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Introduction

Many countries limit their emergency service types to the ones that can be expressed using a category (see TS 24.008). When initiating the call on the PS domain, a URN can be derived from the category (see TS 24.229):
· It should be noted that a correct service URN with a top-level service type of "sos" can be derived for a category that has zero or one bits set. 

· A good-enough URN can be derived for a category that has more than one bit set.

Some countries have defined additional emergency service types. Calls to PSAPs supporting these additional emergency service types are setup in the:

· CS domain using a basic call setup;

· PS domain using an INVITE with a country specific emergency URN (see TS 24.229) (if an emergency service URN, i.e. a service URN with a top-level service type of "sos" as specified in RFC 5031, registered by IANA is not available).
TSes 24.008, 24.301, 24.302 define protocol support for provisioning a UE with categories and respective emergency numbers. 3GPP specifies further that the ME stores a few emergency numbers and the USIM specifies numbers associated with categories.
TS 24.229 defines protocol support (i.e. using the SIP 380 response) for handling of UE undetected emergency calls, and a subsequent retry via:
· CS domain using a basic call setup or an emergency call setup;

· PS domain using an INVITE with a service URN with a top-level service type of "sos", e.g. country specific URN.
Issues

Issues exists when considering the handling of UE undetected emergency calls (either due to not provisioning the UE or due to the number mapping to an additional emergency service type):

1. where the P-CSCF is in the HPLMN and the PSAP is in the VPLMN, the P-CSCF needs to be configured with the VPLMN’s country-specific URNs, and other indications included in a SIP 380 response; or

2. where the UE and the PSAP are in the VPLMN, the UE needs to be configured with the VPLMN’s country-specific URNs.
Issue 1 is a P-CSCF configuration issue and is not further considered in this document.

Solutions

Solution 1: use service category IE in 5G
The service category IE is sufficient in countries where the emergency service types are limited to the ones that can be expressed using a category. The following service URNs: "urn:service:sos", "urn:service:sos.police", "urn:service:sos.ambulance", "urn:service:sos.fire", "urn:service:sos.marine", or "urn:service:sos.mountain", can be derived from the category.
Service categories are also used on the USIM to indicate the category of an emergency number.

Solution 2: extend the information provided when service category IE is provided
Solution 2.1: reuse some of the service category IE and extend it to convey other emergency service URNs than those that can be derived from a category.
URNs can consume many octets. Individual sub-service labels can be 63 or less characters each. Including URNs in the NAS protocol may cause the maximum number of octets defined for the original Emergency Number List IE to be exceeded (the maximum for the existing IE (see TS 24.008, 10.5.3.13) is 50 octets).
Also, the implementation and testing costs of extending service category IE defined in TS 24.008/24.301 unnecessary be high in countries where the extensions aren't needed.
An Emergency Number List IE received during EMM procedures, if the UE is in S1 mode, or during GMM and MM procedures, if the UE is in A/Gb or Iu mode, cannot be easily reused. 

Furthermore, overhead is introduced.in networks where emergency service types are anyhow limited to the ones that can be expressed using a category.

Solution 2.2: deriving a country-specific URN from an extended service category IE

There are two kinds of emergency URNs, emergency URNs (registered with IANA) other than those that can be derived from the category, and country specific emergency URNs.

A country specific URN has few “variable” labels: 

· the second sub-service’s label: indicating the country where the type of emergency service is deployed; and
· the third sub-service’s label: uniquely identifying the type of emergency service in the country where the type of emergency service is deployed.
· In some countries, the third sub-service’s label is equal to the digits used when detecting the emergency call number.
Including additional information may cause the maximum number of octets defined for the original Emergency Number List IE to be exceeded (i.e. 50 octets).

The implementation and testing costs of extending service category IE defined in TS 24.008/24.301 may be unnecessary in countries where the extensions aren't needed.

An Emergency Number List IE received during EMM procedures, if the UE is in S1 mode, or during GMM and MM procedures, if the UE is in A/Gb or Iu mode, cannot be easily reused. 

Overhead is introduced.in networks where emergency service types are anyhow limited to the ones that can be expressed using a category.
Solution 2.3: deriving a country-specific URN from information in a new emergency information IE

A new optional IE could provide the variable information needed to construct emergency URNs (registered with IANA) other than those that can be derived from the category, and country-specific URNs. 
A UE is required to match dialed digits against two lists, if there is no match with the first list.

Proposal

While Solution 1 already meets the stage 1 requirements, some interest exists in enabling a (V)PLMN to provision the UE with additional emergency call detection information. 
Solution 2.3 seems to have zero impact in countries where solution 1 is sufficient, maximizes reuse, and limits the number of extra octets transmitted during initial registration and registration updates in countries that have defined emergency service types beyond those that can be expressed with a category.
