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Abstract of the contribution: This contribution discusses an overlook in existing specification when the  UE performs the stand-alone N3IWF selection, leading the UE to never be able to  use the N3IWF identifier configuration if configured.
1. Discussion
23.501 states in support of ePDG and/or N3IWF selection the following:
----------------------------

6.3.6.1
General

...

In both cases above the UE can be configured by the HPLMN with the same information that includes:

...

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.

The ePDG identifier configuration and the N3IWF identifier configuration are optional parameters, while the Non-3GPP access node selection information is required and shall include at least the HPLMN and the "any PLMN" entry.

----------------------------

Observation-1:
Non-3GPP access node selection information is mandatory and always contains an entry for HPLMN.

23.501 also states:

----------------------------

6.3.6.2
Stand-alone N3IWF selection

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

...
-
The ePDG identifier configuration and the ePDG selection information are substituted by the N3IWF identifier configuration and the Non-3GPP access node selection information respectively. The UE shall give preference to the N3IWF in all PLMNs in the Non-3GPP access node selection information independent of the "Preference" parameter.

Network slice information cannot be used for N3IWF selection in this Release of the specification.

----------------------------
Observation-2:
when the UE performs the stand-alone N3IWF selection, the UE performs selection in 23.402 clause 4.5.4, where non-3GPP access node selection information is used in place of ePDG selection information.

23.402 states:

----------------------------

4.5.4.4
UE ePDG Selection Procedure

The UE shall perform ePDG selection by executing the steps below. Unless otherwise specified, when the UE attempts to select an ePDG, the UE shall construct an FQDN for this ePDG as specified in clause 4.5.4.2 and shall use the DNS server function to obtain the IP address(es) of this ePDG.:

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

a)
The UE shall select an ePDG in the HPLMN. If the ePDG selection information contains the HPLMN, the UE shall construct an FQDN as specified in clause 4.5.4.2. If the ePDG selection information does not contain the HPLMN and the UE is configured with the ePDG identifier defined in bullet 1) of clause 4.5.4.3, then the UE shall either use the configured FQDN and use the DNS server function to obtain the IP address(es) of the ePDG(s) in the HPLMN, or the UE shall use the configured IP address. Otherwise, the UE shall construct an Operator Identifier FQDN and shall use the DNS server function to obtain the IP address(es) of the ePDG(s) in the HPLMN.

...
----------------------------

and

----------------------------

4.5.4.2
ePDG FQDNs Construction

When the UE attempts to construct an FQDN for selecting an ePDG in a certain PLMN-x (either a VPLMN or the HPLMN), then the UE shall construct one of the following FQDN formats:

-
Operator Identifier FQDN: The UE constructs the FQDN by using the PLMN-x ID as the Operator Identifier.

-
Tracking/Location Area Identity FQDN: The UE constructs the FQDN by using the identity of the Tracking Area/Location Area it is located in (i.e. based on PLMN-x ID and TAC/LAC). For a 5GC capable UE, this includes the Tracking Area of the NG-RAN when the UE is registered with the 5GC. The Tracking/Location Area Identity FQDN is used to support location-specific ePDG selection within a PLMN.
...

----------------------------

Observation-3:
In 23.402 clause 4.5.4, if the UE is located in the home country, or roaming and cant select an ePDG in the visited domain, and is configured with ePDG selection information containing the HPLMN:


-
the UE has to select the ePDG using an Operator Identifier FQDN or Tracking/Location Area Identity FQDN.


-
the UE does NOT select the ePDG using ePDG identifier configuration.
Given that:
-
the 3GPP access node selection information always contains an entry for HPLMN (see observation 1);
-
the UE performs stand-alone N3IWF selection according to 23.402 clause 4.5.4 where non-3GPP access node selection information is used in place of ePDG selection information (see observation 2); and

-
if the UE is located in the home country, or roaming and cant select an ePDG in the visited domain, and ePDG selection information contains HPLMN entry, 23.402 clause 4.5.4 requires the UE to use Operator Identifier FQDN, or Tracking/Location Area Identity FQDN (see observation 3)

the UE located in the home country or roaming and cant select an N3IWF in the visited domain, the UE will NEVER select N3IWF using the N3IWF identifier configuration. As result, the HPLMN is unable to use N3IWF with FQDN of e.g. "n3iwf.operator.com".

Conclusion:
when the UE located in the home country, or roaming and cant select an N3IWF in the visited domain, the UE performs stand-alone N3IWF selection, given that:


-
the 3GPP access node selection information always contains an entry for HPLMN;


-
the UE performs stand-alone N3IWF selection according to 23.402 clause 4.5.4 where non-3GPP access node selection information is used in place of ePDG selection information; and


-
if the UE is located in the home country and ePDG selection information contains HPLMN entry, 23.402 clause 4.5.4 requires the UE to use Operator Identifier FQDN, or Tracking/Location Area Identity FQDN;


the UE WILL NEVER  select N3IWF using N3IWF identifier configuration. .
3. Conclusions

Observation-1:
3GPP access node selection information always contains an entry for HPLMN.

Observation-2:
when the UE performs the stand-alone N3IWF selection, the UE performs selection in 23.402 clause 4.5.4, where non-3GPP access node selection information is used in place of ePDG selection information.

Observation-3:
In 23.402 clause 4.5.4, if the UE is located in the home country, or roaming and cant select an ePDG in the visited domain, and is configured with ePDG selection information containing the HPLMN:


-
the UE has to selects the ePDG using an Operator Identifier FQDN or Tracking/Location Area Identity FQDN.


-
the UE does NOT select the ePDG using ePDG identifier configuration.

Conclusion:
when the UE located in the home country or roaming and cant select an N3IWF in the visited domain, the UE performs stand-alone N3IWF selection, given that:


-
the 3GPP access node selection information always contains an entry for HPLMN;


-
the UE performs stand-alone N3IWF selection according to 23.402 clause 4.5.4 where non-3GPP access node selection information is used in place of ePDG selection information; and


-
if the UE is located in the home country or roaming and cant select an ePDG in the visited domain and ePDG selection information contains HPLMN entry, 23.402 clause 4.5.4 requires the UE to use Operator Identifier FQDN, or Tracking/Location Area Identity FQDN;


the UE WILL NEVER select N3IWF using N3IWF identifier configuration. 

3. Proposal

It is proposed to extend the following text of 23.501 as follows, to explicitly allow the UE located in the home country to use the N3IWF identifier configuration when performing the stand-alone N3IWF selection:
----------------

If the N3IWF identifier configuration is configured in the UE, then, when the UE decides to select an N3IWF in the HPLMN (according to the procedure in clause 6.3.6.3 and the procedure in clause 6.3.6.2, the UE shall use the N3IWF identifier configuration to find the IP address of the N3IWF in the HPLMN and shall ignore the FQDN parameter of the HPLMN in the Non-3GPP access node selection information.

----------------

See also CR S2-180139
