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1. 
Introduction

At SA4#50, France Telecom declared its intent to participate in the eCall verification phase [1]. This is reflected in the eCall Permanent Document 6 listing the remaining selection and verification items [2], as recalled below:

	Item
	Description
	Contributing Organization(s)
	C-code needed
	Executable needed
	Time Frame
	Status

	5
	Performance with other codec types and configurations (not tested in selection tests). The proposed codecs are:

· GSM HR

· EFR

· AMR HR
	Qualcomm, Ericsson, France Telecom (TBC), Airbiquity
	Yes
	yes
	By SA4#52
	


In this contribution we address specifically the performance of the endorsed eCall modem with EFR.  

2. 
Description of test setup

The eCall test setup described in [3] was reused. The only exception is that testing was performed using a single computer instead of three computers. The Source believes this does not make any significant difference in terms of obtained results.

Several steps were required to test EFR in eCall: First, the EFR source code (V8.0.1) was taken from [4]. Two modifications were applied to this source code to make it usable in the eCall test setup:

1) The original EFR bit mapper was modified to be compliant with the extended IF1 bitstream format used in [3]

2) The I/O file manipulations were replaced by Windows pipe mechanisms as in [3]

Second, static error patterns used during the EFR selection phase [5] were converted using the corresponding EID (error insertion device) [6] into residual bit errors and/or packet losses, to form extended IF1 error patterns for eCall. Finally, the eCall selection simulator [3] was extended to include the EFR code type; the campaign file was also extended to include the following EFR conditions, as shown in Table 1.
Table 1: Tested channel conditions for EFR (new) and AMR 12.2 (same as in selection).

	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 2.
Table 2: 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
	-
	-


3. 
Results for the endorsed eCall modem
Qualcomm provided to France Telecom the source code of their candidate eCall algorithm under NDA. Two code versions, referred to as 'modem used in the selection test' and 'optimized modem' were provided. Results are reported separately. Clarifications on the code versions can be found in [7].

Since EFR and AMR12.2 source and channel coding are comparable, the performance measured by France Telecom for AMR12.2 in the selection test cases (C/I=7, 10, 13 dB and error-free) is also provided.

3.1. Results for the modem used in the selection test
Results for the modem used in the selection test can be found in Table 3. The measured performance in good or perfect channel conditions is near equivalent for EFR and AMR 12.2. Differences can be observed for C/I < 13 dB. These differences can be interpreted based on the RBER/FER figures given in Table 2.
Table 3: Performance of endorsed eCall modem (version used in the selection test) with EFR and AMR 12.2.

	Results per test condition

	 
	AMR12.2
	EFR12.2

	C/I = 1dB
	Average elapsed time (s)
	 
	83,2

	
	% of success
	
	33

	C/I = 4dB
	Average elapsed time (s)
	 
	2,94

	
	% of success
	
	100

	C/I = 7dB
	Average elapsed time (s)
	1,99
	1,62

	
	% of success
	100
	100

	C/I = 10dB
	Average elapsed time (s)
	1,51
	1,35

	
	% of success
	100
	100

	C/I = 13dB
	Average elapsed time (s)
	1,36
	1,35

	
	% of success
	100
	100

	C/I = 16dB
	Average elapsed time (s)
	 
	1,35

	
	% of success
	
	100

	Error free
	Average elapsed time (s)
	1,36
	1,35

	
	% of success
	100
	100


3.2. Results for the optimized modem
Results for the modem used in the selection test can be found in Table 4. The performance is not affected in good or perfect channel conditions. Compared to Table 2, the main difference lies in poor conditions, particularly for C/I = 1 dB where the performance is significantly improved.

Table 4: Performance of improved eCall modem with EFR and AMR 12.2.
	Results per test condition

	 
	AMR12.2
	EFR12.2

	C/I = 1dB
	Average elapsed time (s)
	 
	46,21

	
	% of success
	
	98

	C/I = 4dB
	Average elapsed time (s)
	 
	2,73

	
	% of success
	
	100

	C/I = 7dB
	Average elapsed time (s)
	1,92
	1,66

	
	% of success
	100
	100

	C/I = 10dB
	Average elapsed time (s)
	1,49
	1,36

	
	% of success
	100
	100

	C/I = 13dB
	Average elapsed time (s)
	1,36
	1,35

	
	% of success
	100
	100

	C/I = 16dB
	Average elapsed time (s)
	 
	1,35

	
	% of success
	
	100

	Error free
	Average elapsed time (s)
	1,36
	1,35

	
	% of success
	100
	100


3. 
Conclusion

Despites difference in error patterns and channel coding, the performance of the endorsed eCall inband modem with AMR 12.2 and EFR is quite close for high C/I; some divergence can be observed at low C/I. The impact of the inband modem source code modifications is significant at C/I = 1 dB as shown in Tables 3 and 4.
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