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Abstract of the contribution: the paper identifies an issue with the handling of ENL/EENL in Rel-15 and proposes a way forward.
1. 	Discussion
Rel-15 NAS introduces the Extended Emergency Number List (EENL): MME or AMF can provide the UE with a mapping of local emergency numbers to emergency service categories that cannot be provided by the existing Emergency Number List.
Observation 1: pre-Rel-15 UEs do not detect the emergency numbers provided within the EENL, therefore they perform normal session setup for those numbers.
	
	Rel15 (or later) UE
	pre-Rel15 UE

	Numbers within ENL
	UE detected Emergency call
	UE detected Emergency call

	Numbers within EENL
	UE detected Emergency call
	Normal setup



Current specifications (e.g. TS 24.229 and TS 23.167) describe a mechanism to detect UE Undetected Emergency Calls at the P-CSCF. The solution is based on provisioning of emergency numbers to the P-CSCF, and the P-CSCF detecting these numbers when receiving the Invite. 
In the case of Home Routed Roaming, when the UE cannot detect the emergency number, the HPLMN P-CSCF needs to be configured in a reliable method with the Emergency numbers list and its corresponding URNs provided by the VPLMN to ensure that the HPLMN is aware of these emergency numbers and can detect them. 
The solution agreed in TR 23.749 for the Home Routed roaming scenario is described in clause 7.2: 
Solution #1 is based on the assumption that the VPLMN ID is provided to the P-CSCF at time of IMS registration.
The Solution proposes to query a database in order to compare the dialled number with the possible emergency numbers in the visited country. This can also be accomplished by configuring those possible emergency numbers in the P-CSCF via O&M. The database may be:
a)  a local database for each PLMN with the emergency numbers of all the roaming partners - but such approach is not scalable for large number of roaming partners and for roaming partners that change emergency numbers often.
b)  a global database maintained e.g. by GSMA
c)  each VPLMN maintains a database with the local emergency numbers only which is accessible to all the roaming partners e.g. using DNS.
Observation 2: the conclusions of TR 23.749 do not endorse a specific implementation option. Still, options b and c are preferable to option a because they allow querying a database updated by each PLMN operator with local emergency numbers (by accessing the GSMA database in option b or maintaining a database exposed to partner operators in option c).
Proposal 1: enforce implementation of TR 23.749 solution #1 option b or c. 
1.2 Implementation of option b
Based on the TR 23.749 conclusion to adopt solution #1, SA2 initiated an LS exchange with GSMA (S2-162170 LS to GSMA, S2-164307 LS reply from GSMA, S2-165433 LS to GSMA, S2-165966 LS to GSMA) requesting GSMA to implement in RAEX IR.21 the additional entries/fields required to allow the storage of local emergency numbers.
The table of local emergency numbers has been inserted in RAEX IR.21 as requested. But still the interface foreseen by TR 23.749 solution #1 option b for the P-CSCF to query the database is missing: GSMA IR.21 section C.5.2 states that the access to the database “consists of accessing the relative page on the Infocentre containing the front end mask selection” by “designated IR.21 administrators”. So, it is a manual process.
In order to fully implement option b it is necessary to clarify to GSMA the requirement: the P-CSCF should be in condition to dynamically query the database at each UE registration to IMS.
Option b can be implemented by:
- Sending an LS to GSMA to request the implementation in RAEX IR.21 of an interface that the P-CSCF can use to dynamically query the database at each UE registration to IMS.
- Introducing the following text in TS 23.167 clause 7.1.2 (Non UE detectable Emergency Session): for the detection of the emergency session establishment request, the P-CSCF may use the Emergency Number List and Extended Emergency Number List. When the UE registers in the IMS, the P-CSCF may access a database to retrieve the lists, if not already available in the P-CSCF. In Home Routed roaming, the P-CSCF may retrieve the VPLMN-ID of the UE as described in TS 23.228 [1], clause W.3 and may access the database in the VPLMN to obtain the lists for the visited PLMN, if not already available in the P-CSCF. The database of PLMN- specific emergency numbers and its interface with the P-CSCF are not specified by 3GPP.
Proposal 2 (option b): enforce the agreement on TR 23.749 clause 7.2 solution #1 option b by requesting GSMA to implement in RAEX IR.21 an interface that the P-CSCF can use to dynamically query the database at each UE registration to IMS. Add text to TS 23.167 to clarify that the P-CSCF performs the query at each UE registration to IMS.
1.3 Implementation of option c
For the Home Routed roaming scenario, TS 23.167 Annex K (applicable only to UTRAN and E-UTRAN access networks) states that:
“When the UE registers in the IMS, the P-CSCF may retrieve the VPLMN-ID of the UE as described in TS 23.228 [1], clause W.3 and may access a database to obtain a list of all local emergency numbers for the visited PLMN, if not already available in the P-CSCF. These numbers are used for detection of non UE detectable emergency calls during IMS session setup. The database of PLMN- specific emergency numbers and its interface with the P-CSCF are not specified by 3GPP”.
TS 23.167 Annex K is a partial implementation of TR 23.749 solution #1 option c.
Observation 3: there is neither a standardized database nor a reference point for the P-CSCF to retrieve the emergency numbers from the visited PLMNs. TR 23.749 clause 7.2 solution #1 option c is not clearly enforced in stage 2.
Option c can be implemented in TS 23.167 by:
- Introducing as a new functional entity (ENLF, Emergency Number List Function) the database to obtain the lists of local emergency numbers.
- Defining a new reference point (Me) between P-CSCF and ENLF to retrieve the ENL/EENL when the UE registers to the IMS.
- Introducing the following text in clause 7.1.2 (Non UE detectable Emergency Session): for the detection of the emergency session establishment request, the P-CSCF may use the Emergency Number List and Extended Emergency Number List. When the UE registers in the IMS, the P-CSCF may access the ENLF to retrieve the lists, if not already available in the P-CSCF. In Home Routed roaming, the P-CSCF may retrieve the VPLMN-ID of the UE as described in TS 23.228 [1], clause W.3 and may access the ENLF in the VPLMN to obtain the lists for the visited PLMN, if not already available in the P-CSCF. After retrieving the ENL and EENL from the ENLF, the P-CSCF stores the lists for the UE.
[bookmark: _GoBack]This is implemented by S2-1904940 (CR 0343).
Proposal 2 (option c): enforce the agreement on TR 23.749 clause 7.2 solution #1 option c by standardizing as a functional entity in Rel-16 the database to obtain the list of all local emergency numbers and adding the reference point between the P-CSCF and the new functional entity. Add text to TS 23.167 to clarify that the P-CSCF performs the query at each UE registration to IMS.
2. Conclusion
Proposal 1: enforce implementation of TR 23.749 solution #1 option b or c.
Proposal 2 (option b): enforce the agreement on TR 23.749 clause 7.2 solution #1 option b by requesting GSMA to implement in RAEX IR.21 an interface that the P-CSCF can use to dynamically query the database at each UE registration to IMS. Add text to TS 23.167 to clarify that the P-CSCF performs the query at each UE registration to IMS.
Proposal 2 (option c): enforce the agreement on TR 23.749 clause 7.2 solution #1 option c by standardizing as a functional entity in Rel-16 the database to obtain the list of all local emergency numbers and adding the reference point between the P-CSCF and the new functional entity. Add text to TS 23.167 to clarify that the P-CSCF performs the query at each UE registration to IMS.
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