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Introduction

ETSI STF 399 is producing eCall test cases, protocols and TTCN specifications for eCall conformance testing. We are also working with RAN5 and GERAN 3 to incorporate these tests into the existing UE conformance test specifications TS34.123-1 (GSM terminals) and TS51.010-1 (UMTS terminals).  
To verify that a mobile terminal that supports voice calls is capable of correctly establishing an emergency call (TS12), the USIM is provisioned with several emergency short codes and their corresponding Emergency Service Category setting, if required. 

An eCall is an ‘ordinary’ emergency call with the Emergency Service Category (flag) set to either Manually Initiated eCall or Automatically Initiated eCall.

At present there are no short dialling codes specified for eCall emergency call set-up. It is the responsibility of the mobile operator to provision the USIM with suitable eCall short dialing codes of their choice. This means allocating short codes that do not conflict with other UE supported short codes used for e.g. accessing voice mail.     
To avoid possible equipment interworking problems, to minimize false calls and to ensure reliable eCall establishment, in this paper we explain how an eCall is signalled to the network and why we advocate the specification of two new harmonized emergency short codes for the eCall service.
1
Problem and USIM provisioning for eCall
Lack of harmonised short codes for eCall set-up is likely to cause interworking problems when the eCall equipment is made up of separate in-vehicle systems and network access devices from different manufacturers. 

Additionally, the USIM provider (network operator) currently needs to ensure that chosen short codes for eCall initiation are not the same as any other short code used, or that may be used in the future, for other non-emergency service invocation e.g. 121 for accessing voice mail.
1.1
Programming the test USIM for eCall Capable UE
UE conformance test procedures require a USIM to be programmed with the following information:

1.1.1
eCall Capable UE (unrestricted) that also supports subscription services
The UE is equipped with a USIM containing default values except for those listed below.

	USIM field
	Value/Remark

	EFUST
	Service n°4 Service Dialling Numbers (SDN) and Service n°89 eCall Data available

	EFSDN
	Last two entries of SDNs, eCall Test Number and eCall reconfiguration number

	EFEST
	Enabled Services Table

	EFECC
	Emergency Call Codes

Emergency Service Category bit 6 and 7 set to 1


 1.1.2
eCall Capable UE (restricted) eCall ‘only’ 

The UE is equipped with a USIM containing default values except for those listed below.

	USIM field
	Value/Remark

	EFUST
	Service n°2 Service Dialling Numbers (FDN) and Service n°89 eCall Data available

	EFFDN
	Display two FDNs, eCall Test Number (123456) and eCall reconfiguration number (345678)

	EFEST
	Enabled Services Table

	EFECC
	Emergency Call Codes

Emergency Service Category bit 6 and 7 set to 1


In both cases, unrestricted and restricted eCall capable UE, the exact EFECC Emergency Call Codes are not specified in the above test/operational USIM settings. 

1.2
Emergency Short Codes and associated Emergency Service Category settings

The structure and coding of EFECC for each short code and its associated Emergency Service Category identifier is specified in TS31.102:

This EF contains emergency call codes.

	Identifier: '6FB7'
	Structure: linear fixed
	Mandatory

	SFI: '01'
	

	Record size: X+4 bytes
	Update activity: low

	Access Conditions:


READ
ALW


UPDATE
ADM


DEACTIVATE
ADM


ACTIVATE
ADM



	Bytes
	Description
	M/O
	Length

	1 to 3
	Emergency Call Code 
	M
	3 bytes

	4 to X+3
	Emergency Call Code Alpha Identifier
	O
	X bytes

	X+4
	Emergency Service Category
	M
	1 byte


Emergency Call Code: Mandatory. The emergency call code is of a variable length with a maximum length of 6 digits. Each emergency call code is coded on three bytes, with each digit within the code being coded on four bits. If a code of less than 6 digits is chosen, then the unused nibbles shall be set to 'F'.

Emergency Call Code Alpha Identifier: Optional. Information about the dialled emergency number to be displayed to the user, or e.g. ‘eCall (Manual)’ or ‘eCall (Automatic)’.

Emergency Service Category: Mandatory. Information to be sent to the network indicating the category of the emergency call. Coding is according to TS 24.008 and TS 22.101. Bit 6 = 1 informs network that this is a Manually Initiated eCall, Bit 7=1 informs network that this is a Manually Initiated eCall and that the MSC should route the call accordingly to a designated PSAP E.164 number.
NOTE: Dialled short code digits, matching those in USIM EFECC, are not sent to the network. The network only receives an emergency service request message.
2
Proposed new short codes for eCall emergency service invocation

To facilitate testing, and to minimize the risk of eCall call set-up failure, it is proposed to specify 2 new emergency short codes for eCall.  

The suggested EFECC codes and their associated Emergency Service Categories (as specified in TS24.008) are: 

1121 
Manually initiated eCall 
(Emergency Service Category IE bit 6 set to 1)

1122
Automatically initiated eCall 
(Emergency Service Category IE bit 7 set to 1)
2.1
Justification for choosing these particular short codes

The reason for choosing these particular numbers is that if dialled deliberately or inadvertently from a UE containing a USIM that has not been provisioned for eCall (see introduction) then the ‘safe’ outcome is likely to be one of the following:

(a)  
UE does not recognise 1121 or 1122 as a valid emergency call request

(b)
UE does not recognise 1121 or 1122 as valid request and will send digits as Mobile Originate call request to network. Network will not recognize 1121 or 1122 as valid and will return called number error indication to caller e.g. number unobtainable.
(c)
UE does not recognise 1121 or 1122 as valid request and will send digits as Mobile Originate call request to network. The network will interpret this as an emergency call set-up request but because there is no Emergency Service Category IE (eCall ‘flag’) present in the MO call set-up message the network will handle the call as a ‘normal’ e.g. 112 emergency call and route the call to the PSAP with responsibility for the callers geographical location.

(d)
UE does recognise the dialled digits 1121 and 1122 as ‘over dialled’ 112 and initiates a ‘normal’ emergency call. Because the UE has not been provisioned for eCall the eCall ‘flag’ bits will not be set in the Emergency Service Category IE, and the network will route the call to the PSAP with responsibility for the caller’s geographical location. 
2.2
UE provisioned for eCall and uses the harmonised 1121 and 1122 numbers
A UE that has been correctly provisioned for eCall, and uses the harmonised short codes, will recognise the numbers 1121 and 1122 and send an emergency call set-up message, including the corresponding Emergency Service Category settings, to the network. 
3
Proposed (draft) text for a CR to TS22.101 (Release 8, 9, 10 ?)

10
Emergency Calls

10.1 
General requirements

It shall be possible to establish an emergency speech or GTT [26], subject to national requirements, call. The term ‘Emergency call’ henceforth refers to both speech and GTT Emergency calls, if applicable. Emergency calls will be routed to the emergency services in accordance with national regulations for where the subscriber is located. This may be based upon one or more default emergency call numbers stored in the ME. It shall be allowed to establish an emergency call without the need to dial a dedicated number to avoid the mis-connection in roaming case, such as menu, by use of a 'red button', or a linkage to a car air bag control. Emergency calls shall be supported by the UE without a SIM/USIM/ISIM being present. No other type than emergency calls shall be accepted without a SIM/USIM/ISIM. 

The Emergency service is required only if the UE supports voice.

NOTE 1: 
It will be left to the national authorities to decide whether the network accepts emergency calls without the SIM/USIM/ISIM.

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
When a SIM/USIM is present, subscriber specific emergency call set-up MMI shall be provided.  The Home Environment operator shall specify preferred emergency call numbers (e.g. 999 for UK citizens or 110, 118 and 119 for Japanese citizens).  These emergency call numbers shall be stored in the SIM/USIM and the ME shall read this and use any entry of these digits to set up an emergency call. It shall be possible to store more than one instance of this field. 

NOTE 2: 
Release '98 and earlier SIM cards have the capability to store additional emergency call numbers. However in many cases this has not been used.
It shall be possible to tie any emergency call number to any single emergency call type or to any combination of emergency call types.  The association between emergency call numbers and emergency call type shall be able to be programmed by the Home Environment operator into the SIM/USIM.


Example:

19

Police (Albania)

100

Police and Fire Brigade (Greek cities)

100

Ambulance and Fire Brigade (Belgium)

112

Police and Ambulance (Italy)

112

General emergency call, all categories (Sweden)

115

Fire Brigade (Italy)

144

Ambulance (Austria)

1121

Manually Initiated eCall (MIeC)

1122

Automatically Initiated eCall (AIeC)

Where the UE supports the eCall service, the Home Environment operator shall specify preferred emergency call numbers for manually and automatically initiated eCalls. If the harmonised short codes 1121 and 1122 are not used then, any other operator preferred short codes shall be chosen so as not to conflict with other emergency or non-emergency service short codes that may be stored on the USIM or ME. Assigned emergency short codes, up to 6 digits in length, and their associated emergency service type identifiers, shall be stored on the USIM. 

NOTE 3:
When the emergency call numbers are recognised by the UE the dialled number is not included in the emergency call setup message sent to the network. 
NOTE 4:
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.

The user friendly MMI that specifies the type of emergency call directly (e.g. menu) should be supported for use in any (i.e. home or visited) PLMN to avoid the mis-connection in roaming case.  This shall be allowed both with and without SIM/USIM being present.

When emergency call establishment is initiated, the emergency call type shall be sent by the UE if it is available.

The serving network may download additional emergency call numbers to the UE in order to ensure that local emergency call numbers are known to the UE.  The UE shall regard these emergency numbers as valid in that country only (as identified by the MCC) and shall discard them when a new country is entered.

If permitted by local regulation, it shall be possible for the user to prevent the sending of his public user identifiers and the location information to the PSAP (i.e  emergency response centre).

NOTE:
Operator policies (e.g. requirements for support of emergency communications) may over-ride the user request for suppression.

10.1.1 
Identification of emergency numbers
The ME shall identify an emergency number dialled by the end user as a valid emergency number and initiate emergency call establishment if it occurs under one or more of the following conditions. If it occurs outside of the following conditions, the ME should not initiate emergency call establishment but normal call establishment. Emergency number identification takes place before and takes precedence over any other (e.g. supplementary service related) number analysis.

a)
112 and 911 shall always be available. These numbers shall be stored on the ME.
b)
Any emergency call number stored on a SIM/USIM when the SIM/USIM is present.

c)
000, 08, 110, 999, 118 and 119 when a SIM/USIM is not present. These numbers shall be stored on the ME.

d)
Additional emergency call numbers that may have been downloaded by the serving network when the SIM/USIM is present.

End of changes
3
Alternative dedicated AT+CECALL commands for eCall initiation

An alternative method for eCall set-up, using dedicated AT commands, has recently been agreed by CT1 and is expected to be specified in TS27.007 Release 9. 

The benefit in using these commands is that it obviates the need for harmonised or operator designated emergency short codes for eCall initiation to be added to the USIM (EFECC).  

The specified AT+CECALL commands do not rely on information stored in the USIM for Manual eCall Initiation or Automatically eCall Initiation, however,  the USIM has to be provisioned with the eCall service #89, and Fixed Dialling Numbers and Service Dialling Numbers for Mobile Originated test and reconfiguration calls, as shown in the USIM set-up tables (see 1.1.1 and 1.1.2). 

4
Conclusions 

The use of specific AT+C commands for eCall initiation can be considered to be an ME - USIM hybrid solution to be incorporated in e.g. wireless chip sets intended primarily for eCall network access devices. 

If generic wireless modules are being used, that don’t support the new AT+CECALL commands, then the existing emergency call set-up procedure, using the operator provisioned short codes and associated Emergency Service Category settings (eCall ‘flag’) in the USIM EFECC, can be used.

To avoid possible equipment interworking problems, to minimize false calls and to ensure reliable eCall establishment, we strongly recommend the specification of two new harmonized emergency short codes (1121 and 1122 as discussed) for the eCall service.
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