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1
Summary
This document describes the basic parameters used for generation of 3G UL error patterns for AMR-WB characterization. It further provides a statistical FER and residual BER analysis of the patterns.
2
General WCDMA UL channel simulator settings for AMR-WB

The general settings were taken from [1] and are given in the following:

· Maximum source bit rate is 23.85 kbit/s, frames of size 20 ms will be used

· CRC size for class A bits is 12 bits

· Channel: Vehicular-B, Vehicular-A, Indoor-A, and Pedestrian-A channel profile

· UE Speed: 3 km/h for Indoor-A and Pedestrian-A. 50 km/h for Vehicular-A. 120 km/h for Vehicular-B. 

· Compressed mode is not used

· Channel coding: Channel coding based on convolutional codes of rate 1/3 is used. 

· Other simulation settings, as e.g. power control and channel estimation as realistic as possible.

· The BER on the TPC bits is 4%.

· Spreading factor is 64. 

· UL receiver diversity is used.

· TFCI is not used but transmitted.

· Slot format: A spreading factor of 64 for the UL and non-compressed frame format imply slot format #0 to be used for DPCCH (6 pilot bits + 2 TFCI + 2 TPC).

· Gain factors: the gain factor for DPCCH is 11 and the gain factor for DPDCH is 15.

· Interference: modelling with AWGN channel.

· Power control delay is 1 Time Slot after the measuring.
3.
Specific WCDMA UL channel simulator settings for AMR-WB

Rate matching attributes

Document [1] suggests certain rate matching attributes but points out that these attributes are mere extrapolations from the AMR-NB case. As speech codec quality in general not only depends on the FER but also on the residual BER of the class B bits, it was considered important to optimise the rate matching attributes before generation of the EPs. An appropriate suggestion of the QoS attributes of the different RAB subflows is given in an example in [2]. According to that example, a residual BER of class B bits of 0.1% shall be met at a SDU error rate of 0.7%. The optimisation of the RM attributes was done accordingly for each mode across all channel models to be used. 

QoS control

No QoS control was used as there is no standardised solution.

DCCH

The simulations were made without associated signalling channel as this case was regarded as more relevant. It is anticipated that an additional associated signalling channel of 3.4 kbit/s (implying a spreading factor of 32 instead of 64) will, in a statistical sense, not significantly affect the time distribution of frame erasures and residual bit errors.

Statistical FER and RBER variation 

The error patterns generated with a given channel simulator setting exhibit a certain time variation of local FER and RBER figures. This effect is particularly strong if the required FER is small compared to the length of the error pattern. In order to provide error patterns with an actual FER which is as close as possible to the required FER, first longer error pattern files were generated. From that 42 s long pieces were cut out as final error pattern files such that their respective numbers of frame erasures equal the required numbers of either 10 or 11 frame erasures for a target FER of 0.5%, 21 frame erasures for a target FER of 1%, or 63 frame erasures for a target FER of 3%.

4.
FER and RBER results

The following table shows the FER and residual BERs obtained for the different channel error patterns.

Case
Mode
Channel
Target
FER [%]
FER
[%]
RBER_A
[%]
RBER_B
[%]
Condition
of exp. 7a
Condition
of exp. 8a
Condition
of exp. 8b

1
6.6
VehicularA 50kmh
0,5
0,52
0
0,06
13
14


2
6.6
VehicularA 50kmh
1
1,00
0
0,13
14
15


3
6.6
VehicularA 50kmh
3
3,00
0
0,28
15
16


4
6.6
VehicularB 120kmh
0,5
0,48
0
0,08
16



5
6.6
PedestrianA 3kmh
0,5
0,52
0
0,02


14

6
6.6
PedestrianA 3kmh
1
1,00
0
0,05


15

7
6.6
PedestrianA 3kmh
3
3,00
0
0,31


16

8
8.85
PedestrianA 3kmh
0,5
0,52
0
0,07
18



9
8.85
PedestrianA 3kmh
1
1,00
0
0,10
19



10
8.85
PedestrianA 3kmh
3
3,00
0
0,38
20



11
8.85
VehicularB 120kmh
0,5
0,48
0
0,07

18


12
8.85
VehicularB 120kmh
1
1,00
0
0,11
21
19


13
8.85
VehicularB 120kmh
3
3,00
0
0,36

20


14
12.65
IndoorA 3kmh
0,5
0,48
0
0,06
23



15
12.65
IndoorA 3kmh
1
1,00
0
0,16
24



16
12.65
IndoorA 3kmh
3
3,00
0
0,26
25



17
12.65
VehicularB 120kmh
3
3,00
0
0,45
26



18
12.65
VehicularA 50kmh
0,5
0,48
0
0,05

22


19
12.65
VehicularA 50kmh
1
1,00
0
0,07

23


20
12.65
VehicularA 50kmh
3
3,00
0
0,30

24


21
12.65
PedestrianA 3kmh
0,5
0,48
0
0,07


22

22
12.65
PedestrianA 3kmh
1
1,00
0
0,09


23

23
12.65
PedestrianA 3kmh
3
3,00
0
0,27


24

24
14.25
VehicularA 50kmh
0,5
0,48
0
0,06
28



25
14.25
VehicularA 50kmh
1
1,00
0
0,11
29



26
14.25
VehicularA 50kmh
3
3,00
0
0,36
30



27
14.25
VehicularB 120kmh
0,5
0,48
0
0,04
31
26


28
14.25
VehicularB 120kmh
1
1,00
0
0,12

27


29
14.25
VehicularB 120kmh
3
3,00
0
0,32

28


30
15.85
PedestrianA 3kmh
0,5
0,48
0
0,04
33

30

31
15.85
PedestrianA 3kmh
1
1,00
0
0,07
34

31

32
15.85
PedestrianA 3kmh
3
3,00
0
0,33
35

32

33
15.85
VehicularB 120kmh
1
1,00
0
0,11
36



34
15.85
VehicularA 50kmh
0,5
0,52
0
0,05

30


35
15.85
VehicularA 50kmh
1
1,00
0
0,11

31


36
15.85
VehicularA 50kmh
3
3,00
0
0,32

32


37
18.25
IndoorA 3kmh
0,5
0,48
0
0,03
38



38
18.25
IndoorA 3kmh
1
1,00
0
0,08
39



39
18.25
IndoorA 3kmh
3
3,00
0
0,22
40



40
18.25
VehicularB 120kmh
0,5
0,48
0
0,06

34


41
18.25
VehicularB 120kmh
1
1,00
0
0,13

35


42
18.25
VehicularB 120kmh
3
3,00
0
0,36
41
36


43
19.85
VehicularA 50kmh
0,5
0,48
0
0,08
43
38


44
19.85
VehicularA 50kmh
1
1,00
0
0,13
44
39


45
19.85
VehicularA 50kmh
3
3,00
0
0,29
45
40


46
19.85
VehicularB 120kmh
0,5
0,48
0
0,03
46



47
19.85
PedestrianA 3kmh
0,5
0,52
0
0,05


38

48
19.85
PedestrianA 3kmh
1
1,00
0
0,08


39

49
19.85
PedestrianA 3kmh
3
3,00
0
0,24


40

50
23.05
PedestrianA 3kmh
0,5
0,48
0
0,03
48



51
23.05
PedestrianA 3kmh
1
1,00
0
0,10
49



52
23.05
PedestrianA 3kmh
3
3,00
0
0,39
50



53
23.05
VehicularB 120kmh
0,5
0,48
0
0,06

42


54
23.05
VehicularB 120kmh
1
1,00
0
0,14
51
43


55
23.05
VehicularB 120kmh
3
3,00
0
0,51

44


56
23.85
IndoorA 3kmh
0,5
0,48
0
0,05
53



57
23.85
IndoorA 3kmh
1
1,00
0
0,10
54



58
23.85
IndoorA 3kmh
3
3,00
0
0,43
55



59
23.85
VehicularB 120kmh
3
3,00
0
0,46
56



60
23.85
VehicularA 50kmh
0,5
0,52
0
0,06

46


61
23.85
VehicularA 50kmh
1
1,00
0
0,10

47


62
23.85
VehicularA 50kmh
3
3,00
0
0,29

48


63
23.85
PedestrianA 3kmh
0,5
0,48
0
0,04


46

64
23.85
PedestrianA 3kmh
1
1,00
0
0,13


47

65
23.85
PedestrianA 3kmh
3
3,00
0
0,43


48

5.
3G Error Patterns Format

The format of the provided error pattern files follows the definition in document [3]. This definition is restated as follows:

The format is similar to that of the output of the AMR-WB encoder defined by TS 26.173. Every x 16-bit words contain a frame type flag, a frame error flag, a mode flag and bit errors for one AMR-WB frame, where x is the number of source bits. The error pattern file format is little endian, i.e. PC format.

The first word indicates the frame type, whereby 0x6B20 indicates a frame of type RX_TYPE. The second word contains the frame error flag indicating whether the frame is erased or not:

· A frame is regarded as RX_SPEECH_BAD (0x0003) if bit errors in class A including radio CRC are detected. 

· If no error is detected, value of this word is RX_SPEECH_GOOD (0x0000). 

The third word indicates the codec mode (0=6.6 kbit/s, 1=8.85 kbit/s, 2=12.65 kbit/s, 3=14.25 kbit/s, 4=15.85 kbit/s, 5=18.25 kbit/s, 6=19.85 kbit/s, 7=23.05 kbit/s, and 8=23.85 kbit/s).
The next x words contain flags for every encoded bit of each speech frame if bit is correct or not. A value of 0x0001 makes a bit error while a 0x0000 indicates that the corresponding bit is correct.
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