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####### Start of Changes #######
4.5.4
ePDG Selection

4.5.4.1 General

The UE performs ePDG selection based on a set of information configured by the HPLMN in the UE, and based on the UE’s knowledge of the PLMN it is attached to. 
A UE connected to one or multiple PDN GWs uses a single ePDG. In case of handover between ePDGs, the UE may be temporarily connected to two ePDGs.

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). The Tracking/Location Area Identity FQDN is used to support location-specific ePDG selection within a PLMN.
-
Roaming FQDN: The UE constructs the FQDN by including a roaming indication and Operator Identifier FQDN.
The ePDG FQDN formats are specified in 3GPP TS 23.003 [16]. 

The UE selects one of the above FQDN formats as follows:

a)
If the UE attempts to select an ePDG in the registered PLMN and the UE is configured to use for this PLMN the Tracking/Location Area Identity FQDN as defined in point 2) of sub-clause 4.5.4.3; and

b)
the UE knows the TAI/LAI of the area the UE it is located in (e.g. the TAI/LAI from the most recent Attach or TAU/LAU),

then the UE constructs a Tracking/Location Area Identity FQDN. Otherwise
-
If the UE is attached via 3GPP access to a vPLMN, then the UE constructs a Roaming ePDG FQDN. Otherwise,
-
The UE constructs the Operator Identifier FQDN. 

Also, the UE constructs the Operator Identifier FQDN as a fallback in the case of failure of DNS resolution of a Tracking/Location Area Identity based FQDN.
When the UE attempts to construct an FQDN for selecting an ePDG when the UE is not attached via 3GPP access to any PLMN or when the current RPLMN has not deployed an ePDG, then the UE shall construct the following FQDN format:

-
Country Identifier FQDN: The UE constructs the FQDN by using the country MCC.
4.5.4.3 UE Configuration By HPLMN

The UE may be configured (e.g. via H-ANDSF, USIM, etc.) by the HPLMN with the following configuration, whose usage is defined in clause 4.5.4.4:

1)
ePDG identifier configuration: It contains the FQDN or IP address of an ePDG in the HPLMN.
NOTE 1:
The FQDN in the ePDG identifier configuration may have a different format than the one described in clause 4.5.4.2.
2)
ePDG selection information: It contains a list of PLMNs which may include the HPLMN and for each PLMN it indicates whether the selection of an ePDG in this PLMN is preferred or mandatory. It also indicates if selection of an ePDG in this PLMN should be based on Tracking/Location Area Identity FQDN or on Operator Identifier FQDN, as specified in clause 4.5.4.4.
The ePDG selection information may include an "any PLMN" entry, which matches any PLMN the UE is attached to except the HPLMN. If the ePDG selection information contains both the "any PLMN" and the PLMN the UE is attached to, the UE shall give precedence to the latter.  
4.5.4.4 UE ePDG Selection Procedure 

When constructing an FQDN, the UE shall contruct the FQDN as described in clause 4.5.4.2.

The UE shall perform ePDG selection by executing the steps below:

1)
If the UE is attached via 3GPP access to a PLMN-x, then:

a)
If the UE is configured with the ePDG selection information defined in point 2) in clause 4.5.4.3 and there is an entry matching the PLMN-x in the ePDG selection information, then the UE shall attempt to select an ePDG in this PLMN-x. The UE shall construct an ePDG FQDN for this PLMN-x as described in clause 4.5.4.2, and shall use the DNS server function to obtain the IP address(es) of the ePDG(s).

b)
If the UE is configured with the ePDG selection information but there is no entry matching PLMN-x in the ePDG selection information or if the UE is not configured with the ePDG selection information then
i) 
The UE shall construct the Roaming ePDG FQDN with PLMN-x and shall use the DNS server function to obtain the IP address(es) of the ePDG(s). If the UE receives failure response from the DNS server, then the UE constructs the Country ePDG FQDN with MCC of PLMN-x and shall use the DNS server function to obtain the IP address(es) of the ePDG(s). If the UE receives failure response from the DNS server, then the UE shall continue the ePDG selection procedure using the following steps.
ii)
If the UE is configured with the ePDG identifier defined in point 1) in clause 4.5.4.3, the UE shall attempt to select in ePDG in the HPLMN. 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. 

iii) 
If the UE is not configured with the ePDG identifier, the UE shall construct an Operator Identifier FQDN for HPLMN and use the DNS server function to obtain the IP address(es) of the ePDG(s) in the HPLMN.

2)
If the UE is not attached via 3GPP access to any PLMN, then:

a)
If the UE can determine the country it is located in and the UE is configured with ePDG selection information that includes one or more PLMNs in this country, then the UE should select an ePDG in a PLMN in this country by constructing a corresponding Operator Identifier FQDN and using the DNS server function to obtain the IP address(es) of the ePDG(s) in the PLMN. If the ePDG selection information does not include any PLMN in this country or if the UE is not configured with the ePDG selection information, then the UE constructs the Country ePDG FQDN with MCC of this country and shall use the DNS server function to obtain the IP address(es) of the ePDG(s).
NOTE 1:
It is out of scope of the present specification to define how the UE can identify the country it is located in when it’s not attached to any PLMN.

NOTE 2:
The detailed ePDG selection mechanism when the ePDG selection information includes more than one PLMN in the country where the UE is located is defined in stage 3 specifications.
3)
In all other cases, the UE shall select the ePDG in the HPLMN as described in points 1)b)i)  and 1)b)ii) above.
NOTE 3:
According to the steps above, the home operator can configure the UE to always select an ePDG in the HPLMN, for example, by:

-
providing neither the ePDG identifier configuration nor the ePDG selection information, in which case the UE always selects an ePDG in HPLMN by using the Operator Identifier FQDN, according to step 1)b)ii) above; or

-
providing ePDG identifier configuration only, in which case the UE always selects an ePDG in HPLMN based on the FQDN or IP address in the ePDG identifier configuration, according to step 1)b)i) above.

NOTE 4:
According to the steps above, the home operator can configure the UE to attempt first to select an ePDG in the VPLMN, for example, by providing the ePDG selection information containing the "any PLMN" entry and the indication of "preferred". 

When the UE fails to select or connect to an ePDG in a VPLMN/visited country, then:
-
If the ePDG selection information for this VPLMN contains the "mandatory" indication or if the UE does not receive failure response from the DNS server when it queries Roaming FQDN or Country FQDN, the UE shall stop the ePDG selection.
-
If the ePDG selection information for this VPLMN contains the "preferred" indication based on point 2) in clause 4.5.4.3, the UE shall select the ePDG in the HPLMN as described in points 1)b)i) and 1)b)ii) above.

When the UE fails to select an ePDG in the HPLMN, then:

-
The UE shall stop the ePDG selection.

NOTE 5:
If the HPLMN entry in the ePDG selection information contains "preferred" / "mandatory" indications, these indications are not used during the selection of an ePDG in the HPLMN.
If selected ePDG is not reachable from an untrusted non-3GPP access, the UE shall attempt to reach the next discovered ePDG, if available.
####### End of Changes #######
