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1. 
Introduction

After SA4#52, three items of the eCall Phase 2 characterization phase were allocated to the France Telecom as listed in Table 1.
Table 1: Verification and characterization items allocated to France Telecom
	Item
	Description
	Status of completion

	5
	Performance with other codec types:

5d) 
AMR-WB
	In progress

	7
	Varying Channel Conditions
	Done

	12
	Change of Speech Codec used due to different channel conditions or to an Inter-System Handover
	Not yet started


Table 1 also indicates the current status of completion for each item. In this contribution, we present results for Item 7 evaluating the performance of the eCall inband modem with varying channel conditions for the AMR (8 modes), FR (1 mode) and EFR (1 mode) codecs. The status of the other two items is also briefly presented. 
2. 
Varying channel conditions
2.1. 
Description of test setup

The eCall test setup described in [2] was run on a single computer.  The main change compared to [2] was the creation of new error patterns to represent typical varying channel conditions. The generated error patterns are listed in Table 1. There are 8 varying conditions for the AMR codec (one for each mode), one varying condition for the GSM FR codec, and one varying condition for the GSM EFR codec. A time period of 400ms was selected for channel adaptation. This figure of 400 ms describes reasonably well slow channel fading and allows changing channel conditions several times during one eCall data transfer (<4s). The C/I is decreased until the worst channel conditions are reached, then increased until the best channel conditions, and so on. The C/I values were those used during eCall verification tests; consequently the error patterns for varying channel conditions were created by extracting 400ms segments of fixed-channel error patterns. It is worth recalling that the test setup in [2] uses error patterns by starting at a random location, therefore the C/I starting point is selected randomly.

Table 2: C/I patterns used to create varying channel conditions.
	Codec type
	Varying C/I pattern (change period: 400ms)

	AMR@4.75kb/s
	C/I = ∞→7dB→4dB→1dB→1dB→4dB→7dB→∞→∞→7dB→…

	AMR@5.15kb/s
	C/I = ∞→7dB→4dB→4dB→7dB→∞→∞→7dB→…

	AMR@5.90kb/s
	C/I = ∞→7dB→4dB→4dB→7dB→∞→∞→7dB→…

	AMR@6.70kb/s
	C/I = ∞→7dB→7dB→∞→∞→7dB→…

	AMR@7.40kb/s
	C/I = ∞→10dB→7dB→7dB→10dB→∞→∞→10dB→…

	AMR@7.95kb/s
	C/I = ∞→10dB→7dB→7dB→10dB→∞→∞→10dB→…

	AMR@10.2kb/s
	C/I = ∞→13dB→10dB→7dB→7dB→10dB→13dB→∞→∞→13dB→…

	AMR@12.2kb/s
	C/I = ∞→13dB→10dB→7dB→7dB→10dB→13dB→∞→∞→13dB→…

	FR
	∞→16dB→13dB→10dB→7dB→7dB→10dB→13dB→16dB→∞→∞→16dB→…

	EFR
	∞→16dB→13dB→10dB→7dB→4dB→4dB→7dB→10dB→13dB→16dB→∞→∞→13dB→…


2.2. 
Test results
For each test condition, 100 transmissions were simulated by using a random delay between 10 and 30 ms. The test results are showed in Table 3. 
Table 3: Results for varying channel conditions.
	 
	GSM_FR
	EFR
	AMR12.2
	AMR10.2
	AMR7.95
	AMR7.4
	AMR6.7
	AMR5.9
	AMR5.15
	AMR4.75

	Average elapsed time (s)
with confidence interval (95%)
	1,63
± 0,06
	1,57
± 0,24
	1,53
±0,04 
	1,50
± 0,04
	1,62
± 0,03 
	1,63
± 0,04 
	1,95
± 0,03
	2,18
± 0,03 
	2,75
± 0,21
	3,42
± 0,08

	Maximum elapsed time (s)
	2,96
	2,08
	2,08
	2,96
	2,08
	1,76
	2,10
	2,44
	3,52
	4,24

	% of success
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100


A 95% confidence interval was computed, assuming a normal distribution of transmission times, as follows:
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 is the number of tests (100). The last line of Table 3 indicates that for each condition all the 100 MSD were transmitted successfully. This table shows that the average transmission times with varying channel conditions are below the required transmission time of 4s. The changing error patterns do not have a significant impact transmission times. In comparison to results with fixed C/I (verification phase), it seems that a varying channel behaves like a fixed C/I channel, the value of this “virtual” C/I is somewhere between the lowest C/I and the highest C/I used in error pattern creation.

During the test, there were 4 test cases (all in AMR@4.75kb/s mode) where the 4s limit was exceeded. The maximum transmission time in these cases is 4,24s, close to the limit. This was already observed during verification phase, when testing AMR@4.75kb/s with C/I=1dB.

3. 
Performance with other codec types: AMR-WB

3.1. 
Description of test setup

The eCall test setup described in [2] was run on a single computer.
Since AMR-WB is a wideband codec (with sampling frequency of 16 kHz), to test the eCall inband modem with this codec, it was necessary to adapt the eCall emitted and received signals (with sampling frequency of 8 kHz). The input/output of the AMR-WB codecs were therefore modified in order to implement the resampling operation. The upsampling operation consisted in inserting zeroes to the 8 kHz sampled signal, then filtering with the high quality (HQ2) filter defined in ITU-T STL (G.191). The filter length is 118 samples. The frequency response can be seen on Figure 1. Zeroes can be inserted at odd positions or even positions. The downsampling operation consisted in selecting one coefficient over two, after applying the HQ2 resampling filter. Here again the odd coefficients may be selected instead of even ones. These choices lead to a total of four possible combinations for the entire resampling operations (even/even, even/odd, odd/even, odd/odd). The behaviour is expected to be the same in all four cases (to be verified), so only one combination will be used for the entire tests with AMR-WB.
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Figure 1. Frequency response of resampling filter (HQ2).
The AMR-WB was also modified in order to use Windows pipes instead of classical input/output files. It was also necessary to adapt the bitstream format to the extended IF1 format used in other eCall tests [3]. The unused "13" frame type was used for the eCall test setup to recognize AMR-WB bitstreams. The mode (from 0 to 8) was passed into the 5 spare bits in the mode indication.
3.2. 
Test results
Performance results with AMR-WB will be presented during the SA4#54 meeting.
4. 
Change of Speech Codec used due to different channel conditions or to an Inter-System Handover
This experiment was not yet carried out, however comments / indications / details on the tested scenarios will be welcome at SA4#54.

5. 
Conclusion

It is proposed to include the varying channel condition results presented in Section 2 of this contribution in Draft TR 26.969 [1]. These results show that the eCall inband modem is not impacted by the tested time varying channel conditions. The average transmission times are below the limit of 4s. In some rare cases (4 out of 100 for AMR codec at 4.75 kb/s), the required 4s limit was exceeded. 
References
[1] Tdoc S4-090335 (SA4#53), Draft TR 26.969 eCall Data Transfer: In-band modem solution: Characterisation Report (Release 8) v 0.0.2, Source: Qualcomm Europe S.A.R.L.
[2] TD S4-090344 (SA#53), Test setup attached to Draft TS 26.269 “eCall Data Transfer; In-band modem solution; Conformance testing (Release 8)”, V1.1.1
[3] TS 26.101: Adaptive Multi-Rate (AMR) speech codec frame structure







PAGE  
3(3)


_1306517613.unknown

_1306517654.unknown

_1306517693.unknown

_1306517593.unknown

