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1. Abstract
This document discusses issues in support of the non-standardized types of emergency services.
2. Discussion
2.1 Introduction

In several countries, national regulators require non-standardized types of emergency services, i.e. other than those listed in TS 22.101. 
Examples are:

- 122 in China is a number for the emergency service for traffic accidents.

- 128 in Austria is a number for the emergency service for gas defects.

- 156 in Czech republic is a number for emergency service of municipal police (while 158 in Czech republic is a number for the emergency service of the national police).

- 114 in Italy is a number for emergency service for child protection.

http://en.wikipedia.org/wiki/Emergency_telephone_number lists further non-standardized types of emergency services already in place in different countries.

2.1A How the emergency call for non-standardized types of emergency service is established
If the numbers associated with the non-standardized types of emergency services were provided in the USIM (31.102 subclause 4.2.21) or via the NAS signalling (24.008 subclause 10.5.3.13), none of the types of emergency service could be indicated. As the numbers provided in the USIM or via the NAS signalling are used by both IMS and CS emergency call and since the CS EMERGENCY SETUP message does not contain the dialled digits, when making the UE detectable CS emergency call, the information of the type of the emergency service would not be provided to the network. 
Thus:

-
the emergency numbers associated with the non-standardized types of emergency services cannot be provided in USIM and via NAS signalling. 
-
in CS, emergency calls for the non-standardized types of emergency services are performed as UE non detectable CS emergency calls, i.e. as described in TS 22.101:
---------

NOTE 3:
If the UE does not recognise the emergency call numbers but the serving network recognises the dialled number as an emergency call number used in the country, a normal call set up takes place over the radio interface and after the serving network has recognised the emergency number the call is routed as an emergency call.
---------
-
in IMS, emergency calls for the non-standardized types of emergency services would be performed as the UE non detectable IMS emergency calls too.
2.2 Flows
The UE non detectable IMS emergency calls are performed using the following flows:
1) UE non detectable emergency call which P-CSCF identifies and passes to E-CSCF
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Figure 1:  UE non detectable emergency call which P-CSCF identifies and passes to E-CSCF

NOTE 1: Emergency call established using the flow in figure 1 cannot be transferred using emergency PS to CS SRVCC.

2) UE non detectable emergency call which P-CSCF identifies and rejects with 380 response
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Figure 2: UE non detectable emergency call which P-CSCF identifies and rejects with 380 response

3) UE non detectable emergency call which AS identifies and passes to E-CSCF
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Figure 3:  UE non detectable emergency call which AS identifies and passes to E-CSCF

NOTE 2: Emergency call established using the flow in figure 3 cannot be transferred using emergency PS to CS SRVCC.

4) emergency call in peering-based business trunking which IBCF identifies and passes to E-CSCF
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Figure 4:  peering-based business trunking
2.3 Issues and possible solutions
Issue 1: the information on the type of the emergency service can be lost between entity identifying the emergency call (P-CSCF in Figure 1, message 2 and AS in Figure 3, message 4) and E-CSCF. This applies particularly when each non-standardized type of emergency service does not have unique emergency service URN. In non emergency calls, UE is not required to set the To header field to the same value as the Request-URI.
Possible solutions:

- Sol_1-1: ensure that each non-standardized type of emergency service has unique emergency service URN. The type of emergency service is thus indicated in the Request-URI.
- Sol_1-2: E-CSCF having different Route URIs for each non-standardized type of emergency service and P-CSCF / AS selecting one of them depending on the Request-URI received from UE. The type of emergency service is thus indicated in the Request-URI and further detailed in the E-CSCF Route header field.
- Sol_1-3: P-CSCF / AS setting To header field to the value of Request-URI received from UE. The type of emergency service is thus indicated in the Request-URI and further detailed in the To header field.
Issue 2: the information on the type of the emergency service can be lost between E-CSCF and LRF in Figure 1, message 3 and Figure 2, message 5 and Figure 3, message 5. This applies particularly when each non-standardized type of emergency service does not have unique emergency service URN and when P-CSCF / AS do not replace To header field (as in Sol_1-3).

Possible solutions:

- Sol_2-1: ensure that each non-standardized type of emergency service has unique emergency service URN. The type of emergency service is thus indicated in the Request-URI.
- Sol_2-2: LRF having different Route URIs for each non-standardized type of emergency service and E-CSCF selecting one of them depending on the top Route header field received from P-CSCF. The type of emergency service is thus indicated in the Request-URI and further detailed in the LRF Route header field.
- Sol_2-3: P-CSCF / AS setting To header field to the value of Request-URI received from UE and E-CSCF preserving it. The type of emergency service is thus indicated in the Request-URI and further detailed in the To header field.
Issue 3: the information on the type of the emergency service can be lost between E-CSCF and PSAP in Figure 1 messages 5, 6, 7, Figure 2, messages 7, 8, 9 and Figure 3, messages 7, 8, 9. This applies particularly when each non-standardized type of emergency service does not unique emergency service URN. When discussing preserving the dialog identifier in IBCFs (C1-123739), several operators stated that IBCFs and transit networks can change the dialog identifier. I.e. To header field is not guaranteed to be passed unchanged all the way to PSAP.
Possible solutions:

- Sol_3-1: ensure that each non-standardized type of emergency service has unique emergency service URN. The type of emergency service is thus indicated in the Request-URI.
- Sol_3-2: PSAP having different Route URIs for each non-standardized type of emergency service and E-CSCF/LRF selecting one of them depending on the To header field or top Route header field received from P-CSCF (depending on the solution for Issue 1). The type of emergency service is thus indicated in the Request-URI and further detailed in the PSAP Route header field.
Issue 4: when one emergency number is used in both HPLMN (for default PSAP) and VPLMN (for non-standardized type of emergency service), it is not obvious how to distinguish:

-
the UE detectable emergency call sent by roaming UE as result of the emergency number on USIM (to be routed to default PSAP).

-
the 2nd INVITE sent by home UE as response to 380 response (to be routed to PSAP for the non-standardized type of emergency service).
-
the 2nd INVITE sent by roaming UE of another HPLMN (where the dialled number is not an emergency number) as response to 380 response (to be routed to PSAP for the non-standardized type of emergency service).
In all cases above, the To contains the same dialled digit and Request-URI containing urn:service:sos
Possible solutions:

- Sol_4-1: ensure that each non-standardized type of emergency service has unique emergency service URN, P-CSCF inserts the emergency service URN in message 2 and UE copies it to the Request-URI of message 3. When receving message 3, the type of emergency service is indicated in the Request-URI.
- Sol_4-2: UE does not insert the dialled digits when UE roams and digits were provided by HPLMN (i.e. in USIM). When receving message 3, the type of emergency service is indicated in the Request-URI and further detailed in the To header field.

Issue 5: not clear how the PBX indicates the type of the emergency service in peering-based business trunking in Figure 4, message 2. This applies particularly when each non-standardized type of emergency service does not have unique emergency service URN.
Possible solutions:

- Sol_5-1: ensure that each non-standardized type of emergency service has unique emergency service URN. The type of emergency service is thus indicated in the Request-URI.

- Sol_5-2: IBCF having different Route URIs for each non-standardized type of emergency service and PBX selecting one of them depending on the type of emergency service. The type of emergency service is thus indicated in the Request-URI and further detailed in the LRF Route header field.

- Sol_5-3: PBX setting To header field to the value of Request-URI received from UE and IBCF preserving it. The type of emergency service is thus indicated in the Request-URI and further detailed in the To header field.

3. Conclusions

Support of the non-standardized types of emergency services is currently incomplete in 24.229 as the information of the type of emergency service can be lost or cannot be correctly determined. 
Possible solutions preserving the type of emergency service are listed in section 2.3.
4. Proposal

It is proposed to discuss and agree way forward for support of the non-standardized types of emergency services.
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