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Start change 1
5.2.1
MSD transmission time

The average MSD transmission times serve as a performance indicator for the signal waveform demodulator and FEC decoder implementation. The transmission time is defined as the interval from the time instant when the IVS transmitter writes the first non-zero sample onto the uplink channel until the MSD message has been correctly decoded at the PSAP.

The average MSD transmission time for the full test campaign given in Annex B which was also used in the eCall selection tests is called Figure of Merit (FoM). In the FoM, for each single transmission test, the transmission time is limited to a value of 200 s, i.e., if the MSD has not been correctly received after 200 s, the transmission attempt is aborted and the transmission time is counted as 200 s. The respective transmission attempt is recorded as a failure (and this constitutes a violation of the minimum performance requirement "Transmission failures" in clause 5.2.3).

5.2.1.1
Full campaign (all AMR-FR codec modes plus GSM-FR)

For the specified full campaign given in Annex B, the average MSD transmission time (Figure of Merit) shall not exceed 2.90 s.

5.2.1.2
Error-free case for AMR 12.2 and FR

For the subset of error-free test cases in the AMR 12.2 and FR codecs of the full campaign, the average MSD transmission time shall not exceed 2.00 s.

5.2.1.3
GSM-HR codec

In the GSM-HR codec, the average MSD transmission time shall not exceed 18.00 s for the set of channel conditions comprising a C/I of 10, 7, and 4 dB as well as the error free case. 100 test cases per channel conditions shall be carried out.

5.2.1.4
Noisy conditions

For the specified full campaign in Annex B, the average MSD transmission time shall not exceed 3.20 s if white Gaussian noise (AWGN) of 10 dB SNR is added both to the PSAP transmitter output and at the PSAP receiver input signals.

Noise shall be added to the PCM data that is fed into the PSAP receiver and to the PCM data that is output from the PSAP transmitter. This reflects noise that could occur on an analogue line in a PSTN. 

The noise power shall be set to yield 10 dB SNR. At the PSAP receiver, the reference signal power shall be obtained by averaging over all incoming signal intervals while the PSAP receiver is in NACK state, which is the case when it receives the data part of the MSD message. A separate reference signal power shall be computed for each codec and channel condition as an average of the 100 test cases of the attached official test campaign official_test_configuration_file.txt. 

At the PSAP transmitter, the reference signal power shall be calculated by averaging over an entire feedback message [1] consisting of 20 frames. 

For information, the standard deviations of the PSAP receiver input PCM signals are given in Table 1 for the reference implementation [2]. The average PSAP transmitter PCM output standard deviation is 2056.

Table 1: Standard deviations of PSAP input signals

	Codec, 
channel condition
	Standard deviation
	Codec, 
channel condition
	Standard deviation

	Full Rate, 7 dB
	1223
	AMR 7.95, 7 dB
	1067

	Full Rate, 10 dB
	1190
	AMR 7.95, 10 dB
	1059

	Full Rate, 13 dB
	1167
	AMR 7.40, 7 dB
	988

	Full Rate, 16 dB
	1156
	AMR 7.40, 10 dB
	971

	Full Rate, clean
	1181
	AMR 6.70, 7 dB
	954

	Full Rate, RSSI
	1149
	AMR 5.90, 4 dB
	931

	AMR 12.20, 7 dB
	1112
	AMR 5.90, 7 dB
	953

	AMR 12.20, 10 dB
	1129
	AMR 5.15, 4 dB
	836

	AMR 12.20, 13 dB
	1092
	AMR 5.15, 7 dB
	854

	AMR 12.20, clean
	1130
	AMR 4.75, 1 dB
	737

	AMR 10.20, 7 dB
	1045
	AMR 4.75, 4 dB
	762

	AMR 10.20, 10 dB
	1052
	AMR 4.75, 7 dB
	770

	AMR 10.20, 13 dB
	994
	AMR 4.75, RSSI
	771


The following C code fragment illustrates the application of noise (and a possible subsequent clipping) onto the PSAP input or output signals:

temp = (int) pcm + (int)(((double)sigma)*randn());
if (temp > 32767) {
                  noisy_pcm = 32767; 
      } else if (temp < -32768) {
                  noisy_pcm = -32768; 
      } else {
          noisy_pcm = (short) temp;
}
5.2.1.5
Scaling of PCM signals

For the specified full campaign, the average MSD transmission times indicated in Table 2 shall not be exceeded for the given channel gains (caused, e.g., by different AGC settings), applied to the signals before the IVS and PSAP receivers. 

Before being fed to the IVS and PSAP receivers, the signed 16-bit PCM data shall be amplified/attenuated by a constant gain factor and then be mapped on PCM values again. More specifically, the PCM values shall be multiplied with the amplitude scaling factors given in the second column of Table 2. Signal amplitudes exceeding the signed 16-bit PCM range (-32768 to +32767) shall be clipped. Testing shall be carried out with the gain factors in the range from -12 dB to +12 dB as given in Table 2. For the specified full campaign, the average MSD transmission times (FoM) shall not exceed the values given in the third column of Table 2 for the respective gains. 

Table 2: Gains and maximum MSD transmission times for different scaling factors

	Gain
	Amplitude scaling factor 
	Maximum FoM

	-12 dB
	0.25
	2.95 s

	-6 dB
	0.5
	2.95 s

	+6 dB
	2.0
	2.95 s

	+12 dB
	4.0
	3.30 s


The following C code fragment illustrates the scaling and a possible subsequent clipping of PCM signals:

  pcmScaled = (double) pcm * (double) AGC_UL_SCALE_FACTOR;
      if (pcmScaled >= 0.0) {
            if (pcmScaled > (double) 32767)
                  pcm = 32767; 
            else
                  pcm = (short) (pcmScaled + 0.5); 
      } else {
            if (pcmScaled < (double) -32768)
                  pcm = -32768;
            else
                  pcm = (short) (pcmScaled - 0.5); 
      }
End change 1
Start change 2
5.2.6 HLACK messages

The IVS receiver shall reliably detect a higher-layer ACK (HLACK) with no more than five transmitted HLACK messages. This test shall be carried out for the conditions given in the official test campain official_test_configuration_file.txt. 
End change 2
Start change 3
Annex A (normative):
Test sequences and scripts for testing bit-exact implementation of eCall in-band modem 

This Annex describes the test set-up, test sequences, and scripts designed to evaluate the bit-exact implementation of the eCall in-band modem [2].

For the purpose of conformance testing, the control sequences at the receiver-transmitter interfaces of the IVS and PSAP are defined as the content of certain state variables at the end of the receiver processing stage after each frame. The IVS and PSAP input/output data signals are standard PCM data signals with 16 bits per sample and 8 kHz sampling rate. Three sets of state variables and PCM data signals are provided to carry out the bit-exactness tests for the eCall core, the eCall push trigger, and the eCall HLACK transmission. The eCall core is defined as a transmission that is initiated by the PSAP and terminated by the transmission of lower layer ACK (LLACK) messages after the successful reception of the MSD by the PSAP. The push trigger test files are intended to test an IVS initiated eCall transmission, which starts with the transmission of SEND messages and is terminated by the transmission of lower layer ACK messages after the successful reception of the MSD by the PSAP. The HLACK transmission test files are intended to test the transmission of HLACK messages, which starts with an PSAP initated MSD transmission and terminates with the successful reception of the HLACK by the IVS. The three data sets are distinguished by their ‘basename’ which is to be replaced by ‘core’, ‘corepush’, or ‘corehlack’ in the tables below, respectively.
Note that the number of LLACK and HLACK messages to be transmitted is a configuration parameter of the in-band modem [2]. It is up to higher-layer protocol requirements whether link-layer and/or higher-layer ACK messages are transmitted. From a modem protocol perspective [1], at least five ACK messages of one type (either link-layer or higher-layer) shall be transmitted consecutively for security. For conformance testing, the modem shall be configured to send four LLACK and then five HLACK messages. 
The attached test campaign file campaign_conformance_test.txt specifies the MSDs, delays, codecs and channel conditions to be used according to Tables A.1 to A.4.

The test scripts conftest.bat (for Windows) and conftest.sh (for Linux) are provided in order to perform all tests according to clauses A.1 to A.4. Note that these are exemplary test scripts for the case that the IVS and PSAP implementations exhibit the same output signal delays as the reference implementation [2]. For other signal output delays within the limits specified in clause 5.1, the scripts should be adapted.

The test setup included in [2] automatically records input/output PCM data, as well as the contents of the state variables at the transmitter/receiver interface. The test setup also checks for the correct reception of the MSD. It is required for the execution of the above test scripts.
End change 3
Start change - attachment
(The binary reference test sequences attached to TS 26.269 were changed to reflect the described modem corrections.)
End change - attachment
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