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Foreword

This Technical Specification has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

Introduction

This Technical Standard (TS) contains an electronic copy of the ANSI‑C code for the eCall In-band Modem used for the pan-European eCall system.

1
Scope

The present document specifies the eCall modem algorithm and includes the bit exact ANSI C-code reference.
The eCall modem enables the reliable transmission of accident and emergency related data e.g. accurate location, direction of travel and vehicle identity information, to a Public Service Answering Point (PSAP). The eCall modem is intended to operate over existing mobile cellular and fixed networks that support Teleservice 12 (TS12) [2] emergency voice calls, and specifically over those networks that support 112/E112 emergency calls. 

The Minimum Set of Data (MSD) will normally be transmitted, upon request, immediately following the establishment of a voice call to the PSAP and, when required, additional data may also be transferred during the emergency call. Reliability is achieved by an enhanced FSK modulation technique and includes error protection, interleaving and synchronization.  A general description of the in-band modem as specified for the European eCall emergency service can be found in TS26.xyz[2].
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

 [x]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications"
.
…

…
It is preferred that the reference to 21.905 be the first in the list.

3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [x] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [x].
3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].

eSafety: 
European Commission sponsored forum for the improvement of  road safety aspects for European citizens

eCall:
A manually or automatically initiated emergency call (TS12) from a vehicle, supplemented with a minimum set of  emergency related data (MSD), as defined under the EU Commission’s eSafety initiative.

MSD:  The Minimum Set of Data forming the data component of an eCall sent from a vehicle to a Public Safety Answering Point or other designated emergency call centre. The MSD has a maximum size of 140 bytes and includes, for example, vehicle identity, location information and time-stamp.
E112 call :  An emergency call initiated using the pan-European harmonised number 112, with additional ‘best effort’ location information  provided by the network operator.

3.2
Symbols

For the purposes of the present document, the following symbols apply:

<symbol>
<Explanation>

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [x] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [x].
FEC
Forward Error Correction

FSK
Frequency Shift Key
IVS

In Vehicle System (eCall terminal and associated sub-systems in vehicle) 
PCM
Pulse Code Modulation

PSAP 
Public Service Answering Point
RX




Receive
TX
Transmit

VAD1
Voice Activity Detector type 1
VAD2
Voice Activity Detector type 2
4
C-Code Structure – General
Both PSAP and IVS modems utilize the transmitter and receiver functions provided by the source code listed below.
4.1
C-Code: Contents of the C source code
The following are the C source files that comprise Airbiquity’s aqLink in-band modem software.
Main Level Routines

aqlink5.c

Coordinates modem transmitter and receiver functions
Transmitter and Receiver 
arq.c


ARQ routine that determines transmission schedule, windowing, frame checking.
larx_rate400.c
400 baud receiver functions (includes 400 bps and 800 bps modes).
layera_rx.c
Coordinates physical layer receiver functions.
layera_tx.c
Executes physical layer transmitter functions.
layerb.c

Executes the modem state machine.
Forward Error Correction/CRC

bch_decode.c

BCH decoder and error correction functions
cyc_encode.c

Cyclic encoding functions
Utility

aqutils.c

Contains utility functions such as arithmetic routines, message formatting, etc.
4.2
C-Code: Program execution
4.3
C-Code: Function Descriptions
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Proforma copyright release text block

(e.g. for PICS and PIXIT Proformas)

This text box shall immediately follow after the heading of an element (i.e. clause or annex) containing a proforma or template which is intended to be copied by the user. Such an element shall always start on a new page.

Notwithstanding the provisions of the copyright clause related to the text of the present document, [tbd] grants that users of the present document may freely reproduce the <proformatype> proforma in this {clause|annex} so that it can be used for its intended purposes and may further publish the completed <proformatype>.

Abstract Test Suite (ATS) text block

This text should be used for ATSs using TTCN. The subdivision is recommended.

This ATS has been produced using the Tree and Tabular Combined Notation (TTCN) according to ISO/IEC 9646‑3 [<x>].

The ATS was developed on a separate TTCN software tool and therefore the TTCN tables are not completely referenced in the table of contents. The ATS itself contains a test suite overview part which provides additional information and references.
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