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1. Introduction
In SA2#124, SA2 agreed that operators may have various strategies for the 4G to 5G transition for non-3GPP access. The deployments where both ePDG and N3IWF supported are feasible. The access node selection procedure needs to provide flexibility needed for selecting a most appropriate access both in HPLMN and in roaming. As a result, support for combined N3IWF/ePDG Selection is agreed (S2-179602). Then in SA#126, further corrections to combined N3IWF/ePDG Selection were agreed. Related node configuration information needs to be updated to cover combined N3IWF node. In addition, non-3GPP node selection involving combined N3IWF/ePDG node needs to be defined.
2. Reason for Change

Update N3AN node configuration information to cover combined N3IWF node. 

Define non-3GPP access node selection for the UE that supporting both N3IWF and ePDG node.

3. Proposal

It is proposed to agree the following changes to 3GPP TS 24.502.
* * * First Change * * * *

3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].

NWu: In this specification, NWu is the reference point between the UE and the N3IWF for establishing secure tunnel(s) between the UE and the N3IWF so that control-plane and user-plane exchanged between the UE and the 5G core network is transferred securely over untrusted non-3GPP access.
For the purposes of the present document, the following terms and definitions given in 3GPP TS 23.501 [2] apply:

5G Access Network 

5G Core Network 

5G QoS flow

5G QoS identifier

5G System

PDU Session

For the purposes of the present document, the following terms and definitions given in 3GPP TS 23.003 [8] apply:

NAI

For the purposes of the present document, the following terms and definitions given in 3GPP TS 33.501 [5] apply:

SUPI
3.2
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

5GCN
5G Core Network

5GS
5G System
5G-AN
5G Access Network

5QI
5G QoS Identifier

AMF
Access and Mobility Management Function

ANDSP
Access Network Discovery and Selection Policy

AUSF
Authentication Server Function

CP
Control Plane

DL
Downlink

DNS
Domain Name System

DSCP
Differentiated Services Code Point

ePDG
Evolved Packet Data Gateway

ESP
Encapsulating Security Payload

FQDN
Fully Qualified Domain Name

N3IWF
Non-3GPP InterWorking Function

NAI
Network Access Identifier

QFI
QoS Flow Identifier

SA
Security Association 

SPI
Security Parameters Index

SUPI
Subscription Permanent Identifier

UL
Uplink

UP
User Plane

UPF
User Plane Function

WLANSP
WLAN Selection Policy

* * * Next Change * * * *

7.2.2
N3AN node configuration information

The N3AN node configuration information is provided to the UE either by PCF or via implementation specific means. Implementation specific means apply only if the configurations from PCF are not present. 

The N3AN node configuration information shall consist of the following:

-
N3IWF node selection information; 

-
optionally, home N3IWF identifier; and
-
optionally, home ePDG identifier.
The N3AN node configuration information is provisioned in "N3AN node" as specified in 3GPP TS 24.xxx [x].
The UE shall support the implementation of standard DNS mechanisms in order to retrieve the IP address(es) of the N3IWF or ePDG. The input to the DNS query is an N3IWF FQDN or ePDG FQDN as specified in 3GPP TS 23.003 [8].
* * * Next Change * * * *

7.2.4.3
UE procedure when the UE supports connectivity with N3IWF and ePDG

If the UE can support connectivity with N3IWF and with ePDG, the UE shall:

-
if the node selection is required for an IMS service, use the N3AN ePDG preferred parameter in the N3AN node selection information to determine whether selection of N3IWF or ePDG is preferred in a given PLMN; and

-
if the node selection is required for a non-IMS service, or if the node selection is required for an IMS service and the N3AN ePDG preferred parameter is not configured for a given PLMN, the UE shall consider that N3IWF node is preferred this PLMN.

Editor's note:
The procedure needs to be updated to take into account the fact that the N3AN ePDG preferred parameter is mandatory.
NOTE 1:
How the UE determines node selection is required for an IMS service or for a non-IMS service is implementation-specific.

 The UE shall proceed as follows:

1)
if the UE is located in its home country and

a)
if the N3AN node selection information is provisioned in the N3AN node configuration information and if an entry for the HPLMN is available in the N3AN node selection information:

i)
if the N3AN ePDG preferred parameter for the HPLMN entry indicates that N3IWF is preferred, the UE shall construct an N3IWF FQDN based on configured FQDN format of HPLMN as specified in 3GPP TS 23.003 [8]:

ii)
if the N3AN ePDG preferred parameter for the HPLMN entry indicates that ePDG is preferred, the UE shall construct an ePDG FQDN based on configured FQDN format of HPLMN as specified in 3GPP TS 23.003 [8]:
b)
if the N3AN node selection information is not provisioned in the N3AN node configuration information or if the N3AN node selection information is provisioned and an entry for the HPLMN is not available in the N3AN node selection information, the UE shall:

i)
if Home N3IWF identifier is provisioned in the N3AN node configuration information, use the configured IP address to select the N3IWF, or if configured IP address is not available, construct an N3IWF FQDN using the configured FQDN; and

ii)
if the Home N3IWF identifier is not provisioned but Home ePDG identifier is provisioned in the N3AN node configuration information, construct an ePDG FQDN based on the Operator Identifier FQDN format using the PLMN ID of the HPLMN as described in 3GPP TS 23.003 [8]; and

iii)
if neither the Home N3IWF identifier nor the Home ePDG identifier is provisioned in the N3AN node configuration information, 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

c)
if the N3AN node configuration information is not configured on the UE, or the N3AN node configuration information is configured but empty, 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 cases a) through c), 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 an IP address of an N3IWF or an ePDG with the same IP version as its local IP address;

2)
if the UE is not located in its home country and

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

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

A)
if the N3AN ePDG preferred parameter for the VPLMN entry indicates that N3IWF is preferred, the UE shall construct an N3IWF FQDN based on configured FQDN format of the VPLMN as specified in 3GPP TS 23.003 [8]: and

B)
if the N3AN ePDG preferred parameter for the HPLMN entry indicates that ePDG is preferred, the UE shall construct an ePDG FQDN based on configured FQDN format of the VPLMN as specified in 3GPP TS 23.003 [8]: and

ii)
if an entry for the VPLMN is not available in the N3AN node selection information, and an 'Any_PLMN' entry is available in the N3AN node selection information:

A)
if the N3AN ePDG preferred parameter for the 'Any_PLMN' entry indicates that N3IWF is preferred, the UE shall construct an N3IWF FQDN based on configured FQDN format of the 'Any_PLMN' as specified in 3GPP TS 23.003 [8]: and

B)
if the N3AN ePDG preferred parameter for the 'Any_PLMN' entry indicates that ePDG is preferred, the UE shall construct an ePDG FQDN based on configured FQDN format of the 'Any_PLMN' as specified in 3GPP TS 23.003 [8],


and for case i) and ii), 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 an IP address of an N3IWF or ePDG with the same IP version as its local IP address; and

b)
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 configured;

-
the N3AN node selection information is not provisioned in the N3AN node configuration information; or

-
the UE is registered to a VPLMN via 3GPP access and an entry for the VPLMN is not available in the N3AN node selection information and an 'Any_PLMN' entry is not available in the N3AN node selection information,


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:
i)
if selection of N3IWF in visited country is mandatory:
A)
if the UE is registered to a VPLMN via 3GPP access and the PLMN ID of VPLMN is included in one of the returned DNS records, the UE shall select an N3IWF in this VPLMN by constructing 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 DNS records:

-
if the N3AN node selection information is provisioned, the UE shall select an N3IWF from a PLMN included in the DNS response that has highest PLMN priority (see 3GPP TS 24.xxx [x]) in the N3AN node selection information and construct an N3IWF FQDN based on the configured FQDN format of the PLMN entry as specified in 3GPP TS 23.003 [8]; and

-
if the N3AN node selection information is not provisioned or the N3AN node selection information does not contain any of the PLMNs in the DNS response, selection of the PLMN is UE implementation specific. The UE shall select an N3IWF from a PLMN included in the DNS response and construct an N3IWF FQDN based on the Operator Identifier FQDN format using the PLMN ID of the 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 an IP address of an N3IWF with the same IP version as its local IP address;

ii)
if the DNS response contains no records, selection of N3IWF in visited country is not mandatory:
A)
if the N3AN node selection information is provisioned and contains one or more PLMNs in the visited country, the UE shall select an N3IWF from a PLMN that has highest PLMN priority (see 3GPP TS 24.xxx [x]) in the N3AN node selection information;
B)
if the N3AN node selection information is not provisioned or if the N3AN node selection information is provisioned and contains no PLMN in the visited country, the UE shall select an N3IWF in the HPLMN as follows:

-
if the Home N3IWF identifier is provisioned in the N3AN node configuration information (see 3GPP TS 24.xxx [x]), the UE shall use the configured IP address to select the N3IWF, or if configured IP address is not available, use the configured FQDN and run DNS query to obtain the IP address(es) of the N3IWF(s); and

-
if the Home N3IWF identifier 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, 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 an 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 N3IWF selection procedure.
Following bullet 1) and 2), once the UE selected the IP address of the N3IWF or ePDG,

a)
if N3IWF is selected, the UE shall:

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

ii)
if selecting an N3IWF in the HPLMN fails, 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 UE does not receive a response to an IKE_SA_INIT request message sent towards any of the received IP addresses of the selected N3IWF, 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; and
iv)
for non-IMS service, if the UE fails to connect to an N3IWF in any PLMN, the UE may repeat the N3AN node selection as described in this subclause and attempt to select an ePDG instead;
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 ePDG is selected, the UE shall:
i)
initiate tunnel establishment as specified in 3GPP TS 24.302 [7];
ii)
if selecting an ePDG in the HPLMN fails, 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; and

iii)
if the UE does not receive a response to an IKE_SA_INIT request message sent towards any of the received IP addresses of the selected ePDG, 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.

* * * End Change * * * *

