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Abstract of the contribution: Evaluates solutions 24, 26 and 27 for ePDG selection for emergency bearer services over WLAN in TR 23.771 and proposes a solution that is a synthesis of these three solutions.

1	Introduction 
Key Issue #1 for ePDG selection in clause 5.1 of TR 23.771 states the following.
A mechanism needs to be identified in order to allow a UE to select an ePDG for emergency services when IMS emergency services over WLAN are available at the UE Location.
For phase 2, the following requirements are applicable. 
R1. The ePDG should be selected in the same country as the UE and enable access to a PSAP in the same country as the UE.
R2. The selected ePDG should be capable of supporting emergency services by providing access to a PSAP serving a geographic area in which the UE is located, for any country in which PSAPs serve different geographic areas.
Solutions for Key Issue #1 in clauses 6.24, 6.26 and 6.27 are next evaluated against requirements R1 and R2 above.
2.	Solution 24 in Clause 6.24 
Solution 24 proposes the following additions to the procedure in subclause 4.5.4a of 23.402.
A1. In 4.5.4a.3.1: include an indication of emergency services in an FQDN when performing a DNS query for ePDG selection.
A2. In 4.5.4a.3.2: for unauthenticated emergency services, perform an MCC based DNS query to obtain a list if PLMNs in a country that support ePDG selection for emergency services and then select an ePDG in one of these PLMNs according to A1.
A3. In 4.5.4a.3.3: for authenticated emergency services:
a. Use the ePDG selection information in 4.5.4.3 that is configured for non-emergency ePDG selection when attached to a PLMN via 3GPP access to determine if the attached PLMN can be selected;
b. Use the HPLMN when in the home country is possible, otherwise a VPLMN allowed by the HPLMN;
c. Use the ePDG selection information configured for non-emergency ePDG selection as a means of finding PLMNs in the country the UE is located in.
The above is a brief summary of key parts of the solution. The solution can support requirements R1 and R2 but not always. A1 does not guarantee requirement R2 unless ePDG selection is for a PLMN the UE is already attached to by a 3GPP access (since a PLMN that a UE is not attached to may not have 3GPP coverage at the UE’s location and may thereby not provide access to a PSAP for that location). A2 can guarantee requirements R1 and R2 – but only if the list of returned PLMNs support emergency calls over the entire country (e.g. can access a PSAP for any UE location in the country) and only if the list is supported in a country (e.g. A2 does not work for countries where this DNS query is not supported). A3a and A3c do not guarantee requirements R1 or R2 unless the ePDG selection information in 4.5.4.3 is supplemented with some new information specific to emergency services (e.g. as used for the solution in clause 6.27).
It is concluded that the solution 24 is not a complete solution (due to the limitations above). However, parts A1 and A2 are seen as useful components of a complete solution.
3.	Solution 26 in Clause 6.26 
Solution 26 proposes the use of a country (e.g. MCC) based DNS query to obtain a list of PLMNs supporting ePDG selection for emergency services similar to point A2 for solution 24. Similar to solution 24, this is intended for use when a UE’s emergency ePDG Selection Information list does not include a PLMN in the country the UE is located in. It is not clear what the UE’s emergency ePDG Selection Information list would contain as almost nothing has been defined for SEW phase 1. However, the emergency ePDG Selection Information list could be the same as that defined for solution 27 in which case requirements R1 and R2 could be supported.
4.	Solution 27 in Clause 6.27
Solution 27 adds some additional data to the ePDG selection information defined in subclause 4.5.4.3 that explicitly enable requirements R1 and R2 to be supported. However, solution 27 is dependent on the HPLMN operator configuring sufficient information for all countries a UE may roam to. When there is insufficient information (e.g. some countries with no PLMNs configured for emergency services), the solution will not work.
5.	Synthesized Solution Proposal 
It is proposed to combine useful elements of all three solutions into a synthesized solution as follows:
B1. Include an indication of emergency services in an FQDN when performing a DNS query for ePDG selection (as in A1 above);
B2. Include a country (e.g. MCC) based DNS query to obtain a list of PLMNs in a country that support ePDG selection for emergency bearer services over WLAN (A2 above) – but allowed for both authenticated and unauthenticated emergency services as for solution 26;
B3. Include some additional data for ePDG selection information in subclause 4.5.4.3 specific to emergency services as in solution 27.
In terms of details, this corresponds to changing the current ePDG selection procedure in 23.402 by:
· Modifying the eDPG selection information in section 4.5.4.3 by adding “The ePDG selection information further indicates whether or not each PLMN supports emergency bearer services over WLAN and whether or not support of emergency bearer services over WLAN (if supported by a PLMN) is for the entire country in which the PLMN is located.”
· Clarifying in section 4.5.4.3 that “The “any PLMN” entry should not indicate that emergency bearer services over WLAN are supported according to point 2) since this condition may not be supported by all PLMNs.”
· In section 4.5.4a.2 in static selection for emergency services, adding “Static selection of an ePDG shall be used when and only when a UE is attached via a 3GPP access to the HPLMN or can determine that it is in the same country as the HPLMN.”
· Modifying the dynamic selection for emergency services in 4.5.4a.3 by adding the following:
The UE shall perform dynamic ePDG selection for emergency bearer services using the steps below.
1)	If the UE can determine the country it is located in and the UE is configured with ePDG selection information defined in point 2) in clause 4.5.4.3 that includes entries for one or more PLMNs in this country that indicate support for emergency bearer services over WLAN then:
a)	If the UE is attached via 3GPP access to a PLMN-x and there is an entry matching the PLMN-x in the ePDG selection information and the entry indicates that emergency bearer services over WLAN are supported by PLMN-x, 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 this subclause.
b)	If the UE is not attached via 3GPP access to any PLMN or if the UE is unable to select an ePDG according to point a) and if the ePDG selection information defined in point 2) in clause 4.5.4.3 includes entries for one or more PLMNs in this country that indicate support for emergency bearer services over WLAN for the entire country, then the UE should select an ePDG in one of these PLMNs by constructing a corresponding Operator Identifier FQDN as described in this subclause. The UE shall consider the PLMNs based on their priorities in the ePDG selection information.
2)	If the UE can determine the country it is located in and if the conditions in 1), 1)a and 1)b do not apply, the UE constructs an FQDN containing an identifier for the country it is located in and performs a DNS query to obtain a list of PLMNs in this country that support emergency bearer services over WLAN for the entire country. If the DNS response contains one or more PLMNs, then the UE selects one of the PLMNs and shall construct an ePDG FQDN for this PLMN as described in this subclause.
NOTE:	For point 1)b and point 2), the UE should give priority to ePDG selection for the HPLMN when it determines it is in the home country if the HPLMN is applicable to point 1)b or is returned for point 2).
3)	In all other cases, if the UE can determine it is in the home country, the UE shall construct an ePDG FQDN for the HPLMN as described in this subclause.
· If the UE cannot determine the country it is in or if ePDG selection according to points 1), 2) and 3) does not apply or fails, the UE shall stop ePDG selection for emergency bearer services overWLAN.
6.	Proposed Changes to TR 23.771 
[bookmark: _Toc444013359][bookmark: _Toc436033701]7.2	Overall evaluation for phase 2 (FS_SEW2)
[bookmark: _Toc444013360]7.2.1. 	Evaluation of the solutions for ePDG Selection for Emergency Services (Issue #1)
Three solutions are provided in clauses 6.24 (solution 24), 6.26 (solution 26) and 6.27 (solution 27). None of the solutions supports requirements R1 and R2 in clause 5.1 for Issue #1 for all cases but can support these requirements under certain conditions.
Solution 24 partly relies on ePDG selection information in subclause 4.5.4.3 of TS 23.402 that is configured for non-emergency ePDG selection. This information cannot support requirements R1 and R2 (which relate to support of emergency services) without some new additional information. Solution 24 also partly relies on the following:
A1. an indication of emergency services in an FQDN when performing a DNS query for ePDG selection
A2. a country (e.g. MCC) based DNS query to obtain a list if PLMNs in a country that support ePDG selection for emergency bearer services over WLAN
These features can support requirements R1 and R2 provided a country supports the DNS query for A2 and provides PLMNs in the DNS response that support emergency services via ePDG access over the entire country.
Solution 26 proposes use of A2 above and use of emergency ePDG Selection Information configured in a UE without defining the exact content. 
Solution 27 defines new emergency ePDG Selection Information to be configured in a UE that can satisfy requirements R1 and R2 in clause 5.1 but only for countries for which the HPLMN operator has configured this information.
To provide a maximum level of support, the emergency ePDG Selection Information defined for solution 27 should be combined with the enhancements in A1 and A2 above for solutions 24 and 26.
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