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***** change *****
4.x
Forbidden PLMNs for non-3GPP access to 5GCN
A list of "forbidden PLMNs for non-3GPP access to 5GCN" contains a list of VPLMNs, 5GCN of which the UE is forbidden to access via non-3GPP access.
The HPLMN (if the equivalent HPLMN list is not present or is empty) or an equivalent HPLMN (if equivalent HPLMN list is present) shall not be stored on the list of "forbidden PLMNs for non-3GPP access".
3GPP TS 24.501 [4] specifies when a VPLMN is added to the list of "forbidden PLMNs for non-3GPP access to 5GCN".
The list of "forbidden PLMNs for non-3GPP access to 5GCN" is deleted when the MS is switched off or the UICC containing the USIM is removed.
A VPLMN is removed from the list of "forbidden PLMNs for non-3GPP access to 5GCN" if:

-
there is a successful registration as specified in 3GPP TS 24.501 [4] over a non-3GPP access after a manual selection of the VPLMN for non-3GPP access connected to 5GCN; or
-
the value of the PLMN-specific attempt counters for non-3GPP access for the PLMN has a value greater than zero and less than the UE implementation-specific maximum value as defined in subclause 5.3.20 in 3GPP TS 24.501 [4] and T3247 expires.
***** change *****
5.3A.4.1
General

The purpose of this procedure is to:

-
select a PLMN over WLAN; and

-
construct a NAI for use with authentication signalling with the selected PLMN in order for the UE to be authorised to use the WLAN.

Until the highest priority PLMN is found, the UE shall verify if a PLMN available over a WLAN of the selected WLAN(s) is the highest priority PLMN:

1)
using the PLMNs which are available for WLAN as described in subclause 5.3A.2, the UE uses the realms of the PLMN in the remaining steps of this subclause;

2)
if the UE is registered over 3GPP access, the realm of the RPLMN of the 3GPP access is included in the list of realms created in subclause 5.3A.2 and the realm of the RPLMN of the 3GPP access does not match a realm converted from any PLMN ID in the list of "forbidden PLMNs for non-3GPP access to 5GCN", the UE shall select the RPLMN of the 3GPP access;
3)
if the UE is registered over 3GPP access, the realm of the RPLMN of the 3GPP access is not included in the list of realms created in subclause 5.3A.2, the PLMN is in the "N3AN node selection information" (see 3GPP TS 24.526 [17]) and the PLMN is not in the list of "forbidden PLMNs for non-3GPP access to 5GCN" then the UE shall select the RPLMN of the 3GPP access and performs N3AN node selection with the RPLMN as defined in subclause 7.2;
4)
if the condition in steps 2) and 3) are not satisfied, the UE shall select a PLMN in the following order:

i)
if the UE used the procedures in IETF RFC 4284 [bb] (see subclause 5.3A.2) to obtain a list of realms, then the UE is only required to select the realm of the HPLMN (if available);

ii)
if the UE can determine the country it is located in (see subclause 7.2.3) and the UE determines it is located in the home country, the UE follows the procedures in subclause 5.3A.4.2;
iii)
if the UE can determine the country it is located in (see subclause 7.2.3) and the UE determines it is located in a visited country, the UE determines whether it is mandatory to select a PLMN in the visited country.

Editor's note:
the procedure for determining whether it is mandatory to select a PLMN in the visited country involves TS 23.003, DNS, cached DNS responses, and is FFS.

If the UE determines that it is not mandatory to select a PLMN in the visited country, the UE shall follow the procedures in subclause 5.3A.4.2;
Editor's note:
The UE behavior in case the UE determines that it is mandatory to select a PLMN in the visited country is FFS. TS 23.501 indicates that in this case, the UE consults only "Operator Controlled PLMN Selector list". However, it is FFS for the UE to treat PLMNs from "User Controlled PLMN Selector list" with lower priority. 
The UE shall construct a NAI for authentication with the highest priority PLMN as follows:

Editor's note:
the rules for creating the root or decorated NAI for 5GS are yet to be specified in TS 23.003.
1)
if the PLMN selected was selected from:

i)
a list of realms obtained using IETF RFC 4284 [bb]; or

ii)
a list of PLMNs obtained from the PLMN List IE (see annex H of 3GPP TS 24.302 [7]), and the PLMN was neither present in the PLMN List with S2a Connectivity IE nor in the PLMN List with trusted 5G Connectivity IE;


then the UE constructs a NAI as specified in subclause 5.3A.4.3 and in accordance to the rules of 3GPP TS 23.003 [8];
Editor's note:
It is FFS whether the UE uses rules in clause 19 (EPC) or clause 28 (5GS) of TS 23.003 to construct a NAI. 
2)
if the PLMN selected was selected from a list of PLMNs obtained from the PLMN List with trusted 5G Connectivity IE (see annex H of 3GPP TS 24.302 [7]) then the UE constructs a NAI as specified in sucblause 5.3A.4.3 and in accordance to the rules in clause 28 of 3GPP TS 23.003 [8];
3)
if the PLMN selected was selected from a list of PLMNs obtained from the PLMN List with S2a Connectivity IE (see annex H of 3GPP TS 24.302 [7]) then the UE constructs a NAI as specified in sucblause 5.3A.4.3 and in accordance to the rules in clause 19 of 3GPP TS 23.003 [8] and proceeds processing as defined in 3GPP TS 24.302 [7].
NOTE 1:
UE implementations can optimize the steps described above, e.g. by combining the ANQP procedures described in subclause 5.3A.2 with the ANQP procedures in subclause 5.3.2.3. 
NOTE 2:
Selecting a WLAN from multiple WLANs advertising support for the selected PLMN is UE implementation specific. 
***** change *****
7.2.1
General

The UE performs N3AN node selection procedure based on the N3AN node configuration information provisioned to the UE by the HPLMN, based on the UE's knowledge of the country the UE is located in and the PLMN the UE is registered to via 3GPP access and based on the list of "forbidden PLMNs for non-3GPP access to 5GCN".

***** change *****
7.2.4.3
UE procedure when the UE only supports connectivity with N3IWF

If the UE only supports connectivity with N3IWF and does not support connectivity with ePDG, the UE shall ignore the following ePDG related configuration parameters if available in the N3AN node configuration information when selecting an N3IWF:

-
the home ePDG identifier configuration; and

-
the preference parameter in each N3AN node selection information entry in the N3AN node selection information.
The UE shall proceed as follows:

a)
if the UE is located in its home country:
1)
if the N3AN node configuration information is provisioned:

i)
if the home N3IWF identifier configuration is provisioned in the N3AN node configuration information and contains an IP address, the UE shall use the IP address of the home N3IWF identifier configuration as the IP address of the N3IWF;

ii)
if the home N3IWF identifier configuration is provisioned in the N3AN node configuration information and does not contain an IP address, the UE shall use the FQDN of the home N3IWF identifier configuration as the N3IWF FQDN; and

iii)
if the home N3IWF identifier configuration is not provisioned in the N3AN node configuration information, the UE shall construct an N3IWF FQDN based on the FQDN format of the HPLMN's N3AN node selection information entry in the N3AN node selection information using the PLMN ID of the HPLMN stored on the USIM as specified in 3GPP TS 23.003 [8]; and
2)
if the N3AN node configuration information is not provisioned on the UE, the UE shall construct the N3IWF FQDN based on the Operator Identifier FQDN format using the PLMN ID of the HPLMN stored on the USIM;

and for the above cases constructing or using an N3IWF FQDN, the UE shall use the DNS server function to resolve the N3IWF FQDN to the IP address(es) of the N3IWF(s). The UE shall select as the IP address of the N3IWF a resolved IP address of an N3IWF with the same IP version as its local IP address; and
b)
if the UE is not located in its home country:
1)
if the N3AN node configuration information is provisioned, the UE is registered to a VPLMN via 3GPP access and the PLMN ID of VPLMN is not included in the list of "forbidden PLMNs for non-3GPP access to 5GCN":

i)
if an N3AN node selection information entry for the VPLMN is available in the N3AN node selection information of the N3AN node configuration information, the UE shall construct an N3IWF FQDN based on FQDN format of the VPLMN's N3AN node selection information entry in the N3AN node selection information using the PLMN ID of the VPLMN as specified in 3GPP TS 23.003 [8]; and
ii)
if an N3AN node selection information entry for the VPLMN is not available in the N3AN node selection information of the N3AN node configuration information, the UE shall construct an N3IWF FQDN based on the FQDN format of the 'Any_PLMN' N3AN node selection information entry in the N3AN node selection information using the PLMN ID of the VPLMN as specified in 3GPP TS 23.003 [8];

and for the above cases, the UE shall use the DNS server function to resolve the constructed N3IWF FQDN to the IP address(es) of the N3IWF(s). The UE shall select as the IP address of the N3IWF a resolved IP address of an N3IWF with the same IP version as its local IP address; and

2)
if one of the following is true:

-
the UE is not registered to a PLMN via 3GPP access and the UE uses WLAN;
-
the N3AN node configuration information is not provisioned; or
-
the N3AN node configuration information is provisioned, the UE is registered to a VPLMN via 3GPP access and the PLMN ID of VPLMN is included in the list of "forbidden PLMNs for non-3GPP access to 5GCN";

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)
if the UE is registered to a VPLMN via 3GPP access, the PLMN ID of VPLMN is included in one of the returned DNS records and is not included in the list of "forbidden PLMNs for non-3GPP access to 5GCN", the UE shall construct an N3IWF FQDN based on the Operator Identifier FQDN format using the PLMN ID of the VPLMN in 3GPP access as described in 3GPP TS 23.003 [8]; and

B)
if the UE is not registered to a PLMN via 3GPP access or the UE is registered to a VPLMN via 3GPP access and the PLMN ID of VPLMN is not included in any of the returned DNS records or is included in the list of "forbidden PLMNs for non-3GPP access to 5GCN":

-
if the N3AN node configuration information is provisioned, the UE shall select a PLMN included in the DNS response that has highest PLMN priority (see 3GPP TS 24.526 [17]) in the N3AN node selection information of the N3AN node configuration information excluding any PLMN in the list of "forbidden PLMNs for non-3GPP access to 5GCN" and the UE shall construct an N3IWF FQDN based on the FQDN format of the selected PLMN's N3AN node selection information entry in the N3AN node selection information using the PLMN ID of the selected PLMN as specified in 3GPP TS 23.003 [8]; and

-
if the N3AN node configuration information is not provisioned or the N3AN node selection information of the N3AN node configuration information excluding any PLMN in the list of "forbidden PLMNs for non-3GPP access to 5GCN" does not contain any of the PLMNs in the DNS response, selection of the PLMN is UE implementation specific. The UE shall construct an N3IWF FQDN based on the Operator Identifier FQDN format using the PLMN ID of the selected PLMN as described in 3GPP TS 23.003 [8];

and for the above cases, the UE shall use the DNS server function to resolve the constructed N3IWF FQDN to the IP address(es) of the N3IWF(s). The UE shall select as the IP address of the N3IWF a resolved IP address of an N3IWF with the same IP version as its local IP address;

ii)
if the DNS response contains no records and thus selection of N3IWF in visited country is not mandatory:
A)
if the N3AN node configuration information is provisioned and the N3AN node selection information of the N3AN node configuration information contains one or more PLMNs in the visited country which are not in the list of "forbidden PLMNs for non-3GPP access to 5GCN", the UE shall select a PLMN that has highest PLMN priority (see 3GPP TS 24.526 [17]) in the N3AN node selection information excluding any PLMN in the list of "forbidden PLMNs for non-3GPP access to 5GCN" and the UE shall construct an N3IWF FQDN based on the FQDN format of the selected PLMN's N3AN node selection information entry in the N3AN node selection information as specified in 3GPP TS 23.003 [8] using the PLMN ID of the selected PLMN; 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 excluding any PLMN in the list of "forbidden PLMNs for non-3GPP access to 5GCN" contains no PLMNs in the visited country:

-
if the home N3IWF identifier configuration is provisioned in the N3AN node configuration information (see 3GPP TS 24.526 [17]) and contains an IP address, the UE shall use the IP address of the home N3IWF identifier configuration as the IP address of the N3IWF;

-
if the home N3IWF identifier configuration is provisioned in the N3AN node configuration information (see 3GPP TS 24.526 [17]) and does not contain an IP address, the UE shall use the FQDN of the home N3IWF identifier configuration as the N3IWF FQDN; and

-
if the home N3IWF identifier configuration is not provisioned in the N3AN node configuration information, 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];

and for the above cases constructing or using an N3IWF FQDN, the UE shall use the DNS server function to resolve the N3IWF FQDN to the IP address(es) of the N3IWF(s). The UE shall select as the IP address of the N3IWF a resolved IP address of an N3IWF with the same IP version as its local IP address; and

iii)
if no DNS response is received, the UE shall terminate the N3AN node selection procedure.
Following bullet a) and b) above, once the UE selected the IP address of the N3IWF, the UE shall initiate the IKEv2 SA establishment procedure as specified in subclause 7.3.
If the IKEv2 SA establishment procedure towards an N3IWF in the HPLMN fails due to no response to an IKE_SA_INIT request message, and the selection of N3IWF in the HPLMN is performed using home N3IWF identifier configuration and there are more pre-configured N3IWFs in the HPLMN, the UE shall repeat the tunnel establishment attempt using the next FQDN or IP address(es) of the N3IWF in the HPLMN.

 If the IKEv2 SA establishment procedure towards to any of the received IP addresses of the selected N3IWF fails due to no response to an IKE_SA_INIT request message, then the UE shall repeat the N3IWF selection as described in this subclause, excluding the N3IWFs for which the UE did not receive a response to the IKE_SA_INIT request message.

NOTE:
The time the UE waits before reattempting access to another N3IWF or to an N3IWF that it previously did not receive a response to an IKE_SA_INIT request message, is implementation specific.

***** change *****
7.2.4.4.2
N3AN node selection for IMS service
If the N3AN node selection is required for an IMS service, the UE shall use the preference parameter in the N3AN node selection information entries of the N3AN node selection information to determine whether selection of N3IWF or ePDG is preferred in a given PLMN.

The UE shall proceed as follows:

a)
if the UE is located in its home country:
1)
if the N3AN node configuration information is provisioned:

i)
if the preference parameter in the HPLMN's N3AN node selection information entry of the N3AN node selection information indicates that N3IWF is preferred:

A)
if the home N3IWF identifier configuration is provisioned in the N3AN node configuration information and contains an IP address, the UE shall use the IP address of the home N3IWF identifier configuration as the IP address of the N3IWF;

B)
if the home N3IWF identifier configuration is provisioned in the N3AN node configuration information and does not contain an IP address, the UE shall use the FQDN of the home N3IWF identifier configuration as the N3IWF FQDN; and

C)
if the home N3IWF identifier configuration is not provisioned in the N3AN node configuration information, the UE shall construct an N3IWF FQDN based on the FQDN format of the HPLMN's N3AN node selection information entry in the N3AN node selection information using the PLMN ID of the HPLMN stored on the USIM as specified in 3GPP TS 23.003 [8]; and
ii)
if the preference parameter in the HPLMN's N3AN node selection information entry of the N3AN node selection information indicates that ePDG is preferred:

A)
if the home ePDG identifier configuration is provisioned in the N3AN node configuration information and contains an IP address, the UE shall use the IP address of the home ePDG identifier configuration as the IP address of the ePDG;

B)
if the home ePDG identifier configuration is provisioned in the N3AN node configuration information and does not contains an IP address, the UE shall use the FQDN of the home ePDG identifier configuration as the ePDG FQDN; and

C)
if the home ePDG identifier configuration is not provisioned in the N3AN node configuration information, the UE shall construct an ePDG FQDN based on the FQDN format of HPLMN's N3AN node selection information entry in the N3AN node selection information using the PLMN ID of the HPLMN stored on the USIM as specified in 3GPP TS 23.003 [8]; and
2)
if the N3AN node configuration information is not provisioned on the UE, the UE shall construct the N3IWF FQDN based on the Operator Identifier FQDN format using the PLMN ID of the HPLMN stored on the USIM;

and for the above cases constructing or using an N3IWF FQDN or ePDG FQDN, the UE shall use the DNS server function to resolve the N3IWF FQDN or ePDG FQDN to the IP address(es) of the N3IWF(s) or ePDG(s). The UE shall select as the IP address of the N3IWF or of the ePDG a resolved IP address of an N3IWF or an ePDG with the same IP version as its local IP address; and
b)
if the UE is not located in its home country:
1)
if the N3AN node configuration information is provisioned, the UE is registered to a VPLMN via 3GPP access and the PLMN ID of VPLMN is not included in the list of "forbidden PLMNs for non-3GPP access to 5GCN":

i)
if an N3AN node selection information entry for the VPLMN is available in the N3AN node selection information of the N3AN node configuration information:

A)
if the preference parameter in the VPLMN's N3AN node selection information entry of the N3AN node configuration information indicates that N3IWF is preferred, the UE shall construct an N3IWF FQDN based on the FQDN format of the VPLMN's N3AN node selection information entry in the N3AN node selection information using the PLMN ID of the VPLMN as specified in 3GPP TS 23.003 [8]; and

B)
if the preference parameter in the VPLMN's N3AN node selection information entry of the N3AN node configuration information indicates that ePDG is preferred, the UE shall construct an ePDG FQDN based on the FQDN format of the VPLMN's N3AN node selection information entry in the N3AN node selection information using the PLMN ID of the VPLMN as specified in 3GPP TS 23.003 [8]: and

ii)
if an N3AN node selection information entry for the VPLMN is not available in the N3AN node selection information of the N3AN node configuration information:

A)
if the preference parameter in the 'Any_PLMN' N3AN node selection information entry of the N3AN node configuration information indicates that N3IWF is preferred, the UE shall construct an N3IWF FQDN based on the FQDN format of the 'Any_PLMN' N3AN node selection information entry in the N3AN node selection information using the PLMN ID of the VPLMN as specified in 3GPP TS 23.003 [8]: and

B)
if the preference parameter in the 'Any_PLMN' N3AN node selection information entry of the N3AN node configuration information indicates that ePDG is preferred, the UE shall construct an ePDG FQDN based on the FQDN format of the 'Any_PLMN' N3AN node selection information entry in the N3AN node selection information using the PLMN ID of the VPLMN as specified in 3GPP TS 23.003 [8];

and for above case, the UE shall use the DNS server function to resolve the constructed N3IWF FQDN or ePDG FQDN to the IP address(es) of the N3IWF(s) or ePDG(s). The UE shall select as the IP address of the N3IWF or the ePDG a resolved IP address of an N3IWF or ePDG with the same IP version as its local IP address; and

2)
if one of the following is true:

-
the UE is not registered to a PLMN via 3GPP access and the UE uses WLAN;
-
the N3AN node configuration information is not provisioned; or
-
the N3AN node configuration information is provisioned, the UE is registered to a VPLMN via 3GPP access and the PLMN ID of VPLMN is included in the list of "forbidden PLMNs for non-3GPP access to 5GCN";

the UE shall perform a DNS query (see 3GPP TS 23.003 [8]) as specified in subclause 7.2.4.2 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)
if the UE is registered to a VPLMN via 3GPP access, the PLMN ID of VPLMN is included in one of the returned DNS records and is not included in the list of "forbidden PLMNs for non-3GPP access to 5GCN", the UE shall construct an N3IWF FQDN based on the Operator Identifier FQDN format using the PLMN ID of the VPLMN as described in 3GPP TS 23.003 [8]; and

B)
if the UE is not registered to a PLMN via 3GPP access, or the UE is registered to a VPLMN via 3GPP access and the PLMN ID of VPLMN is not included in any of the returned DNS records or is included in the list of "forbidden PLMNs for non-3GPP access to 5GCN":

-
if the N3AN node configuration information is provisioned, the UE shall select an a PLMN included in the DNS response that has highest PLMN priority (see 3GPP TS 24.526 [17]) in the N3AN node selection information of the N3AN node configuration information excluding any PLMN in the list of "forbidden PLMNs for non-3GPP access to 5GCN" and the UE shall construct an N3IWF FQDN based on the FQDN format of the selected PLMN's N3AN node selection information entry in the N3AN node selection information using the PLMN ID of the selected PLMN as specified in 3GPP TS 23.003 [8]; and

-
if the N3AN node configuration information is not provisioned or the N3AN node selection information of the N3AN node configuration information excluding any PLMN in the list of "forbidden PLMNs for non-3GPP access to 5GCN" does not contain any of the PLMNs in the DNS response, selection of the PLMN is UE implementation specific. The UE shall construct an N3IWF FQDN based on the Operator Identifier FQDN format using the PLMN ID of the selected PLMN as described in 3GPP TS 23.003 [8];

and for the above cases, the UE shall use the DNS server function to resolve the constructed N3IWF FQDN to the IP address(es) of the N3IWF(s). The UE shall select as the IP address of the N3IWF a resolved IP address of an N3IWF with the same IP version as its local IP address;

ii)
if the DNS response contains no records and thus selection of N3IWF in visited country is not mandatory:
A)
if the N3AN node configuration information is provisioned and the N3AN node selection information of the N3AN node configuration information contains one or more PLMNs in the visited country which are not included in the list of "forbidden PLMNs for non-3GPP access to 5GCN", the UE shall select a PLMN that has highest PLMN priority (see 3GPP TS 24.526 [17]) in the N3AN node selection information excluding any PLMN in the list of "forbidden PLMNs for non-3GPP access to 5GCN" and the UE shall construct an N3IWF FQDN based on the FQDN format of the selected PLMN's N3AN node selection information entry in the N3AN node selection information using the PLMN ID of the selected PLMN as specified in 3GPP TS 23.003 [8]; 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 excluding any PLMN in the list of "forbidden PLMNs for non-3GPP access to 5GCN" contains no PLMN in the visited country:

-
if the home N3IWF identifier configuration is provisioned in the N3AN node configuration information (see 3GPP TS 24.526 [17]) and contains an IP address, the UE shall use the IP address of the home N3IWF identifier configuration as the IP address of the N3IWF;

-
if the home N3IWF identifier configuration is provisioned in the N3AN node configuration information (see 3GPP TS 24.526 [17]) and does not contains an IP address, the UE shall use the FQDN of the home N3IWF identifier configuration as N3IWF FQDN; and

-
if the home N3IWF identifier configuration is not provisioned in the N3AN node configuration information, 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];

and for the above cases constructing or using an N3IWF FQDN, the UE shall use the DNS server function to resolve the N3IWF FQDN to the IP address(es) of the N3IWF(s). The UE shall select as the IP address of the N3IWF a resolved IP address of an N3IWF with the same IP version as its local IP address; and

iii)
if no DNS response is received, the UE shall terminate the N3AN node selection procedure.
Following bullet a) and b) above, once the UE selected the IP address of the N3IWF or the ePDG,

a)
if the IP address of N3IWF is selected, the UE shall:

i)
initiate the IKEv2 SA establishment procedure as specified in subclause 7.3;

ii)
if the IKEv2 SA establishment procedure towards an N3IWF in the HPLMN fails due to no response to an IKE_SA_INIT request message or the UE is informed during registration over non-3GPP access that the IMS voice over PS session is not supported over non-3GPP access, and the selection of N3IWF in the HPLMN is performed using home N3IWF identifier configuration and there are more pre-configured N3IWFs in the HPLMN, repeat the tunnel establishment attempt using the next FQDN or IP address(es) of the N3IWF in the HPLMN; 

iii)
if the IKEv2 SA establishment procedure towards any of the received IP addresses of the selected N3IWF fails due to no response to an IKE_SA_INIT request message or the UE is informed during registration over non-3GPP access that the IMS voice over PS session is not supported over non-3GPP access, attempt to select an ePDG in the same PLMN as specified in 3GPP TS 24.302 [7] instead; and

iv)
if the UE fails to connect to either N3IWF or ePDG in the same PLMN, repeat the N3AN node selection as described in this subclause, excluding the N3IWFs for which the UE did not receive a response to the IKE_SA_INIT request message;
NOTE 2:
The time the UE waits before reattempting access to another N3IWF or to an N3IWF that it previously did not receive a response to an IKE_SA_INIT request message, is implementation specific.

b)
if the IP address of ePDG is selected, the UE shall:
i)
initiate tunnel establishment as specified in 3GPP TS 24.302 [7];
ii)
if tunnel establishment as specified in 3GPP TS 24.302 [7] towards an ePDG in the HPLMN fails due to no response to an IKE_SA_INIT request message, and the selection of ePDG in the HPLMN is performed using home ePDG identifier configuration and there are more pre-configured ePDG in the HPLMN, repeat the tunnel establishment attempt using the next FQDN or IP address(es) of the ePDG in the HPLMN;

iii)
if tunnel establishment as specified in 3GPP TS 24.302 [7] towards any of the received IP addresses of the selected ePDG fails due to no response to an IKE_SA_INIT request message, attempt to select an N3IWF in the same PLMN instead; and

iv)
if the UE fails to connect to either ePDG or N3IWF in the same PLMN, repeat the N3AN node selection as described in this subclause, excluding the ePDGs for which the UE did not receive a response to the IKE_SA_INIT request message.

NOTE 3:
The time the UE waits before reattempting access to another ePDG or to an ePDG that it previously did not receive a response to an IKE_SA_INIT request message, is implementation specific.

***** change *****
7.2.4.4.3
N3AN node selection for Non-IMS service
If the N3AN node selection is required for an non-IMS service, the UE shall ignore the preference parameter in the N3AN node selection information entries of the N3AN node selection information.

The UE shall proceed as follows:

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

1)
if the N3AN node configuration information is provisioned:

i)
if the home N3IWF identifier configuration is provisioned in the N3AN node configuration information and contains an IP address, the UE shall use the IP address of the home N3IWF identifier configuration as the IP address of the N3IWF;

ii)
if the home N3IWF identifier configuration is provisioned in the N3AN node configuration information and does not contain an IP address, the UE shall use the FQDN of the home N3IWF identifier configuration as the N3IWF FQDN; and

iii)
if the home N3IWF identifier configuration is not provisioned in the N3AN node configuration information, the UE shall construct an N3IWF FQDN based on the FQDN format of the HPLMN's N3AN node selection information entry in the N3AN node selection information using the PLMN ID of the HPLMN stored on the USIM as specified in 3GPP TS 23.003 [8]; and
2)
if the N3AN node configuration information is not provisioned, the UE shall construct the N3IWF FQDN based on the Operator Identifier FQDN format using the PLMN ID of the HPLMN stored on the USIM;


and for the above cases constructing or using an N3IWF FQDN, the UE shall use the DNS server function to resolve the N3IWF FQDN to the IP address(es) of the N3IWF(s) or ePDG(s). The UE shall select as the IP address of the N3IWF a resolved IP address of an N3IWF with the same IP version as its local IP address; and

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

1)
if the N3AN node configuration information is provisioned, the UE is registered to a VPLMN via 3GPP access and the PLMN ID of VPLMN is not included in the list of "forbidden PLMNs for non-3GPP access to 5GCN":

i)
if an N3AN node selection information entry for the VPLMN is available in the N3AN node selection information of the N3AN node configuration information, the UE shall construct an N3IWF FQDN based on the FQDN format of the VPLMN's N3AN node selection information entry in the N3AN node selection information using the PLMN ID of the VPLMN as specified in 3GPP TS 23.003 [8]; and

ii)
if an N3AN node selection information entry for the VPLMN is not available in the N3AN node selection information of the N3AN node configuration information, the UE shall construct an N3IWF FQDN based on the FQDN format of the 'Any_PLMN' N3AN node selection information entry in the N3AN node selection information using the PLMN ID of the VPLMN as specified in 3GPP TS 23.003 [8]: and


and for above case, the UE shall use the DNS server function to resolve the constructed N3IWF FQDN to the IP address(es) of the N3IWF(s). The UE shall select as the IP address of the N3IWF a resolved IP address of an N3IWF with the same IP version as its local IP address; and

2)
if one of the following is true:

-
the UE is not registered to a PLMN via 3GPP access and the UE uses WLAN;
-
the N3AN node configuration information is not provisioned; or
-
the N3AN node configuration information is provisioned, the UE is registered to a VPLMN via 3GPP access and the PLMN ID of VPLMN is included in the list of "forbidden PLMNs for non-3GPP access to 5GCN";

the UE shall perform a DNS query (see 3GPP TS 23.003 [8]) as specified in subclause 7.2.4.2 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)
if the UE is registered to a VPLMN via 3GPP access, the PLMN ID of VPLMN is included in one of the returned DNS records and is not included in the list of "forbidden PLMNs for non-3GPP access to 5GCN", the UE shall construct an N3IWF FQDN based on the Operator Identifier FQDN format using the PLMN ID of the VPLMN as described in 3GPP TS 23.003 [8]; and

B)
if the UE is not registered to a PLMN via 3GPP access or the UE is registered to a VPLMN via 3GPP access and the PLMN ID of VPLMN is not included in any of the returned DNS records or is included in the list of "forbidden PLMNs for non-3GPP access to 5GCN":

-
if the N3AN node configuration information is provisioned, the UE shall select an a PLMN included in the DNS response that has highest PLMN priority (see 3GPP TS 24.526 [17]) in the N3AN node selection information of the N3AN node configuration information excluding any PLMN in the list of "forbidden PLMNs for non-3GPP access to 5GCN" and the UE shall construct an N3IWF FQDN based on the FQDN format of the selected PLMN's N3AN node selection information entry in the N3AN node selection information using the PLMN ID of the selected PLMN as specified in 3GPP TS 23.003 [8]; and

-
if the N3AN node configuration information is not provisioned or the N3AN node selection information of the N3AN node configuration information excluding any PLMN in the list of "forbidden PLMNs for non-3GPP access to 5GCN" does not contain any of the PLMNs in the DNS response, selection of the PLMN is UE implementation specific. The UE shall construct an N3IWF FQDN based on the Operator Identifier FQDN format using the PLMN ID of the selected PLMN as described in 3GPP TS 23.003 [8];

and for the above cases, the UE shall use the DNS server function to resolve the constructed N3IWF FQDN to the IP address(es) of the N3IWF(s). The UE shall select as the IP address of the N3IWF a resolved IP address of an N3IWF with the same IP version as its local IP address;

ii)
if the DNS response contains no records and thus selection of N3IWF in visited country is not mandatory:
A)
if the N3AN node configuration information is provisioned and the N3AN node selection information of the N3AN node configuration information contains one or more PLMNs in the visited country which are not in the list of "forbidden PLMNs for non-3GPP access to 5GCN", the UE shall select a PLMN that has highest PLMN priority (see 3GPP TS 24.526 [17]) in the N3AN node selection information excluding any PLMN in the list of "forbidden PLMNs for non-3GPP access to 5GCN" and the UE shall construct an N3IWF FQDN based on the FQDN format of the selected PLMN's N3AN node selection information entry in the N3AN node selection information using the PLMN ID of the selected PLMN as specified in 3GPP TS 23.003 [8]; 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 excluding any PLMN in the list of "forbidden PLMNs for non-3GPP access to 5GCN" contains no PLMN in the visited country:

-
if the home N3IWF identifier configuration is provisioned in the N3AN node configuration information (see 3GPP TS 24.526 [17]) and contains an IP address, the UE shall use the IP address of the home N3IWF identifier configuration as the IP address of the N3IWF;

-
if the home N3IWF identifier configuration is provisioned in the N3AN node configuration information (see 3GPP TS 24.526 [17]) and does not contains an IP address, the UE shall use the FQDN of the home N3IWF identifier configuration as N3IWF FQDN; and

-
if the home N3IWF identifier configuration is not provisioned in the N3AN node configuration information, 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];


and for the above cases constructing or using an N3IWF FQDN, the UE shall use the DNS server function to resolve the N3IWF FQDN to the IP address(es) of the N3IWF(s). The UE shall select as the IP address of the N3IWF a resolved IP address of an N3IWF with the same IP version as its local IP address; and

iii)
if no DNS response is received, the UE shall terminate the N3AN node selection procedure.
Following bullet a) and b) above, once the UE selected the IP address of the N3IWF,

a)
if the IP address of N3IWF is selected, the UE shall:

1)
initiate the IKEv2 SA establishment procedure as specified in subclause 7.3;

2)
if the IKEv2 SA establishment procedure towards an N3IWF in the HPLMN fails due to no response to an IKE_SA_INIT request message, and the selection of N3IWF in the HPLMN is performed using home N3IWF identifier configuration and there are more pre-configured N3IWFs in the HPLMN, repeat the tunnel establishment attempt using the next FQDN or IP address(es) of the N3IWF in the HPLMN; 

3)
if the IKEv2 SA establishment procedure towards any of the IP addresses of the N3IWF of the selected PLMN fails due to no response to an IKE_SA_INIT request message, repeat the N3AN node selection as described in this subclause with N3IWF of another PLMN; and
4)
if the IKEv2 SA establishment procedure towards any of the received IP addresses of the N3IWF of any fails due to no response to an IKE_SA_INIT request message, attempt to select an ePDG as specified in 3GPP TS 24.302 [7] and use tunnel establishment as specified in 3GPP TS 24.302 [7].

NOTE 2:
The time the UE waits before reattempting access to another N3IWF or to an N3IWF that it previously did not receive a response to an IKE_SA_INIT request message, is implementation specific.

