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1. Discussion
As shown in the Figure 1 below, in the EPS architecture there are different roaming interfaces for 3GPP access and for non-3GPP access (untrusted non-3GPP access in only considered). PCC interfaces are not shown for simplicity.
As a consequence, two 3GPP operators may have roaming agreements for 3GPP access but not for non-3GPP access, or vice versa. Therefore, if a UE is registered to VPLMN-a over 3GPP access, this does not mean that the UE should select an ePDG in VPLMN-a too because there might be no roaming agreement between VPLMN-a and HPLMN for non-3GPP access. This created the need for two separate operator-provided PLMN lists in the UE:

1. The Operator Controlled PLMN Selector, stored in USIM and used for 3GPP access; and
2. The "ePDG selection information", which contains a prioritized list of PLMNs used for ePDG selection (i.e. for non-3GPP access).
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Figure 1

However, in the 5GS architecture all roaming interfaces are common between 3GPP and non-3GPP access. So, it is not expected to have different roaming agreements for 3GPP and non-3GPP access and, therefore, it appears sufficient to have only one list of preferred PLMNs in the UE, applicable to both accesses. The question then arises: Given that the UE is configured with an Operator Controlled PLMN Selector in USIM, do we really need the "N3IWF selection information"?

Recall that the "N3IWF selection information" contains a prioritized list of PLMNs used for N3IWF selection, and for each PLMN it may indicate which type of FQDN should be used for obtaining the IP address of N3IWF. For example, it may contain the following:

· Priority 1: PLMN-a, Tracking Area Identity FQDN
· Priority 2: PLMN-b, Operator Identifier FQDN

· Priority 3: …

· Priority N: "Any PLMN", Operator Identifier FQDN

We believe that the prioritized list of PLMNs in the "N3IWF selection information" is not needed. The UE should use the Operator Controlled PLMN Selector list in USIM for both 3GPP and non-3GPP access. 

Also, we do not need to specify a Tracking Area Identity FQDN or an Operator Identifier FQDN for each PLMN. Instead, the UE can behave as follows:

· When the UE wants to discover the IP address of N3IWF in a PLMN and the UE knows the tracking area it is located in, the UE performs a DNS SRV query that includes its current tracking area code. For example, the UE would send a DNS query for "_taclb2091-tachb10._n3iwf.5gc.mnc100.mcc311.pub.3gppnetwork.org" (taclb=tracking area code low byte, tachb=tracking area code high byte). 

· 
The DNS server of the PLMN provides either a TA-specific N3IWF or any other appropriate N3IWF, according to the policies configured in the DNS server. So, the PLMN decides itself if it would provide a TA-specific N3IWF or not.
· When the UE does not know the tracking area it is located in, the UE uses an Operator Identifier FQDN, e.g. "n3iwf.5gc.mnc100.mcc311.pub.3gppnetwork.org".

Conclusion 1: From the above discussion it is concluded that the "N3IWF selection information" is not needed. When selecting an N3IWF the UE shall use the same preferred-PLMN list as the one used for 3GPP access. To obtain the N3IWF address in a specific PLMN, the UE shall always send a DNS query including its current TA identity (if known) and the target PLMN will respond either with a TA-specific N3IWF or any other appropriate N3IWF.
2. New N3IWF Selection Procedure

This clause specifies an N3IWF selection procedure which does not use the "N3IWF selection information". 

· If the UE is located in its home country:

· Select an N3IWF in HPLMN. Find the IP address of N3IWF as follows:

· If TA identity is known, perform a DNS query including the TA identity. The HPLMN provides a TA-specific N3IWF or a general N3IWF, based on its policies.

· If TA identity is not known, perform a DNS query including the Operator Identifier FQDN.

· If no DNS response is received, use the N3IWF FQDN or IP address configured in the UE (if any).

· If the UE is located in a visited country:

· 
If the UE is registered to a VPLMN via 3GPP access, then select an N3IWF in this VPLMN. Perform a DNS query including the TA identity if known; otherwise use the Operator Identifier FQDN.
· 
If the UE is not registered to a VPLMN via 3GPP access, or the UE is registered to a VPLMN via 3GPP access but cannot find/connect to an N3IWF in this VPLMN, then send a DNS NAPTR query using Visited Country FQDN (as currently specified in TS 24.302) to determine if the visited country mandates the selection of N3IWF in this country.
· If the DNS response contains no records (visited country does not mandate the selection of N3IWF in this country), then select an N3IWF in HPLMN.
· If the DNS response contains one or more records (visited country mandates the selection of N3IWF in this country), then consider the VPLMNs included in the DNS response according to their priority in the Operator Controlled PLMN Selector list. Select an N3IWF in the highest priority VPLMN. If this is not possibly, select an N3IWF in the second highest priority VPLMN, and so on. Stop N3IWF selection if no N3IWF can be selected in any of the VPLMNs included in the DNS response.
3. Proposal
It is proposed to change the N3IWF selection procedure in TS 23.501 according to the discussion above. The following changes are proposed:

* * * Start of Changes * * * 

6.3.6
N3IWF selection function







The UE shall perform N3IWF selection by executing the steps below.
1)
The UE shall attempt to determine the country it is located in. This is determined by implementation-specific methods not defined in this specification. If the UE cannot determine the country it is located in, the UE shall stop the N3IWF selection.

2)
If the UE determines to be located in its home country, then:

a)
The UE shall select an N3IWF in the HPLMN. The UE shall obtain the IP address of N3IWF as follows:

-
If the UE knows the identity of the tracking area (TA) it is located in, the UE shall perform a DNS query including this TA identity. The DNS server in the HPLMN may use the TA identity to provide the IP address of a TA-specific N3IWF or the IP address of any other appropriate N3IWF.

-
If the UE does not know the identity of the tracking area (TA) it is located in, the UE shall perform a DNS query including an Operator Identifier FQDN (as specified in TS 23.003).

-
If no DNS response is received, the UE shall use the N3IWF FQDN or IP address that is configured in the UE, if any.
b)
If the UE cannot select an N3IWF in the HPLMN, then the UE shall stop the N3IWF selection.

3)
If the UE determines to be located in a country other than its home country (called the visited country), then:

a)
If the UE is registered to a VPLMN via 3GPP access, then the UE shall select an N3IWF in this VPLMN. To obtain the IP address of N3IWF, the UE shall perform a DNS query including the TA identity of its current location, if known. Otherwise, the UE shall perform a DNS query including an Operator Identifier FQDN.
b)
If the UE is not registered to a VPLMN via 3GPP access, or the UE is registered to a VPLMN via 3GPP access but cannot find/connect to an N3IWF in this VPLMN, then the UE shall send a DNS query using a Visited Country FQDN (as specified in TS 23.003) to determine if the visited country mandates the selection of N3IWF in this country.
-
If the DNS response contains no records (i.e. the visited country does not mandate the selection of N3IWF in this country), then the UE shall select an N3IWF in HPLMN, as specified in bullet 2 above.
-
If the DNS response contains one or more records (i.e. the visited country mandates the selection of N3IWF in this country), then the UE shall consider the VPLMNs included in the DNS response according to their priority in the Operator Controlled PLMN Selector list [ref?]. Specifically, the UE shall select an N3IWF in the highest priority VPLMN. If this is not possibly, the UE shall select an N3IWF in the second highest priority VPLMN, and so on. The UE shall stop the N3IWF selection if no N3IWF can be selected in any of the VPLMNs included in the DNS response.
* * * End of Changes * * * 
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