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	Reason for change:
	According to incoming LS from GSMA RILTE (C1-151283), in certain VoWiFi deployment scenarios it is preferred to have the UE to connect to the ePDG in home network:
In certain VoWiFi deployment scenarios the preference of the home operator might be that the UE should also in roaming case connect to the ePDG in home network. Possible such scenarios are, for instance, when visited networks have not deployed VoWiFi yet, there is no S2b layer roaming agreement with visited networks or not enough interoperability testing was perfomed to be sure the service works.  

Such home operator preference on ePDG selection for roaming UE needs to be considered when the UE selects the ePDG for tunnel establishment while roaming in a VPLMN.
SA2 has agreed on a new ePDG selection procedure in 23.402 CR#1376. The new procedure requires stage-3 specification for configuring ePDG selection-related information in the UE. The new procedure is also logically incompatible with existing stage 3 ePDG selection procedure, therefore existing stage 3 ePDG selection procedure needs to obsoleted: For example,

· when the UE is not attached to any PLMN, existing logic states that the UE shall select ePDG based on PLMN list provided by access network, e.g. via ANQP. However, the new procedure requires the UE to select the ePDG of home PLMN in that case. 

· new procedure has requirement for FQDN to be constructed based on UE location, which is not supported in existing ePDG selection procedures.
Revision 10: includes the following two corrections in subclause 7.2.1:
1) ePDG configuration information from H-ANDSF, if available, takes precedence over ePDG configuration information in USIM or configuration by other means. This is according stage 2 requirements in subclause 4.8.2.1.1 of TS 23.402 (this principle was requested by operators and has been specified for several years):
"The information provided to the UE by the ANDSF take precedence over the corresponding information pre-configured by the operator on the UE."
If the ePDG configuration information is not provided by H-ANDSF, the ePDG configuration information in USIM takes precedence over ePDG configuration information provided by other means.
2) the following note in the earlier revision of the CR, for the case where the ePDG selection fails while the UE is not attached to any PLMN, is removed.
NOTE 2:
In this case, the UE has stopped ePDG selection based on ePDG configuration information, the UE can be provided with a list of available PLMN ID(s) served by the access network e.g. via ANQP using 3GPP Cellular Network ANQP-element specified in IEEE  Std 802.11-2012 [57]. If a list of available PLMN ID(s) served by the access network was provided, the UE can continue the ePDG selection by using a PLMN identity in the list as PLMN ID for constructing ePDG FQDN and obtaining an IP address of a ePDG via DNS service.
The behaviour proposed by this note contradicts the stage 2 requirements specified in the SA2 CR S2-152689 which states: 

" -     In all other cases, including the UE not attached to any PLMN via 3GPP access, the UE shall select the ePDG of the HPLMN by constructing the FQDN according to clause 4.5.4.2, and use the DNS server function to obtain the IP address(es) of the ePDG(s) in the HPLMN. If no HPLMN or “any PLMN” value is present in the ePDG selection information, the UE construct the Operator Identifier FQDN for HPLMN"
  
With this note, a UE may select an ePDG that is not in his HPLMN when it is not attached to any PLMN. 

ANQP PLMNs list is just for WLAN selection and authentication. It is nowhere stated in stage 2 that ANQP could be used for ePDG selection. 

Presence of the PLMN in ANQP doesn’t mean there is a ePDG. And if there is an ePDG, it is not ensured that this ePDG is connectable via S2b to a PGW in the HPLMN.



	
	

	Summary of change:
	Define new stage 3 ePDG selection procedure to align with stage 2 requirements and remove obsolete aspects of existing procedure.



	
	

	Consequences if not approved:
	Home operator preference cannot be taken into consideration during ePDG selection procedure when UE is roaming in a VPLMN.
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	*** First Change ***


4.4.3
FQDN for ePDG Selection

An ePDG Fully Qualified Domain Name (ePDG FQDN) is either provisioned by the home operator or constructed by UE in either the Operator Identifier FQDN format or the Tracking/Location Area Identity FQDN format as described in subclause 4.5.4.2 of 3GPP TS 23.402 [6]. and used as input to the DNS mechanism for ePDG selection.
The detailed format of this ePDG FQDN is specified in 3GPP TS 23.003 [3].

	*** Next Change ***


6.8.2.2.4
UE using information provided by ANDSF
6.8.2.2.4.1
General
ANDSF may provide various types of information to the UE, including access network discovery information, WLAN selection information, ePDG configuration information, inter-system mobility policy, the inter-system routing policies and the inter-APN routing policies. The UE may retain and use these information until new or updated information is received.

Network detection and selection shall take into account the access network specific requirements and the UE's local policy, e.g. user preference settings, access history, etc, along with the information provided by the ANDSF when discovering and selecting an access network. The local policy and the information provided by the ANDSF shall be used by the UE in an implementation dependent way to limit the undesired alternating between access systems, e.g. ping-pong type of inter-system changes. However, the use of such information from the ANDSF shall not be in contradiction to functions specified in 3GPP TS 23.122 [4], 3GPP TS 25.304 [14] and 3GPP TS 36.304 [16].
If the UE is roaming in a VPLMN, the UE may receive Inter-system mobility policies or Access network discovery information or ISRP or combinations of these from H-ANDSF or V-ANDSF or both. The UE may also receive the IARP from H-ANDSF. If IARP is received from V-ANDSF, the UE shall ignore it. The UE may also receive WLAN selection information including WLAN Selection Policy (WLANSP) from H-ANDSF or V-ANDSF or both, Visited PLMNs with preferred rules, and Home Network Preference information from H-ANDSF.The UE may receive Visited Network Preference information from V-ANDSF. The UE may also receive ePDG configuration information from H-ANDSF. The formats of the above information are defined in 3GPP TS 24.312 [13].

The maximum number of sets of Inter-system mobility polices or Access network discovery information or ISRP or IARP or combinations of these that the UE may keep is implementation dependent. However, the UE shall retain at least one set of Inter-system mobility policies and one set of Access network discovery information from the same ANDSF. In addition, a UE supporting IFOM, MAPCON, or non-seamless WLAN offload shall retain at least one ISRP rule from the same ANDSF. Additionally, a UE shall retain at least one set of IARP received from the H-ANDSF.
If a UE supporting IFOM, MAPCON, or non-seamless WLAN offload (or any combination of these featureshas ISMP and ISRP available, and if the ANDSF rules control the WLAN access selection and traffic routing as described in subclause 6.10.2, then ISRP shall be used for the routing of IP traffic. The relation between ISRP and user preferences is described in subclause 5.4.2.
For a UE with IFOM, MAPCON or non-seamless WLAN offload (or any combination of these capabilities) enabled, if ISMP, ISRP and IARP are available, and if the ANDSF rules control the WLAN access selection and traffic routing as described in subclause 6.10.2, then IARP and ISRP shall be used. In this case, the UE shall first apply IARP followed by ISRP as follows:

-
If non-seamless WLAN offload is selected by IARP then the IP flow is routed to the non-seamless WLAN offload and ISRP shall not be used for the routing of IP traffic.

-
If a certain APN is selected by IARP then the IP flow is routed to the PDN connections corresponding to this APN. If there is a ForFlowBased ISRP rule matching the IP flow after the APN is selected, then the UE shall use the ForFlowBased ISRP rule matching the IP flow to select the access for this IP flow.
-
If neither certain APN nor non-seamless WLAN offload is selected by IARP or one or more APNs are restricted by the IARP for routing the IP flow, then ISRP shall be used for the routing of IP traffic. When one or more APNs are restricted by the IARP, if a rule for NSWO is matched in the active ISRP rule that restricts the use of the selected WLAN (or any WLAN) for routing the IP flow, then the UE selects a not restricted APN to route the IP flow.
The relation between IARP and user preferences is described in subclause 5.4.2.
For a UE not supporting any of IFOM, MAPCON or non-seamless offload capabilities or with all those capabilities disabled, if ISMP and ISRP are available, and if the ANDSF rules control the WLAN access selection and traffic routing as described in subclause 6.10.2, the ISMP shall be used.
For a UE not supporting any of IFOM, MAPCON capabilities or with all those capabilities disabled, if ISMP, ISRP and IARP are available, and if the ANDSF rules control the WLAN access selection and traffic routing as described in subclause 6.10.2, the IARP and ISMP shall be used. In this case, the UE shall firstly apply ISMP followed by IARP as follows:

-
If the 3GPP access is selected by ISMP policy, then the UE shall use the active IARP rule to determine if the IP flow is routed to the PDN connection corresponding to a certain APN. The non-seamless WLAN offload policy, defined in the IARP, shall not be used for routing of IP traffic; and
-
If the WLAN access is selected by ISMP policy, then the UE shall use the active IARP rule to determine if the IP flow is routed to the PDN connection corresponding to a certain APN or using the non-seamless WLAN offload.
This information shall be deleted if there is a change of USIM. This information may be deleted when UE is switched off.
If the ANDSF rules control the WLAN access selection and traffic routing as described in subclause 6.10.2, irrespective of whether any rule in ANDSF policies is 'active' or not, the UE shall periodically re-evaluate ANDSF policies. The value of the periodic re-evaluation timer is implementation dependant. The additional trigger for (re‑)evaluating rules is that the 'active' rule becomes invalid (conditions no longer fulfilled), or other manufacturer specific trigger. When the UE receives ANDSF information it shall re-evaluate the available rules along with the new information.

	*** Next Change ***


6.8.2.2.4.7
Use of ePDG information
If the UE accesses EPC via the S2b interface, the UE shall use the ePDG configuration information if available during tunnel establishment procedure to determine the home operator preference on ePDG connection as described in subclause 7.2.1.
If the UE is configured to prefer ePDG from HPLMN or equivalent HPLMN when roaming in a VPLMN, the UE shall connect to home ePDG as described in subclause 7.2.1.
	*** Next Change ***


7.2.1
Selection of the ePDG

The UE performs ePDG selection based on ePDG configuration information configured by the HPLMN in the UE either via H-ANDSF as specified in 3GPP TS 24.312 [13] or via USIM EFePDGId and EFePDGSelection files as specified in 3GPP TS 31.102 [45] or by other means. The availability of the ePDG Selection Configuration service in the USIM Service Table indicates the presence of ePDG configuration information in the USIM as described in 3GPP TS 31.102 [45]. The ePDG configuration is not configured in USIM when the ePDG Selection Configuration service in the USIM Service Table is disabled as described in 3GPP TS 31.102 [45]. If the ePDG configuration information from H-ANDSF is available, then the ePDG configuration information from H-ANDSF shall take precedence over ePDG configuration information in USIM or configuration by other means. If the ePDG configuration information is not provided by H-ANDSF, the ePDG configuration information in USIM shall take precedence over ePDG configuration information by other means. 
The UE shall support the implementation of standard DNS mechanisms in order to retrieve the IP address(es) of the ePDG. The input to the DNS query is an ePDG FQDN as specified in subclause 4.4.3 and in 3GPP TS 23.003 [3].
If Home ePDG identifier is provisioned in ePDG configuration information, the UE shall either use the configured IP address to select the ePDG, or use the configured FQDN and run DNS query to obtain the IP address(es) of the ePDG(s) in the HPLMN.

If Home ePDG identifier is not provisioned, the UE shall proceed as follows:

-
if the UE is attached to a PLMN and an entry for this PLMN or its equivalent PLMN(s) can be found in ePDG selection information, the UE shall select the ePDG of the PLMN or its equivalent PLMN(s). The UE shall retrieve PLMN ePDG selection policy and FQDN format setting for this PLMN (or retrieve PLMN ePDG selection policy and FQDN format setting for its equivalent PLMN(s) if an entry for this PLMN is not present) as specified in subclause 4.5.4.3 of 3GPP TS 23.402 [6] and construct ePDG FQDN based on configured FQDN format as described in subclause 4.5.4.2 of 3GPP TS 23.402 [6]. If neither the PLMN nor its equivalent PLMN(s) can be found in ePDG selection information, but an 'Any_PLMN' entry is present in the ePDG selection information, the UE shall apply the selection policy and FQDN format setting for 'Any_PLMN' entry to this PLMN and construct ePDG FQDN accordingly. The UE shall then use the DNS server function to obtain the IP address(es) of the ePDG(s) in the PLMN;

-
otherwise, the UE shall select the ePDG of the HPLMN:

-
if the UE is attached to a HPLMN, the UE shall retrieve HPLMN FQDN format setting and construct ePDG FQDN based on configured FQDN format of HPLMN as described in subclause 4.5.4.2 of 3GPP TS 23.402 [6]. If there is no pre-configured ePDG selection information for the HPLMN or EHPLMN(s), the UE shall construct the Operator Identifier FQDN using the PLMN ID of the HPLMN. The UE shall then use the DNS server function to obtain the IP address(es) of the ePDG(s) in the PLMN; and
-
if the UE is not attached to a PLMN or if the UE is attached to a VPLMN but no entry for the VPLMN nor its equivalent PLMN(s) or 'Any_PLMN' can be found, the UE shall construct the Operator Identifier FQDN using the PLMN ID of the HPLMN. The UE shall then use the DNS server function to obtain the IP address(es) of the ePDG(s) in the PLMN.
Editor's note (WID: SAES4-non3GPP, CR#0426): How the UE determines the entry of HPLMN in ePDG configuration information is FFS.
If ePDG configuration information is not configured on the UE, or if ePDG configuration information is configured but empty, the UE shall select the ePDG of the HPLMN by constructing the Operator Identifier FQDN using the PLMN ID of the HPLMN stored on the USIM. 
When ePDG selection in the VPLMN the UE is attached to fails:

-
if the ePDG selection policy for this VPLMN indicates that selection of an ePDG in this VPLMN is preferred, the UE shall select the ePDG of the HPLMN. The UE shall construct the Operator Identifier FQDN using the PLMN ID of the HPLMN. The UE shall then use the DNS server function to obtain the IP address(es) of the ePDG(s) in the PLMN; and
· if the ePDG selection policy for this VPLMN indicates that selection of an ePDG in this VPLMN is mandatory, the UE stops the ePDG selection.

When ePDG selection in the HPLMN fails:

-
if the selection of ePDG in the HPLMN is triggered by Home ePDG identifier configuration and there are more pre-configured ePDG in the HPLMN , the UE shall repeat the tunnel establishment attempt using the FQDN or IP address(es) of the next available ePDG in the HPLMN: and

-
otherwise, the UE stops the ePDG selection.
When ePDG selection fails while the UE is not attached to any PLMN:

-
the UE stops the ePDG selection.











Upon reception of a DNS response containing one or more IP addresses of ePDGs, the UE shall select an IP address of ePDG with the same IP version as its local IP address. If the UE does not receive a response to an IKE_SA_INIT request message sent towards to any of the received IP addresses of the selected ePDG, then the UE shall repeat the ePDG selection as described in this subclause, excluding the ePDG for which the UE did not receive a response to the IKE_SA_INIT request message.
NOTE 1:
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.
The UE shall select only one ePDG also in case of multiple PDN connections.

NOTE 2:
During handover between two untrusted non-3GPP access networks, the UE can initiate tunnel establishment to another ePDG while still being attached to the current ePDG.
	*** End Change ***


