IWF depending on the operator deployment, and where either one or the other is available, regardless of the core network the UE is attached to or registered in.

If both N3IWF, and ePDG are available in a PLMN/TA then a priority can further be used for the selection. The higher priority will be first tried, and if that failed the lower priority will be tried before giving up.
In support of the above, the combined N3IWF/ePDG procedure, which applies to single registration, is as follows:
If the UE is not attached to EPC or registered in 5GC, then the UE shall, based on configuration, attempt to do an ePDG or N3IWF selection as per section 4.5.4 in TS 23.402 [43] or section 6.3.6.1 respectively. If the selection succeeds then the procedure stops. If the selection failed, then the UE performs a selection of the non-tried network element (ePDG or N3IWF). The procedure stops.
If the UE is currently attached to EPC, and if a priority is present for the PLMN the UE is attached to indicating a high priority for EPC, then the UE shall attempt to select an ePDG as per section 4.5.4 in TS 23.402 [43]. If the ePDG selection succeeds then the procedure stops. If the ePDG selection failed, then the UE shall attempt to select an N3IWF as per section 6.3.6.1. The procedure stops.

If the UE is currently attached to EPC, and if a priority is present for the PLMN the UE is attached to indicating a lower priority for EPC, then the UE shall attempt to do an N3IWF selection as per section 6.3.1.6. If the N3IWF selection succeeds, then procedure stops. If the N3IWF selection failed, then the UE shall attempt to select an ePDG as per section 4.5.4 in TS 23.402 [43]. The procedure stops. 

If the UE is currently attached to EPC, and if no priority is present for the PLMN the UE is attached to then the UE shall attempt to select an ePDG as per section 4.5.4 in TS 23.402 [43]. If the ePDG selection succeeds then the procedure stops.  If the ePDG selection failed, then the UE shall attempt to select an N3IWF as per section 6.3.1.6. The procedure stops
If the UE is registered in 5GC, and if a priority is present for the PLMN the UE is attached to indicating a high priority for 5GC, then the UE shall attempt to select an N3IWF as per section 6.3.1.6. If the N3IWF selection succeeds then the procedure stops. If the N3IWF selection failed, then the UE shall attempt to select an ePDG as per section 4.5.4 in TS 23.402 [43]. The procedure stops.

If the UE is currently registered in 5GC, and if a priority is present for the PLMN the UE is attached to indicating a lower priority for 5GC, then then the UE shall attempt to do an ePDG selection as per section 4.5.4 in TS 23.402 [43]. If the ePDG selection succeeds, then the UE shall attempt to select an N3IWF selection as per section 6.3.1.6. The procedure stops 
If the UE is currently registered in 5GC, and if no priority is present for the PLMN the UE is attached to then the UE shall attempt to select an N3IWFas per section 6.3.1.6. If the N3IWF selection succeeds then the procedure stops. If the N3IWF selection failed, then the UE attempts to do an ePDG selection as per section 4.5.4 in TS 23.402 [43]. The procedure stops.

3.   Discussion  

It is proposed to update 23.501 as follows:

**** First Change ****

6.3.6
N3IWF selection function







6.3.6.1
N3IWF Stand-alone Selection 
The UE performs N3IWF selection based on the ePDG selection mechanism specified in the TS 23.402 [xx] clause 4.5.4, operating on the N3IWF configuration parameters defined below:

-
The ePDG FQDN formats (OI based and TAI based) are substituted with respective N3IWF FQDN formats as specified in TS 23.003 [xx].

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.
6.3.6.2
Selection of ePDG or N3IWF 
The following combined selection procedure shall be used when an HPLMN supports non-3GPP access to both 5GC and EPC, as well as when the UE is roaming into a PLMN that supports non-3GPP access to both 5GC and EPC, 

The procedure is based on the ePDG selection mechanism specified in the TS 23.402 [43] enhanced to facilitate the choice between ePDG and N3IWF selection, as follows:  
If the UE is set to “data centric”, then the UE shall perform N3IWF selection as described in clause 6.3.6.1. If the selection failed, then the UE shall perform ePDG selection as per clause 4.5.4 in TS 23.402 [43]. The procedure stops
The following procedure is followed if the UE is set to “voice centric”:
If the UE is not attached to EPC or registered in 5GC, then the UE shall, based on configuration, attempt to do an ePDG or N3IWF selection as per clause 4.5.4 in TS 23.402 [43] or clause 6.3.6.1 respectively. If the selection succeeds then the procedure stops. If the selection failed, then the UE performs a selection of the non-tried network element (ePDG or N3IWF). The procedure stops.
If the UE is currently attached to EPC, and if a priority is present for the PLMN the UE is attached to indicating a high priority for EPC, then the UE shall attempt to select an ePDG as per clause 4.5.4 in TS 23.402 [43]. If the ePDG selection succeeds then the procedure stops. If the ePDG selection failed, then the UE shall attempt to select an N3IWF as per clause 6.3.6.1. The procedure stops.
If the UE is currently attached to EPC, and if a priority is present for the PLMN the UE is attached to indicating a lower priority for EPC, then the UE shall attempt to do an N3IWF selection as per section clause. If the N3IWF selection succeeds, then procedure stops. If the N3IWF selection failed, then the UE shall attempt to select an ePDG as per clause 4.5.4 in TS 23.402 [43]. The procedure stops. 

If the UE is currently attached to EPC, and if no priority is present for the PLMN the UE is attached to then the UE shall attempt to select an ePDG as per clause 4.5.4 in TS 23.402 [43]. If the ePDG selection succeeds then the procedure stops.  If the ePDG selection failed, then the UE shall attempt to select an N3IWF as per clause 6.3.1.6. The procedure stops
If the UE is registered in 5GC, and if a priority is present for the PLMN the UE is attached to indicating a high priority for 5GC, then the UE shall attempt to select an N3IWF as per clause 6.3.1.6. If the N3IWF selection succeeds then the procedure stops. If the N3IWF selection failed, then the UE shall attempt to select an ePDG as per clause 4.5.4 in TS 23.402 [43]. The procedure stops.

If the UE is currently registered in 5GC, and if a priority is present for the PLMN the UE is attached to indicating a lower priority for 5GC, then then the UE shall attempt to do an ePDG selection as per clause 4.5.4 in TS 23.402 [43]. If the ePDG selection succeeds, then the UE shall attempt to select an N3IWF selection as per clause 6.3.1.6. The procedure stops 
If the UE is currently registered in 5GC, and if no priority is present for the PLMN the UE is attached to then the UE shall attempt to select an N3IWFas per clause 6.3.1.6. If the N3IWF selection succeeds then the procedure stops. If the N3IWF selection failed, then the UE attempts to do an ePDG selection as per clause 4.5.4 in TS 23.402 [43]. The procedure stops.

**** End Change ****
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