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1. Introduction
This document is intended to identify the issue with use of Extended Emergency Number List (EENL) depending on the handset used, as well as to raise a consideration on the operation for both EENL and Emergency Number List (ENL) and to discuss a way forward.

2. Discussion
2.1. Issue with EENL

EENL has been introduced in Release 15 that allows MMEs or AMFs to provide to the UE the binding of emergency numbers and emergency service categories that is not possible with the Emergency Number List (ENL). UE receiving ENL and/or EENL will treat the designated dialled digits as Emergency Numbers and use the emergency service category of emergency URN when establishing the call.

However, this is only true if the UE is Rel15 (or later) complainant, and it is not possible for Pre-Rel15 UEs to understand EENL even if Rel15 (or later) MMEs provide the list to the UE. The following table shows the handling of calls with the combination of ENL/EENL and the release the UE comply to, i.e. there will be two different handling of UE detected/un-detected Emergency call for values provided by EENL depending on the UE.

	
	Rel15 UE
	Pre-Rel15 UE

	if the number matches with from ENL
	UE detected Emergency call
	UE detected Emergency call

	if the number matches with from EENL
	UE detected Emergency call
	Normal setup



[Observation 1] Therefore, it is important that the network will be able to detect the “UE Undetected Emergency call” to ensure the same user experience.


2.2. How to ensure UE Undetected Emergency call

UE Undetected Emergency Call relies on the network entities to be provisioned with the list of available emergency numbers. In case of IMS voice over PS Sessions, P-CSCF handles the detection as currently specified in TS 24.229 and other relevant specifications.

The provisioning of emergency numbers in the P-CSCF for non-roaming case is fairly reasonable, as the operator should know the list of emergency numbers that need to be provided in their network.

However, this will not be easy for roaming case. If the IMS Voice over PS is provided with home-routed, the P-CSCF in the HPLMN needs to understand the emergency numbers used in the VPLMN. This is stated in the stage2 in TS 23.167 as below, that the list of emergency numbers is obtained from a database if not already stored in P-CSCF.

	[bookmark: _Toc532884134]K.4	Non UE detectable Emergency Session
In addition to clause 7.1.2, the following is applicable for this scenario:
-	It is recommended that local emergency call numbers are provided to the UE according to the procedures specified in TS 24.501 [52], TS 24.301 [33], TS 24.008 [13] or Annex J.2. This helps to reduce the number of non-UE detected emergency numbers even for those PLMNs where only a subset of the local emergency numbers can be downloaded to the UEs.
-	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.



As there is no defined database nor reference point that supports informing the emergency numbers from VPLMN to HPLMN, so far the list is exchanged/informed through roaming coordinators in both operators and with manual configuration by the engineers in the HPLMN. This type of operation is not easy as it involves multiple players, and also network updates do not always sync up between operators.

[Observation 2] Therefore, in order to ensure IMS to detect UE un-detected emergency call, a mechanism should be considered that allows synchronization of ENL/EENL in the VPLMN-MME/AMF that is provided to the UE, and the list of emergency numbers stored in P-CSCF (or the relevant database in the HPLMN) for the same UE.

The two observations are described in the example call flow below.
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2.3. Way forward

It is not possible to update pre-Rel15 UEs to understand EENL, thus fixing the issue on observation1 is not possible.
Therefore, it is more realistic to find a way to synchronise the EENL (and ENL) used by MME and the one used by P-CSCF. Fortunately, there are several signalling exchanged between the VPLMN and HPLMN during attach or registration for both EPC and 5GC, therefore by enhancing the signalling it would become possible to deliver the content of the ENL/EENL from MME or AMF to HPLMN.
Additionally, if it is possible for IMS entities other than P-CSCF to detect the UE detected emergency call, e.g. S-CSCF, detecting UE undetected emergency call can be achieved much easier considering the interaction between VPLMN and HPLMN.

As an example, the following callflow represents how it can be possible with updating the existing flow. In this example S6a signalling has been updated to send ENL/EENL where HSS will be informed with the emergency numbers. HSS can inform S-CSCF of ENL/EENL via Cx. If S-CSCF can be updated to support detecting UE undetected emergency call, this ensures HPLMN to detect emergency call even if UE did not do so.
Similar procedure can be assumed with 5GC, where interaction with MME and HSS would be replaced with AMF and UDM.

[image: ]

Therefore, it is proposed to consider enhancement to EPC/5GC and IMS in the way shown in the example call flow, i.e. exchange of ENL/EENL information between the MME/AMF and the HPLMN and then to IMS that should take place in the registration/ attach procedures, and enhance S-CSCF to detect emergency calls.


3. Proposal
Based on the observation and way forward as mentioned above, following enhancement is proposed.

· For EPC, enhance MME to send the content of ENL and EENL, that was provided to UE, to HSS via S6a Signalling, on ULR and IDA (potential update in CT4 to TS 29.272, TS 29.230).
· For 5GC, enhance AMF to send the content of ENL and EENL, that was provided to UE, to UDM via Nudm_UEContextManagement Service API (potential update in CT4 to TS 29.503).
· For IMS,
· enhance Cx Response from HSS to S-CSCF to include ENL and ENNL (potential update in CT4 to TS 29.229, etc.).
· enhance S-CSCF to recognize ENL and EENL, in a similar way to how P-CSCF recognize it (potential update in CT1 to TS 24.229).
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