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1. Introduction
There is a mismatch between sub services registered for "sos" service URNs allocated by IANA used in SIP for summoning emergency services (defined in IETF RFC 5031) and categories specified in 3GPP TS 24.008.
2. Problem
IETF RFC 5031 defines the following sub-services (as registered with IANA), however, 3GPP TS 24.008 only allows for five of those (shown in bold in the below list):
   urn:service:sos

   urn:service:sos.ambulance

   urn:service:sos.animal-control 

   urn:service:sos.fire

   urn:service:sos.gas

   urn:service:sos.marine

   urn:service:sos.mountain

   urn:service:sos.physician

   urn:service:sos.poison

   urn:service:sos.police

3GPP TS 22.101 defines an exhaustive list of direct dial emergency services that the 3GPP system shall support in clause 10.1, thus:

10.1 
General requirements

[..]

It shall be possible to initiate emergency calls to different emergency call centres, depending on the type of emergency. The following types of emergency calls shall be possible:

· Police

· Ambulance

· Fire Brigade

· Marine Guard

· Mountain Rescue
· Manually Initiated eCall (MIeC)

· Automatically Initiated eCall (AIeC)
· Spare
3GPP TS 24.008 defines the Emergency Service Categories encoding in the NAS signalling in clause 10.5.4.33, thus:
10.5.4.33
Service category

The purpose of the Service category information element is to provide the network with information about services invoked by the user equipment.

The Service category information element is coded as shown in figure 10.5.118d/3GPP TS 24.008 and table 10.5.135d/3GPP TS 24.008

The Service category is a type 4 information element with a minimum length of 3 octets.
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Figure 10.5.118d/3GPP TS 24.008 Service Category information element

Table 10.5.135d/3GPP TS 24.008: Service Category information element

Emergency Service Category Value (octet 3)

The meaning of the Emergency Category Value is derived from the following settings (see 3GPP TS 22.101 [8] clause 10):

Bit 1
Police

Bit 2
Ambulance

Bit 3
Fire Brigade

Bit 4
Marine Guard
Bit 5
Mountain Rescue

Bit 6
manually initiated eCall

Bit 7
automatically initiated eCall

Bit 8
is spare and set to "0"

Mobile station may set one or more bits to "1"

If more than one bit is set to "1", routing to a combined Emergency centre (e.g. ambulance and fire brigade in Japan) is required. If the MSC can not match the received service category to any of the emergency centres, it shall route the call to an operator defined default emergency centre.

If no bit is set to "1", the MSC shall route the Emergency call to an operator defined default emergency centre. 

A mobile station initiating an eCall shall set either bit 6 or bit 7 to “1”. The network may use the information indicated in bit 6 and bit 7 to route the manually or automatically initiated eCall to an operator defined emergency call centre.

It can be seen that if the user selects a phone number that corresponds with an Emergency Service Category Value e.g. where bit 1 is set, the UE maps that to an INVITE with an R-URI set to "urn:service:sos.police". Also the reverse is true e.g. if a user enters or selects from their address book the "urn:service:sos.police" URN, the UE will attempt a CS emergency call with bit 1 set of the Emergency Service Category Value.
The mismatch mentioned in the "introduction" is two fold:

1. Valid URN with no matching Emergency Service Category: If a user were to enter or obtain from an address book a URN that has no matching Emergency Service Category Value (as defined in 3GPP TS 24.008) e.g. "urn:service:sos.animal-control": 
· is the call attempt is considered an emergency call? 

· Note that an operator offers strictly the Emergency Services asked by the Regulators, and it has no economical justification to offer more (SA1#43). That would suggest the call attempt shall not be considered an emergency call.
· the UE selects the CS domain to make the call if the call attempt is considered an emergency call, which Emergency Service Category Value should then be provided to the network?
2. Invalid URN: If a user were to enter or obtain from an address book a URN that has not been defined in IETF RFC 5031 e.g. "urn:service:sos.beer", and the UE selects the CS domain to make the call, if the call attempt is considered an emergency call, which Emergency Service Category Value should then be provided to the network?
3. Overview of discussions
3.1 Refrain from making calls with URNs that do not have a corresponding emergency service category

It has been proposed that a UE shall ignore "sos" service URNs for which there are no corresponding Emergency Service Category Values. Effectivelly, a user entering or selecting from an address book URNs "urn:service:sos.animal-control", "urn:service:sos.gas", "urn:service:sos.marine", "urn:service:sos.physician" or " "urn:service:sos.poison" (and an "equivalent" telephony number is somehow not available) will not experience a call or a SIP session attempted by the UE.
A user, whose UE is not making a phone call/session while the user is attempting the phone call, is not a happy user.
3.2 Refrain from using emergency service bearers for calls with URNs that do not have a corresponding emergency service category

In this solution a UE does not select emergency bearer services when issuing a SIP request with R-URI set to e.g. "urn:service:sos.animal-control". The UE still sends the SIP INVITE. The network needs to be configured to handle emergency service URNs or non-emergency service URNs.

Simularly, today, when making a basic CS call in the home network using a direct dial emergency service number that is not recognized as an emergency number in that network's country (e.g. "119" in the USA), the user is notified that the number is not valid/not in service.
Similarly in IMS, a misbehaving 3GPP UE or a non-3GPP UE (i.e. contains a SIP stack that is not compliant to 3GPP TS 24.229) may still issue a SIP request to the network with the R-URI set to "urn:service:sos.animal-control". Although a UE should not select emergency bearer services when issuing a SIP request with the R-URI set to such a URN, a network needs to be able to handle this scenario.

Since these URNs are not routeable (as defined in IETF RFC 5031, section 1: "Since service URNs are not routable, a SIP proxy or user agent has to translate the service URN into a routable URI"), a network must replace any service URN with a routeable URI. If a routeable URI does not exist for a provided service URN, regardless of whether the URN is an emergeny service URN, the network can already reject the request e.g. by returning a SIP 404 (Not Found) response. 
4. Conclusions

The solution proposed in section 3.2 of this paper is preferred over that in section 3.1. In brief, if emergency bearer services are used by a UE, only SIP requests with a URN for which a corresponding Emergency Service Category Value (as specified in 3GPP TS 24.008) exists are able to use an emergency bearer.
It should be noted that if this solution is agreeable, changes to e.g. the P-CSCF are needed: a P-CSCF need not be configured such that all "sos" service URNs are to be forwarded to an E-CSCF. Changes to an S-CSCF may also be needed. Changes to a UE are needed for either solution.
5. Proposal

The following DRAFT changes to 3GPP TS 24.229 demonstrate the type of changes needed in order to realize the solution proposed in section 3.2.
* * * First Change * * * *

5.1
Procedures at the UE

5.1.0
General

The UE procedures for UE detectable emergency calls are defined in subclause 5.1.6. Exceptions to UE procedures for SIP that do not relate to emergency, are documented in subclause 5.1.6 and shall apply. These exceptions include handling of a response to a request not detected by the UE as relating to an emergency.
A service URN with a top-level service type of "sos" as specified in RFC 5031 [69] and with a sub-service type shall not be considered an emergency service URN if the URN is not one of the service URNs in Table B.2.2.6.1.
[..]
5.1.6.8
Emergency session setup

5.1.6.8.1
General

The UE shall translate any user indicated emergency number as specified in 3GPP TS 22.101 [1A] to an emergency service URN, i.e. a service URN with a top-level service type of "sos" as specified in  in Table B.2.2.6.1. An additional sub-service type can be added if information on the type of emergency service is known.

[..]
* * * Next Change * * * *

5.2.10.1
General

[..]
The P-CSCF shall store a configurable list of local emergency service identifiers, i.e. emergency numbers and emergency service URNs, which are valid for the operator to which the P-CSCF belongs to. In addition to that, the P-CSCF shall store a configurable list of roaming partners' emergency service identifiers.

NOTE 2:
The emergency service URN are common to all networks, although subtypes might either not necessarily be in use, or a different set of subtypes is in use. A service URN with a top-level service type of "sos" and an additional sub-service type that is not in the lists with emergency service identifiers, is not considered an emergency service identifier by the operator. The above requirements do not apply to subtypes of the emergency service URN.

[..]
* * * Next Change * * * *

5.4.3.2
Requests initiated by the served user

[..]
10)
if the request is not forwarded to an AS and if the outgoing Request-URI is:

[..]
-
an emergency service URN, see subclause 5.2.10.1. In this case the S-CSCF shall not modify the received Request-URI.

When the S-CSCF receives a request initiated by the served user for which the S-CSCF does not have the user profile or does not trust the data that it has (e.g. due to restart), the S-CSCF shall attempt to retrieve the user profile from the HSS. If the S-CSCF fails to retrieve the user profile, the S-CSCF supports S-CSCF restoration procedures, and the Request-URI of the request does not match an emergency service URN (see see subclause 5.2.10.1), then the S-CSCF shall:

[..]

Depending on operator configuration (see subclause 5.4.1.8), when the S-CSCF receives a request with a Request-URI that does not match an emergency service URN (see subclause 5.2.10.1), the request initiated by the served user for which the S-CSCF has modified but not synchronized the service profile for the served user and the S-CSCF supports S-CSCF restoration procedures, then the S-CSCF shall reject the request as described in items I), II) and III).

