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Introduction

Initiation of emergency services can be detected in the network or in the UE. In the CS, a network detected emergency service would be routed to a PSAP by the network. In the IMS, a network detected emergency service received via e.g. 3GPP access would be redirected to either the CS domain or trigger the use of an emergency IMS registration (via an emergency bearer when using e.g. E-UTRAN).

After selecting CS for emergency services and detecting an emergency number, the UE issues an EMERGENCY SETUP. If a Category IE is included, the UE can identify the desired type of emergency service. Absence of a Category IE or a Category set to not identify a specific emergency service, will cause the INVITE to be routed to a default PSAP. Only 5 bits can be set in a Category IE, the number of emergency services (or combined emergency services where more than 1 bit is set in the Category IE), is limited. Consequently, the number of emergency numbers, with which UE detectable emergency services are paired, is limited. The Category IE is an optional IE; it is optional for a network to provide the UE with categories and associated emergency numbers. A network that does not provide the Category IE may rely on network detected emergency services in the CS domain.

After selecting IMS for emergency services and detecting an emergency number, the UE uses an emergency IMS registration and sends an INVITE with a URN. The URN is used to identify the emergency service. Practically speaking, the number of emergency services that can be identified using a URN is virtually limitless.

It has been argued that UEs supporting S1 mode or N1 mode may benefit from detecting an emergency call at the UE when the IMS will be selected for emergency services.

This means UEs supporting S1 mode or N1 mode should be able to detect emergency services types beyond those that can be detected using a Category IE today. In network where the Category IE is not provided, this means UEs supporting S1 mode or N1 mode should be able to detect emergency services it would not detect had it selected the CS for emergency services.

Question: a UE supporting S1 mode or N1 mode, configured to select the IMS for emergency services, needs to store a number of URNs identifying emergency services and associated emergency numbers. What is the maximum number of emergency numbers and associated URNs a UE shall be able to store? 
Austria
Austria's latest list with emergency number can be found here: https://www.ris.bka.gv.at/GeltendeFassung.wxe?Abfrage=Bundesnormen&Gesetzesnummer=20006383
1.
112 Einheitliche europäische Notrufnummer,

2.
122 Feuerwehrzentralen,

3.
128 Notrufnummer bei Gasgebrechen,

4.
133 Polizei,

5.
140 Bergrettung,

6.
141 Ärztenotdienst,

7.
142 Telefonseelsorge,

8.
144 Rettungsdienst und

9.
147 Notrufdienst für Kinder und Jugendliche.
It is not confirmed whether the optional Category IE is even included in NAS messages in Austria. Therefore, at least the numbers 128, 141, 142, 147, will have to be paired with an emergency URN. Below, an example of a possible number/URN pairing is given.

Number
URN

112

urn:service:sos.country-specific.at.112; or 

urn:service:sos (due to detection by correctly configure ME)
122

urn:service:sos.country-specific.at.122; or 

urn:service:sos.fire (if optional Category IE is used)
128

urn:service:sos.country-specific.at.128
133

urn:service:sos.country-specific.at.133; or 

urn:service:sos.police (if optional Category IE is used)
140

urn:service:sos.country-specific.at.140; or 

urn:service:sos. mountain (if optional Category IE is used)
141

urn:service:sos.country-specific.at.141
142

urn:service:sos.country-specific.at.142
144

urn:service:sos.country-specific.at.144
147

urn:service:sos.country-specific.at.147
Today, Austria recognizes 9 emergency services for which a URN may have to be configured (including 112, to prevent a "non compliant" UE from failing to detect calls to 112). In addition, new emergency services and the related numbers can be approved by the regulatory authority. Any number will be taken from the 1xx range.

France

France's latest list with emergency number can be found here: https://www.arcep.fr/uploads/tx_gsavis/16-0172.pdf
In this document, in addition to the 12 listed numbers, the regulator reminds the reader it has reserved 19x for use in case new emergency services are to be defined in the future. 

Additionally, it should be noted that 116117 is not taken from this range. It is allocated by the European Commission following the decision hereafter which allocates five numbers starting with "116"+3digits: http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2009:317:0046:0047:EN:PDF
In France the optional Category IE isn't used. Hence, all emergency numbers will have to be paired with an explicit URN (with the possible exception of 112 as a compliant UE will detect 112). Below, an example of a possible number/URN pairing is given.

Number
URN (find description for each service in https://www.arcep.fr/uploads/tx_gsavis/16-0172.pdf)
112

urn:service:sos.country-specific.fr.112; or 

urn:service:sos (due to detection by correctly configure ME)
15

urn:service:sos.country-specific.fr.15

17

urn:service:sos.country-specific.fr.17

18

urn:service:sos.country-specific.fr.18

115

urn:service:sos.country-specific.fr.115

119

urn:service:sos.country-specific.fr.119

116000

urn:service:sos.country-specific.fr.116000

114

urn:service:sos.country-specific.fr.114

191

urn:service:sos.country-specific.fr.191

196

urn:service:sos.country-specific.fr.196

197

urn:service:sos.country-specific.fr.197

116117

urn:service:sos.country-specific.fr.116117
Today, France recognizes at least 12 emergency services for which a URN needs to be configured (including 112, to prevent a "non compliant" UE from failing to detect calls to 112). In addition, blocks 116ABC (except 116112) and 19X are reserved for future use.

Table 1 shows that the regulator has had a tendency to accelerate introduction of new emergency services in recent years.
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Table 1: Increase in number of emergency numbers in recent years

Japan

In Japan the Category IE is used. Hence, at least emergency numbers for which no category exist will have to be paired with an explicit URN. Possible examples of such numbers are those that can be paired with 184 (CLIR) or 186 (CLIR-override). It should be noted that a SIP 380 response to a normal INVITE with one of the above numbers, would also achieve emergency service initiation via an emergency registration when using the IMS.

The following numbers can be configured at the UE using a Category IE. 

Number
Category
110

police

119

ambulance and fire

118

coast guard

911

support varies per operator

112

support varies per operator

Below, an example of a possible number/URN pairing is given.

Number
URN

184 110
urn:service:sos.country-specific.jp.184110
184 119
urn:service:sos.country-specific.jp.184119
184 118
urn:service:sos.country-specific.jp.184118
186 110
urn:service:sos.country-specific.jp.186110
186 119
urn:service:sos.country-specific.jp.186119
186 118
urn:service:sos.country-specific.jp.186118
Some operators in Japan provide 110, 118, 119 via category information in a NAS registration response under certain conditions. Additionally, prefix for OIP/OIR (186/184) can be applied to emergency calls. For the purpose of supporting OIP/OIR some operators may wish to configure 6 numbers + associated URNs. In total, 9 numbers may need to be configured.

Poland
Poland's latest list with emergency number can be found here: http://prawo.sejm.gov.pl/isap.nsf/download.xsp/WDU20130001281/O/D20131281.pdf
984 – pogotowie rzeczne (River brigade)
985 – ratownictwo morskie i górskie (Mountain and sea rescue)
986 – straż miejska (Urban security)
997 – Policja (Police)
998 – Państwowa Straż Pożarna (Fire brigade)
999 – pogotowie ratunkowe – dysponent zespołów ratownictwa medycznego (Medical emergency)
991 – pogotowie elektrowni (Power plant emergencies)
992 – pogotowie gazowni (Gaz emergencies)
993 – pogotowie ciepłowni (Heating plant emergencies)
994 – pogotowie wodociągów (Water supply emergencies)
995 – Komendant Główny Policji (General head of police – system Child Alert)
996 – Centrum Antyterrorystyczne – Agencja Bezpieczeństwa Wewnętrznego (Anti-terrorist Interior security agency)
987 – Wojewódzkie Centrum Zarządzania Kryzysowego (Departmental crisis center management)
112 – wspólny numer alarmowy dla wszystkich służb ustawowo powołanych do niesienia pomocy (Common emergency number for all appointed emergency services)
The optional Category IE seems to be in use in Poland. At least the numbers 996, 995, 994, 993, 992, 991, 987, and 986, will have to be paired with an explicit URN. Below, an example of a possible number/URN pairing is given.

Today, Poland recognizes 14 emergency services for which a URN may have to be configured (including 112, to prevent a "non compliant" UE from failing to detect calls to 112). In addition, new emergency services and the related numbers can be approved by the regulatory authority. Any number will be taken from the 9xx range.

Other countries

More input has been solicited
Conclusion
While emergency calls can be established after receiving SIP 380 response, some operators have expressed an interest in enhancing the ability of the UE to detect the need to make an emergency call and to derive an emergency URN. 
Observation 1: Poland has 14 emergency numbers according to http://prawo.sejm.gov.pl/isap.nsf/download.xsp/WDU20130001281/O/D20131281.pdf. France has 12 according to https://www.arcep.fr/uploads/tx_gsavis/16-0172.pdf. Turkey and Brazil appear to have allocated many emergency numbers (10+?), however more definite information has not been found at this point.
Observation 2: many countries include "services of social value" among their emergency services. Indeed, the European union have defined some here: http://eur-lex.europa.eu/LexUriServ/LexUriServ.do?uri=OJ:L:2009:317:0046:0047:EN:PDF. The ones defined by the EU may overlap with ones defined in other European countries, e.g. 116 111 "child helpline" and 147 in Austria. Further European integration could result in countries recognizing both their local numbers that identify "services of social value" and the EU harmonized numbers as emergency service numbers.
Observation 3: many other "services of social value" can be identified. 

This paper demonstrates that requiring to support storage for up to 10 emergency numbers in the extended local emergency is both meaningless and insufficient (see observation 1). If CT1 insists on mandating a maximum number of numbers to store at the UE, as has been done in past (see TS 24.008), there is no clear argument in favour of limiting storage to maxima found in this paper (12 or 14). Indeed, some regulators appear to be accelerating the definition and introduction of new emergency services.
Requiring storage at the UE to maintain 20 numbers (plus URN information) may be insufficient in 2028 (based on conservatively extrapolating table 1) (e.g. considering the possibility of duplication of numbers, allowing for additional emergency services of "social value", etc.).
