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1. Introduction

The ETSI MSG LS " Potential eCall PSAP initiation sequence interference to non-eCall emergency calls" (Tdoc S4 (09)0680) has asked the SA4 to find some solutions to the following issue :

"(when sending some recognition signals to the caller) A potentially serious problem exists because, on hearing this PSAP modem tone,  (non-eCall) emergency callers may think that  their emergency calls have been misrouted to a fax machine and thus be inclined to clear down the calls. Upon redialling, the emergency calls are likely to be routed to the same eCall equipped PSAP and the same confusing modem tones encountered."

The LS suggested than the equipped cars signal their eCall capability to the PSAP, instead of the pull initiation mode from the PSAP.

Two set of solutions may be found in order to solve this issue:

- use of an in-band signal : the eCall modem indicates its presence thanks to a signal (usually a combination of frequencies) that are sent at the beginning of the communication

- use of the signalling channel capabilities : the IVS makes use of the messages that are sent inside the signalling channels of the mobile network.

Document SA4 Tdoc 090730 has made a very relevant comparison between the different in-band possibilities. The goal of the present document is to complete Tdoc 090730 with the presentation of an additional alternative, which consists in using the Bearer capability of the Setup message..

2. The use of the BC of the Setup message to indicate an eCall modem

The emergency setup

In order to establish an emergency call, the TE (IVS) sends an "emergency setup message" (different of the ordinary setup message) that is received by the MSC.

This emergency setup message is specified by 3GPP TS 24.008 V8.6. The information elements of this message are described hereafter.

Table 9.62/3GPP TS 24.008: EMERGENCY SETUP message content

	IEI
	Information element
	Type/Reference
	Presence
	Format
	Length

	
	Call control
	Protocol discriminator
	 M
	 V
	 1/2

	
	protocol discriminator
	10.2
	
	
	

	
	Transaction identifier
	Transaction identifier
	 M
	 V
	 1/2

	
	
	10.3.2
	
	
	

	
	Emergency setup
	Message type
	 M
	 V
	1

	
	message type
	10.4
	
	
	

	04
	Bearer capability
	Bearer capability
	 O
	 TLV
	 3-11

	
	
	10.5.4.5
	
	
	

	2D
	Stream Identifier
	Stream Identifier
	O
	TLV
	3

	
	
	10.5.4.28 
	
	
	

	40
	Supported Codecs
	Supported Codec List
	O
	TLV
	5-n

	
	
	10.5.4.32
	
	
	

	2E
	Emergency category
	Service category
	O
	TLV
	3

	
	
	10.5.4.33
	
	
	


Weakness of the ecall flag

The GPP TS22101 specifies that the emergency category should be used by IVS, which shall use the bits MieC (Manual Initiated eCall  and AieC (Automatic Initiated eCall) that is indicating that the emergency call is an eCall.

But this indicator is not an end-to-end indicator, as it is used at MSC level for the routing, and it is not carried by the fixed ISUP network to the PSAP access. Thus, the Q931 primary rate access of the PSAP don't receive this indicator inside the setup message. 

Therefore, the PSAP presently receives some setup messages exactly identical, whether the call is an ecall or an ordinary e112 call.

Use of the BC capability

Another information element of the emergency set-up is the Bearer Capability (BC). This element is an end to end information, unchanged by the network,  is 7 bytes long . The  signification of the byte 6c of the BC  is "modem type", according to the following table:

Table 10.5.111/3GPP TS 24.008: Bearer capability information element

	Connection element (octet 6c)

Bit 

7 6 

0 0
transparent 

0 1
non transparent (RLP) 

1 0
both, transparent preferred 

1 1
both, non transparent preferred 

The requesting end (e.g. the one sending the SETUP message) should use the 4 values depending on its capabilities to support the different modes. The answering party shall only use the codings 00 or 01, based on its own capabilities and the proposed choice if any. If both MS and network support both transparent and non transparent, priority should be given to the MS preference.

Modem type (octet 6c)

Bits 

5 4 3 2 1 

0 0 0 0 0
none

0 0 0 0 1
V.21 (note 1)

0 0 0 1 0
V.22 (note 1)

0 0 0 1 1
V.22 bis (note 1)

0 0 1 0 0
reserved: was allocated in earlier phases of the protocol

0 0 1 0 1
V.26 ter (note 1)

0 0 1 1 0
V.32

0 0 1 1 1
modem for undefined interface

0 1 0 0 0
autobauding type 1

All other values are reserved.

 Note 1: In A/Gb mode and GERAN Iu mode only.




Different modems are indicated by this element. One particular value is  "00111 modem for undefined interface".

It seems particularly convenient to use this value in order to indicate an eCall modem.

Once byte 6c of the BC information element has been set to 00111, the IVS sends the emergency setup message to the MSC.

The MSC generates an ISUP Setup message, including this BC information element unchanged. The PSAP with digital connectivity will receive this setup message, in general in the channel 16 of its Primary Rate Access (PRA). 

Therefore, the routing of the incoming call towards an ecall modem is particularly easy. The PSAP's PBX or ACD will examine the content of the BC, and if its value is 0, it will route the call to an operator, and if its value is 7, then it will transfer the call to a modem equipped extension.

The only PSAP capability that is needed is the capability to read the BC element of the emergency setup messages.

3. Comparison of the in band/signalling channel methods for ecall calls recognition

General considerations

The use of BC capability is not exclusive of the use of in-band methods. The BC recognition method is an  additional possibility, added to in-band push or pull methods. 

The use of the BC in order to differentiate the ecalls from the ordinary calls does not need any modification in the mobile or in the fixed network. This method relies on the use of the existing network capabilities.

Advantages of the BC eCall recognition method

The use of the BC recognition for eCall is completely compatible with the existing PSAP working organisation. In particular, the BC recognition is fully compatible with the welcome/waiting  messages installed on the 112 lines in some countries.

The use of the BC recognition method makes that the ecall implementation in the PSAP equipement has no impact on the "ordinary" 112 calls. In particular, it avoids the inconvenients such as the additional 2s delay for the ordinary calls.

It provides a method for automatic ecall recognition without any inconvenients, which is not the case when using an in-band recognition method. 

It allows to route the incoming ecalls to specifically equipped extensions, or specifically trained operators. This avoids the equip all the PSAP operator positions. It makes PSAP equipment less expensive.

Inconvenients of the BC recognition method

This method works only for a PSAP having a digital connectivity (PRA or ISDN 2B+D lines) with the fixed network. Although this is the case in all the large European countries, it may exist some very small PSAPs with analog lines.

This method needs an ACD or a PBX capable of reading the BC information element, inside the ISUP Setup message, and then to route the calls to the modem equipped extensions. As the BC normally enables to differentiate modems from other calls, this should be a feature easy for most ACD, but may be difficult for an ordinary PBX. It may require to change the PBX.
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