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1. Introduction

This contribution proposes to setup a “watertight” statistical formulation of the eCall data transmission requirements, such that these can be verified by objective means in simulations and real life measurements. First requirement target values are given in [brackets] and are subject for discussion.
2. Existing Service Requirements
TS 22.101 [4] gives the following requirements to the transfer of MSD from the in vehicle system the network in verbal expressions, which need to be translated into a mathematical formulation.

Begin of extract from TS 22.101:


A.27 
Requirements for the transfer of eCall Minimum Set of Data (MSD)

With the exception of the following specific requirements, considered necessary for the satisfactory operation of the eCall service, all existing TS12 emergency call requirements shall apply.
An eCall shall consist of a TS12 emergency call supplemented by a minimum set of emergency related data (MSD). The definition of the data e.g. vehicle identity, location information and other parameters, is defined by the public safety authorities.
-
An eCall may be initiated automatically, for example due to a vehicle collision, or manually by the vehicle occupants;

-
The Minimum Set of Data (MSD) sent by the In vehicle System (IVS) to the network shall not exceed 140 bytes; 

-
It shall be possible for the PSAP to acknowledge receipt of the data;

-
The MSD should typically be made available to the PSAP within 4 seconds of being sent to the network; 

-
Should the MSD component not be included in an eCall, or is corrupted or lost for any reason, then this shall not affect the associated TS12 emergency call speech functionality.
End of extract

3. Analysis of the Existing Requirements
In contribution S4-070256 it was discussed that about 30 Bytes of the maximum 140 bytes of the MSD are really essential for an efficient emergency handling. We call this part the “essential set of data” (ESD) here. The ESD should naturally be transmitted with highest priority. We expect that the public safety authorities define the MSD in a way that the ESD is given first in the list.
All other data of the MSD could be send later. So far we could not find much information on what these other part should be. But we understand that they are “nice to have”, maybe they can be exchanged even in a later phase, maybe even offline after the rescue action is completed. We do not see the need to define exact requirements for these.
Nothing is said so far on the reliability of the transmitted data. And nothing is said under which radio channel conditions these data are expected to be transmitted correctly. Since eCall is intended to save human lives and a corrupt ESD may prevent fast and adequate help, we understand that the reliability shall be extremely high.
4. Statistical Formulation of the eCall Data Transmission Requirements
4.1 Reliability

The reliability of the transmitted data shall be extremely high. In contrast to that it seems rather unimportant, how fast these data are transmitted, if they are at the end not reliable enough. Therefore we claim: the reliability shall have absolute highest priority. 
We propose that:

The error probability shall be smaller than [10^-8], which is about [2^-27].
That means: once the eCall data are successfully transmitted, the likelihood that the data are correct is 99,999999%. Or with other words:  in average only in every 100-millionth eCall the data are wrong and this error is not detected by the PSAP.

A CRC with [28 to 32] bit, equivalent to [4] bytes, in combination with an automatic retransmission in case of (detected errors) is sufficient to fulfil that requirement.

If a successful transmission with this reliability can not be achieved, then it seems more appropriate to not present any eCall data to the PSAP instead of presenting wrong data.
Note: The reliability has only marginal influence on the transmission time (length of the CRC).
4.2 Transmission Time in good radio conditions
As said: it seems rather unimportant how fast these data are transmitted, if they are at the end not reliable enough. Nevertheless the transmission time is important. But only the Essential Set of Data, i.e. Location and Car Identity, is vital to find the accident and to save lives. 

Therefore we propose:

In good radio channel conditions the transmission time for the ESD shall not exceed [4] seconds.
The time is measured from the point the transmission starts in the Mobile, until all ESD data are correctly received in the PSAP. The absolute transmission delay of the speech traffic channel is depending on the call routing path and is subtracted from the measured time.

4.3 Transmission Time under marginal radio conditions

No cellular radio system can be perfect at all locations and under all circumstances. So we need to consider these facts in a realistic definition of the requirements.

First of all it is of course not reasonable to require anything, if no voice call can be set up. 
Therefore the proposal is:

If a voice call can be set up and can be held in operation long enough, then the ESD shall be transmitted in [99]% of all successful voice call cases within [20] seconds.
These requirements shall be fulfilled for ideal frequency hopping radio channels for 

a) the GSM_FR Codec down to C/I of [7] dB    (mandatory speech Codec in GERAN)

b) the FR_AMR(set1) down to a C/I of [4] dB   (most recommended Configuration for
                                                                          the AMR Codec).

Note: for lower radio channel performance even a verbal communication is hard to maintain.
5. Conclusion
This document proposes to formulate the eCall requirements in an objective and measurable form to verify the performance of eCall transmission systems. The given values in [brackets] are first proposals and are subject for discussion.
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