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1. Introduction

This contribution compares the eCall service requirements to CTM modem defined in 3GPP TS 26.226 [1], TS 26.230 [2] and TS 26.231 [3].
2. Service requirements
The TS 22.101 [4] sets the following requirements to the transfer of MSD from the in vehicle system to the network:
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.

3. Analysis of the requirements
The relevant requirements for in-band modem considerations are the acknowledge receipt of the data and the transmission rate.

3.1
Acknowledgement

The acknowledgement receipt could be either a human operator announcing that the MSD message has been received and/or a specific code transmitted using CTM. In addition, the following actions by PSAP can be reported. In either case the acknowledgement solution is an application level issue. CTM is the enabler for the solution. 
Having a speech acknowledgement by a human operator followed by phone conversation would be a logical continuum for the transmission of MSD. Since CTM does not reserve the return channel for continuous packet or character acknowledgement signalling, the speech feedback by a human operator can start already during the MSD is being transmitted to PSAP. 

CTM is considered very reliable. The minimum performance requirements in TS 26.231 [3] provide the performance figures in different channel conditions with different AMR codec modes. Even in the bad channel condition case, i.e. in C/I 4 dB with lowest codec mode 4.75 kbit/s, the 8-bit character error rate is less than 0.5% indicating even lower bit error rate. Hence, most likely the transmission of MSD is error free even in the worst channel conditions.
3.2
Transmission rate
CTM data transmission rate is around 83 bits/s, i.e. around 10 characters per second, due to synchronisation bits in the message and strong FEC. The data throughput rate is always a trade-off with reliability. However, the FEC solution enables full duplex operation. Furthermore, the data rate is always the same and does not depend on the channel conditions since there is no need for channel error induced retransmissions.
The service requirement gives only guidelines for the transmission time. However, considering that the mandatory part of MSD consists of 34 bytes [5], the relevant information regarding the eCall service is transmitted in 3.3 seconds. The acknowledgement message may be sent to downlink immediately the mandatory part is received by PSAP.
4. Conclusion
It was shown that CTM modem [1] fulfils the service requirements defined in TS 22.101 [4] and is sufficient for eCall service. 
The acknowledgement signal of received message can be transmitted flexible in either speech and/or character format. The CTM protocol does not prevent immediate feedback either. Furthermore, the relevant information in MSD is transmitted by IVS to the network in less than four seconds.
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