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1. Introduction
This document contains results on the eCall characterization item ‘noisy conditions’ according to the eCall Characterization Test Plan [1]. The given characterization results are based on the standardized eCall solution according to the 3GPP technical specification TS 26.267 [2]. The results were produced with the reference implementation that is attached to the 3GPP technical specification TS 26.268 [3].
2. Procedure
The standardized eCall solution was integrated into the test setup, also provided with the 3GPP technical specification TS 26.268 [3]. Noise was added to the PCM data that is fed into the PSAP receiver and/or 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 was set to yield 10 dB SNR. At the PSAP receiver, the reference signal power was 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 was computed for each codec and channel condition as an average of the 100 test cases of the official test campaign [4]. 
At the PSAP transmitter, the reference signal power was obtained by averaging over an entire feedback message consisting of 20 speech frames. This reference signal power is independent of the (wireless) channel conditions and the speech codec applied.
Two different types of noise have been tested. Gaussian noise was generated from a Gaussian random process. Babble noise was obtained from a pre-recoded babble noise file that can be found on the Signal Processing Information Base (SPIB) website of Rice University [5].
3. Results

Table 1 shows the results for various configurations. Gaussian noise and Babble noise exhibit approximately the same performance figures. The figure of merit (averaged transmission time over all 2600 test cases of the official campaign) of the eCall modem is not affected by noise at the PSAP transmitter. We observe a slight degradation due to noise before the PSAP receiver, but this is significantly less than 10 percent in terms of the figure of merit. The degradation is due to some messages requiring slightly more redundancy information than before. Also, the probability of erroneous synchronization events increases slightly. The latter fact is reflected by a few more instances where the maximum transmission time deviates from the average transmission time of the MSD, see the results in Table 2. Table 2 gives a more detailed representation of the results that were obtained for a simulation with noise at the transmitter and the receiver.
Table 1: Performance of the eCall modem with Gaussian noise and babble noise (SNR = 10 dB).
Figure of merit without any noise is 2.03 s.
	Noise location
	Gaussian noise
	Babble noise

	
	Frames
	Seconds
	Frames
	Seconds

	After PSAP transmitter
	101.4
	2.03
	101.6
	2.03

	Before PSAP receiver
	109.4
	2.19
	108.5
	2.17

	At PSAP transmitter and receiver
	109.6
	2.19
	108.2
	2.16


Table 2: Individual test cases with noise at the PSAP transmitter and receiver (SNR = 10 dB)
	Codec and channel condition
	Average transmission time (s)
	Maximum transmission time (s)

	
	Gaussian noise
	Babble noise
	Gaussian noise
	Babble noise

	Full Rate, 7 dB
	2.37
	2.28
	13.74
	4.92

	Full Rate, 10 dB
	1.70
	1.71
	2.08
	2.96

	Full Rate, 13 dB
	1.54
	1.68
	2.08
	12.36

	Full Rate, 16 dB
	1.50
	1.50
	1.74
	1.74

	Full Rate, clean
	1.43
	1.46
	1.74
	1.74

	Full Rate, RSSI
	1.63
	1.63
	2.06
	2.06

	AMR 12.20, 7 dB
	2.16
	1.95
	12.66
	3.68

	AMR 12.20, 10 dB
	1.57
	1.57
	2.08
	1.76

	AMR 12.20, 13 dB
	1.47
	1.36
	12.38
	1.74

	AMR 12.20, clean
	1.35
	1.35
	1.38
	1.38

	AMR 10.20, 7 dB
	1.97
	1.88
	12.64
	3.34

	AMR 10.20, 10 dB
	1.46
	1.57
	1.76
	12.36

	AMR 10.20, 13 dB
	1.38
	1.39
	1.74
	1.74

	AMR 7.95, 7 dB
	1.76
	1.76
	2.08
	2.08

	AMR 7.95, 10 dB
	1.79
	1.68
	11.96
	1.76

	AMR 7.40, 7 dB
	1.83
	1.74
	12.36
	2.08

	AMR 7.40, 10 dB
	1.71
	1.70
	1.76
	1.76

	AMR 6.70, 7 dB
	2.31
	2.10
	13.04
	3.68

	AMR 5.90, 4 dB
	2.47
	2.49
	3.18
	3.16

	AMR 5.90, 7 dB
	2.26
	2.20
	11.98
	2.44

	AMR 5.15, 4 dB
	3.33
	3.45
	3.90
	13.04

	AMR 5.15, 7 dB
	2.87
	2.81
	13.06
	3.90

	AMR 4.75, 1 dB
	4.38
	4.46
	13.32
	13.74

	AMR 4.75, 4 dB
	3.69
	3.68
	4.60
	4.60

	AMR 4.75, 7 dB
	3.58
	3.41
	13.04
	4.24

	AMR 4.75, RSSI
	3.50
	3.41
	13.06
	4.24


4. Conclusions

The eCall modem is affected only marginally by additional PSTN noise. A reliable transmission is still guaranteed.
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