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1. Introduction

This contribution discloses a first draft for a procedure for the reliable transmission of eCall data via the CTM modem defined in 3GPP TS 26.226 [1], TS 26.230 [2] and TS 26.231 [3].
The proposal is simple and straight forward. It uses CTM “as is”. 

Input document S4-070412 reports a first Analysis of this draft eCall via CTM ARQ procedure under marginal radio conditions.
2. Outline of a possible eCall data transmission procedure via CTM
The Minimal Performance Requirements for CTM as given in [3] indicate that CTM is per se quite reliable. Simulations done at Ericsson lead to the conclusion that the real performance is even better: the Minimal Performance Requirements for CTM allow quite some implementation margin.
Nevertheless: eCall needs “100%” reliable data to fulfil its high ambitions.

Without a strong CRC for error detection and an automatic retransmission (ARQ) of corruptly received data, it is impossible to achieve the required Reliability. Well known is:
An ARQ protocol gets higher and higher success rate with smaller and smaller transmission bursts. On the other hand the ARQ overhead increases with smaller burst length and so the transmission time under ideal channel conditions increases.

So it is necessary to find a reasonable compromise and that depends mainly on three Requirements:
a) Desired transmission time under ideal channel conditions
b) Worst case channel conditions, under which a successful transmission is wanted

c) Reliability of successfully transmitted data.
For eCall, intended to save human lives, it seems of utmost importance to prioritize reliability, 
then channel conditions and last transmission time.
Based on the good observed performance of CTM a first proposal for eCall looks like:


1) 28 bytes of Burst length: 
    28 Bytes just fit into 140 bytes nicely
    28 Bytes are about the essential part of the MSD (i.e. the ESD).
2) 2 byte Header: 
     to mark the beginning of each data burst
     to number each burst
     to do some housekeeping (e.g. length of burst etc).

2) 4 byte CRC:
    for high reliability of a successfully received data burst.

4) Positive and Negative Acknowledgement (Ack / Nak) of 5 Bytes (not detailed here).
    This Ack / Nak are send after each eCall Burst from the PSAP to the in-vehicle system.

5) Explicit Request to send or repeat eCall Data.
    This Explicit Request is send from the PSAP to the In-Vehicle System, if and when the PSAP 
     is able and willing to get the eCall data. It’s design is similar to that of Ack / Nak.

3. A successful transmission under ideal channel conditions
The following figure outlines the timing for a successful transmission of the whole MSD of 5 burst (28 bytes each) under ideal channel conditions, i.e. when no retransmission is needed.
Half-Duplex is assumed (analogue lines in the path). 
In full duplex operation the transmission time for MSD could be reduced by about 6 seconds.
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Figure 3.1: Transmission of eCall data via CTM under ideal channel conditions

Note: 
CTM was designed for high reliable text transmission in real time conversations.

For text telephony not all 256 code points of an 8-bit character (byte) are necessary.
Some code points are reserved for CTM housekeeping, some are mapped to 2.byte internal representation.

For eCall data transmission a fully transparent data channel is required. The proposal above includes an 8-to-7 bit mapping of net input data to CTM transmission data.

A burst of 28 bytes eCall data is therefore transmitted internally via CTM as 32 byte burst.
Input document S4-070412 reports a first Analysis of this draft eCall via CTM ARQ procedure under marginal radio conditions.
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