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Background

Stage 2 allow for home routing (e.g. see “Home-routed Roaming architecture for 5G Core Network with non-3GPP access - N3IWF in HPLMN and different PLMN in 3GPP access” in TS 23.501). 

TS 23.501 requires the HPLMN to include an "any PLMN" entry, if Non-3GPP access node selection information is provisioned:

3)
Non-3GPP access node selection information: It contains a prioritized list of PLMNs and for each PLMN it includes (i) a "Preference" parameter which indicates if ePDG or N3IWF is preferred in this PLMN and (ii) an FQDN parameter which indicates if the Tracking/Location Area Identity FQDN or the Operator Identifier FQDN (as specified in TS 23.402 [43], clause 4.5.4.4) should be used when discovering the address of an ePDG or N3IWF in this PLMN. The list of PLMNs shall include the HPLMN and shall include an "any PLMN" entry, which matches any PLMN the UE is connected to except the HPLMN.

N3AN node configuration information contains useful information. But the presence of "any PLMN" entry may not be useful in all scenarios.
For example, when a UE is roaming, and is configured with Non-3GPP access node selection information, the UE can only use home routing in few cases (see subclause 7.2.4.3, TS 24.502, note that the same considerations apply in subclause 7.2.4.4):

7.2.4.3
UE procedure when the UE only supports connectivity with N3IWF

...
The UE shall proceed as follows:

a)
if the UE is located in its home country:

1)
…

b)
if the UE is not located in its home country:

1)
if the N3AN node configuration information is provisioned and the UE is registered to a VPLMN via 3GPP access:

i)
…

2)
if one of the following is true:

-
the UE is not registered to a PLMN via 3GPP access and the UE uses WLAN; or

-
the N3AN node configuration information is not provisioned;


the UE shall perform a DNS query (see 3GPP TS 23.003 [8]) as specified in subclause 7.2.4.2.2 to determine if the visited country mandates the selection of N3IWF in this country and:
i)
if selection of N3IWF in visited country is mandatory:
A)
…; and

ii)
if the DNS response contains no records and thus selection of N3IWF in visited country is not mandatory:
A)
…; and
B)
if the N3AN node configuration information is not provisioned or the N3AN node configuration information is provisioned and the N3AN node selection information of the N3AN node configuration information contains no PLMNs in the visited country:

-
…, the UE shall use the IP address of the home N3IWF identifier configuration as the IP address of the N3IWF;

-
…, the UE shall use the FQDN of the home N3IWF identifier configuration as the N3IWF FQDN; and

-
…, the UE shall construct an N3IWF FQDN based on the Operator Identifier FQDN format using the PLMN ID of the HPLMN as described in 3GPP TS 23.003 [8];

From the above it follows that a UE with N3AN node configuration information and in a country where selection of N3AN node in visited country is not mandatory, can use home-routing when: 

-
it is not registered with a VPLMN (highlighted in yellow); or

-
it registered with VPLMN in the same country via 5G and the HPLMN cleared the N3AN node configuration information prior to the UE selecting N3AN node (subject to race conditions).
Problem

In a visited country where selection of N3AN node in the country is not mandatory, the UE should be able to select N3AN node in the HPLMN while it is registered or attached via 3GPP access. In addition, the UE should be able to have useful information with respect to the HPLMN in the N3AN node configuration information.

Solution 1
It should not be required to provision the N3AN node configuration information with "any PLMN" entry.

Solution 2

The "any PLMN" entry could be country specific.
Solution 3

The "any PLMN" entry can be ignored if the UE hasn’t registered with 5G in the visited country and selection of N3AN node in the visited country is not mandatory.

Evaluation
Solution 2 would be the least backwards compatible.
Solution 3 could work but would require the UE to keep state even when turned off and back on in the country.

Solution 1 aligns best with past practises in TS 24.302. Note that a roaming TS 24.302 UE could select the N3AN node (i.e. ePDG) in the HPLMN because the equivalent of "any PLMN" entry in TS 24.302 is optional.

Furthermore, even the coding of the Non-3GPP access node selection information in TS 24.526 allows the "any PLMN" entry to be optionally present.

Conclusion

Solution 1 is preferred. SA2 should be informed via LS in the event CT1 agrees a CR in accordance with solution 1. A draft LS has been submitted. A corresponding CR can be found in C1-203412 & C1-203414.
