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1. Introduction
This document discusses the testing of the eCall data transmission using IVS-initiated signalling and higher-layer acknowledgement (HL-ACK) as described in the respective change requests [1] and [2] to TS 26.267 V 8.1.0 [3].  Moreover, it is clarified how to interpret new test results for the eCall modem employing changes [1] and [2], compared to existing results for PSAP initiated signalling without HL-ACK. Also, test results are presented and briefly discussed.
2. Conceptual description of IVS initiated eCall signalling and HL-ACK
Figure 1 shows an exemplary timeline of an IVS initiated eCall data transmission with higher-layer ACK (HL-ACK). As it is implemented in the recent changes [1] [2] of the eCall modem, IVS initiated data transfer is operated in the following manner: The IVS starts signalling by transmitting ‘SEND’ messages. The PSAP, after successfully detecting the ‘SEND’ message, replies with sending ‘START’ messages. From this point in time until the IVS transmits the last lower-layer ACK (LL-ACK) message, the procedures of both IVS and PSAP are exactly the same as with PSAP initiated signalling. After transmitting the last LL-ACK message, the PSAP immediately starts to send (compressed) at least five consecutive HL-ACK messages. 
As depicted in Figure 1, the eCall data transfer with IVS initiated signalling and HL-ACK may be split up into time periods of three subsequent processing blocks: 

1. Transmission and detection of ‘SEND’ messages from IVS to PSAP. 

2. Requesting the MSD with ‘START’ messages by PSAP and transmission of the MSD from IVS to PSAP acknowledged by LL-ACK messages. This processing block is equivalent to eCall data transfer with PSAP initiated signalling.

3. Transmitting a number of consecutive HL-ACK messages from PSAP to IVS.

3. Simulation of IVS initiated eCall signalling and HL-ACK
Since the three processing blocks of IVS initiated eCall signalling and HL-ACK are independent from each other once signalling has started, it is possible to simulate and test them separately. This means that for the evaluation of IVS initiated eCall data signalling, only the first block has to be simulated. For the evaluation of HL-ACK transmission, only the third block has to be simulated. 
The simulation results obtained during the eCall verification and characterization phases still hold for the second processing block, independent from IVS initiation and HL-ACK. 
With the official test campaign the following results were obtained: 
Processing block 1:
Time from transmitting the first ‘SEND’ message until its successful detection: average approx. 1 second, minimum approx. 0.8 seconds. In all test cases of the official test campaign the ‘SEND’ message was successfully detected. The limit of ‘SEND’ transmission time was set to 2 seconds according to the CEN requirements, corresponding to the duration of five ‘SEND’ messages.

Processing block 3:    
The transmission of five HL-ACK frames takes approximately 2 seconds. Simulating the official test campaign, the HL-ACK was always successfully detected. 
Identical test cases as above were simulated again with G.729 Annex BA, resulting in 100 % successful detections of both SEND and HL-ACK messages. 
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Figure 1:    Timeline of IVS initiated eCall and HL-ACK in normal operation.
4. Conclusions

IVS initiated signalling and HL-ACK transmission make use of existing signalling procedures of the originally standardized eCall modem. These procedures have already been tested thoroughly during the eCall selection, verification, and characterization phases. Additionally, ‘SEND’ and HL-ACK signalling have been tested separately with success for the selection test campaign, including a G.729 transcoding scenario. 
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