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Start change 1

[…]

[27]
3GPP TS 26.268: "eCall Data transfer; In-band modem solution; ANSI-C reference code", Version 8.0.0.

[28]
3GPP TS 26.267: "eCall Data Transfer; In-band modem solution; General description", Version 8.0.0.
[29]
3GPP TS 26.268: "eCall Data transfer; In-band modem solution; ANSI-C reference code", Version 8.3.0.

[30]
3GPP TS 26.267: "eCall Data Transfer; In-band modem solution; General description", Version 8.4.0.
End change 1

Start change 2

4
Selection tests

This clause describes test results according to the eCall selection tests. The selection tests were conducted by 3GPP to identify the performance of eCall in-band modem under typical conditions. The eCall in-band modem has been tested for certain performance objectives and design constraints.

Note that the original selection tests were carried out with a prototype version of the eCall modem software. The reference C-code implementation as specified in [27] contains some improvements of the modem that were agreed by the responsible 3GPP working group. The test results given in this report represent the performance of the reference modem implementation [27], i.e. the selection test items have been repeated with the improved version of the modem. 
Parts of the characterization tests have been carried out with the latest eCall modem version [29] [30] which has been extended with a range of new features and transmission options. In this extended modem versions, several new algorithms were integrated which are required in the presence of adverse network echo canceller configurations and/or signal inversion within the transmission path. 
End change 2

Start change 3
5.5.1 
GSM HR

To test the modem’s performance over GSM HR speech channels, the ETSI GSM HR source code version including channel coding and decoding [14] was used. This special version of the code also includes an Error Insertion Device (EID) in source code form (MAPEID3.C). Both speech codec and EID were integrated into the eCall modem test setup. It was ensured (by checking the bit-exactness of the output of the encoder-decoder chain) that the special version of the GSM HR codec is identical in its speech coding and decoding function to the official GSM HR standard [15].

Suitable channel error patterns for this version of the GSM HR codec are also available from ETSI [16] for the channel conditions C/I = 4, 7, and 10 dB. The channel error patterns can then be directly used in the simulation framework.

Table 9 shows transmission time results for the GSM HR, obtained based on the ETSI error patterns of 8 seconds duration, and for the error-free case. For each channel condition all 160 possible delays were taken into account, i.e. 160 MSD messages were transmitted. The error patterns were used in a cyclic way. No transmission failures (according to the definition in clause 4.1.1) occurred.
Table 9: MSD transmission times with GSM HR in different channel conditions
	Channel condition
	Average 
	95th percentile

	C/I=4 dB
	24.34 s 
	40.14 s

	C/I=7 dB
	11.09 s 
	16.52 s

	C/I=10 dB
	7.45 s
	8.90 s

	Error free
	7.70 s
	8.54 s


The results show that with GSM-HR, significantly increased MSD transmission times can occur depending on the channel condition. Although the MSD is eventually successfully transmitted even in bad channels, the use of GSM-HR should be avoided for eCall emergency data transmission if possible.
End change 3
Start change 4
5.5.2 
GSM EFR

The GSM EFR [22] source code (V8.0.1) was taken from [17], and the original EFR bit mapper was modified to be compliant with the extended IF1 bitstream format. Static error patterns used during the EFR selection phase [18] were converted using the corresponding EID (error insertion device) [19] into residual bit errors and/or packet losses, to form extended IF1 error patterns for eCall. The EFR error patterns are different from those for AMR 12.2 since the channel coding is different for the EFR and AMR speech channels. Finally, the eCall test setup [7] was used to test the following EFR conditions, as shown in Table 10.

Table 10: Tested channel conditions for EFR and AMR 12.2
	Codec Type
	EFR
	AMR

	Codec Mode Radio condition
	12.2
	12.2

	C/I = 1 dB
	X
	

	C/I = 4 dB
	X
	

	C/I = 7 dB
	X
	X

	C/I = 10 dB
	X
	X

	C/I = 13 dB
	X
	X

	C/I = 16 dB
	X
	

	error free
	X
	X


For information the residual bit error rate (RBER) and frame error rate (FER) for the EFR error patterns are given below in Table 11. It should be noted that the error rates for AMR and EFR are not directly comparable since the underlying error patterns were generated in different link-level simulations.

Table 11: RBER and FER statistics for the EFR and AMR error patterns
	Error Pattern
	Statistics for EFR error pattern
	Statistics for AMR12.2 error pattern

	
	RBER (%)
	FER (%)
	RBER (%)
	FER (%)

	C/I = 1 dB
	16.7
	65.5
	-
	-

	C/I = 4 dB
	5.98
	21.8
	-
	-

	C/I = 7 dB
	2.31
	4.02
	2.78
	7.68

	C/I = 10 dB
	1.05
	0.19
	1.00
	1.57

	C/I = 13 dB
	0.47
	0
	0.18
	0.10

	C/I = 16 dB
	0.18
	0
	-
	-


EFR transmission time results for the eCall modem can be found in Table 12 (for comparison, those AMR 12.2 results have been added to the table that were tested in the selection phase). The performance is not affected in good or error-free channel conditions. 98% of MSD transmissions over EFR succeeded in the C/I=1dB condition; in all other conditions, the MSD transmissions were 100% successful.
Table 12: Performance of eCall modem with EFR and AMR 12.2 
(average MSD transmission times and 95% confidence intervals)

	Channel condition
	AMR12.2*
	EFR12.2

	
	Average
	95th perc.
	Average
	95th perc.

	C/I=1 dB
	
	
	121.11
	(timeout)

	C/I=4 dB
	
	
	3.13
	5.60

	C/I=7 dB
	1.95
	2.08
	1.85
	3.32

	C/I=10 dB
	1.50
	1.74
	 1.48
	1.74

	C/I=13 dB
	1.36
	1.36
	1.36
	1.36

	C/I=16 dB
	
	
	1.35
	1.36

	Error free
	1.36
	1.36
	1.35
	1.36


*: Since a different simulation campaign file was used, 
the results for AMR 12.2 are slightly different compared to Table 1.

Despites differences in channel coding, the performance of the eCall inband modem with AMR 12.2 and GSM EFR is quite similar for high C/I; some divergence can be observed at low C/I.
End change 4
Start change 5
5.6.2
AGC variations

To assess the impact of a possibly misadjusted automatic gain control (AGC) or other linear scaling due to transmission over analogue telephone lines, the input signals to the IVS and PSAP receivers are multiplied with constant gain factors and then mapped again on PCM values. Signal amplitudes exceeding the 16-bit PCM range are clipped. Simulations have been carried out with gain factors in the range from -24 dB to +30 dB. Table 21 comprises the respective figures of merit and the numbers of timeouts. 
Table 21: Figure of merit and number of timeouts for different AGC scaling factors

	Gain
	Amplitude scaling factor 
	Figure of merit / seconds
	95th percentile
	Fraction of timeouts

	-24 dB
	0.0625
	6.2497
	4.60
	47/2600

	-21 dB
	0.0884
	2.9454
	3.90
	9/2600

	-18 dB
	0.125
	2.0410
	3.52
	0

	-12 dB
	0.25
	1.9829
	3.52
	0

	-9 dB
	0.3534
	2.0026
	3.52
	0

	-6 dB
	0.5
	2.0158
	3.52
	0

	-3 dB
	0.7071
	2.0266
	3.54
	0

	+3 dB
	1.4142
	2.0305
	3.68
	0

	+6 dB
	2.0
	2.0293
	3.54
	0

	+12 dB
	4.0
	2.2560
	4.58
	0

	+18 dB
	8.0
	3.8604
	13.06
	0

	+24 dB
	16
	7.7888
	15.30
	0

	+30 dB
	32
	11.6443
	26.60
	3/2600


The eCall modem is very robust against both up- and downscaling. For gains in the range from -18 dB to +24 dB, no transmission failures occurred. 
End change 5
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