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Introduction

This verification item is intended to test the behaviour of the AMR WB channel coder and decoder in GSM channels with respect to frame type errors. The simulations performed consist of measuring the performances in terms of Frame Error Rate (FER) for all types of DTX frames and giving the behavior of the DTX system with random channel input.

Simulation Settings

The error patterns under study are the same as used in the AMR WB selection. The channel conditions for the test are:

· Typical Urban (TU)

· 3 km/h

· Ideal Frequency Hopping (IFH)

· C/I conditions: 19dB, 16db, 13dB, 10 dB, 7 dB, 4 dB

To simulate the non-transmission period during DTX we have generated a special pattern in which the carrier is disabled (only interferer is present). This special pattern is applied when the non-transmission is decided in the  AMR WB coder. The patterns used for the test have a length of  10,000 frames. For the receiver, the non-transmission statement is unknown and all received frames are decoded. Of course when transmission occurs the regular error pattern is used to corrupt the frame. 

The behaviour of the decoder for such conditions is given in the next paragraph in different arrays. For each type of transmitted frames (SID_FIRST, SID_UPDATE, SPEECH_FIRST, ONSET and NO_TX) the results given by the decoder are cumulated. The decoder can deliver 8 different outputs. We have:

· SPEECH_OK (SP_OK)

· SPEECH_PROBABLY_DEGRADED (SP_P_D)

· SPEECH_BAD (SP_KO)

· SID_FIRST 

· SID_UPDATE (SID_UPD)

· SID_BAD 

· NO_DATA

· ONSET 

The performances obtained here are measured for static conditions for all modes applicable for GSM FR channels. A dependency between the frame detection and the mode used could not be observed.

To obtain the results, we have modified the generation of the VAD indicator. Its generation was controlled explicitly, and not driven by an input speech file. The VAD indicator is toggled every 10 frames to check the statistics for the ONSET, SPEECH_FIRST SID_FIRST, SID_UPDATE and NO_TX frames.

Some modifications have been done in the original AMR WB software:

· Introduction of counters to obtain the frame error rates.

· Randomization of the frame produced when non-transmission occurs. 

· Production of the specific VAD indicator.

The test was performed using 200,000 frames with a periodicity of transmission/non transmission of 10 frames (The VAD indication is toggled every 10 frames). This results in a number of 10,000 frames of the types SPEECH_FIRST SID_FIRST , SID_UPDATE, ONSET, each and 70,000 frames of the type NO_TX.


Results

Rates Used:     6.6 kbits/s, 8.85 kbits/s, 12.65 kbits/s, 14.25 kbits/s, 15.85 kbits/s, 18.25 kbits/s, 19.85 kbits/s

Transmitted Frame:                        SID_FIRST

C/I Conditions
SP_OK
SP_P_D
SP_KO
SID_FIRST
SID_UPD
SID_BAD
ONSET
NO_RX

19 dB
0 %
0 %
0 %
100 %
0 %
0 %
0 %
0 %

16 dB
0 %
0 %
0 %
100 %
0 %
0 %
0 %
0 %

13 dB
0 %
0 %
0 %
100 %
0 %
0 %
0 %
0 %

10 dB
0 %
0 %
0 %
99.64 %
0 %
0 %
0 %
0.36 %

07 dB
0 %
0 %
0 %
97.66 %
0 %
0 %
0 %
2.34 %

04 dB
0 %
0 %
0 %
83.41 %
0 %
0 %
0 %
16.59 %

Transmitted Frame:                  SID_UPDATE

C/I Conditions
SP_OK
SP_P_D
SP_KO
SID_FIRST
SID_UPD
SID_BAD
ONSET
NO_RX

19 dB
0 %
0 %
0 %
0 %
100 %
0 %
0 %
0 %

16 dB
0 %
0 %
0 %
0 %
100 %
0 %
0 %
0 %

13 dB
0 %
0 %
0 %
0 %
100 %
0 %
0 %
0 %

10 dB
0 %
0 %
0 %
0 %
99.64 %
0 %
0.36 %
0 %

07 dB
0 %
0 %
0 %
0 %
97.04 %
0 %
2.96 %
0 %

04 dB
0 %
0 %
0 %
0 %
85.70 %
0 %
14.30 %
0 %

Transmitted Frame:             SPEECH_FIRST

C/I Conditions
SP_OK
SP_P_D
SP_KO
SID_FIRST
SID_UPD
SID_BAD
ONSET
NO_RX

19 dB
100 %
0 %
0 %
0 %
0 %
0 %
0 %
0 %

16 dB
100 %
0 %
0 %
0 %
0 %
0 %
0 %
0 %

13 dB
100 %
0 %
0 %
0 %
0 %
0 %
0 %
0 %

10 dB
100 %
0 %
0 %
0 %
0 %
0 %
0 %
0 %

07 dB
100 %
0 %
0 %
0 %
0 %
0 %
0 %
0 %

04 dB
100 %
0 %
0 %
0 %
0 %
0 %
0 %
0 %

Transmitted Frame:                                NO_TX

C/I Conditions
SP_OK
SP_P_D
SP_KO
SID_FIRST
SID_UPD
SID_BAD
ONSET
NO_RX

19 dB
0 %
0 %
0 %
0 %
0 %
0 %
0 %
100 %

16 dB
0 %
0 %
0 %
0 %
0 %
0 %
0 %
100 %

13 dB
0 %
0 %
0 %
0 %
0 %
0 %
0 %
100 %

10 dB
0 %
0 %
0 %
0 %
0 %
0 %
0 %
100 %

07 dB
0 %
0 %
0 %
0 %
0 %
0 %
0 %
100 %

04 dB
0 %
0 %
0 %
0 %
0 %
0 %
0 %
100 %

Transmitted Frame:                                ONSET

C/I Conditions
SP_OK
SP_P_D
SP_KO
SID_FIRST
SID_UPD
SID_BAD
ONSET
NO_RX

19 dB
0 %
0 %
0 %
0 %
0 %
0 %
100 %
0 %

16 dB
0 %
0 %
0 %
0 %
0 %
0 %
100 %
0 %

13 dB
0 %
0 %
0 %
0 %
0 %
0 %
100 %
0 %

10 dB
0 %
0 %
0 %
0 %
0 %
0 %
100 %
0 %

07 dB
0 %
0 %
0 %
0 %
0 %
0 %
100 %
0 %

04 dB
0 %
0 %
0 %
0 %
0 %
0 %
100 %
0 %


Conclusions

In most of the cases no abnormal behaviors have been observed during the tests done.  

Transmitted SID_FIRST frames however were detected in 2.34% (C/I = 7 dB) and in 16.59% (C/I = 4 dB) of the cases as NO_RX frames. Furthermore, transmitted SID_UPDATE frames are detected in 2.96% (C/I = 7 dB) and in 14.3% (C/I = 4 dB) of the cases as ONSET frame. 

These two cases show a higher detection error rate as was obtained during AMR NB verification [Tdoc SMG11 159/99]. Siemens reported this behaviour to Nokia in advance of the 3GPP SA4#15 meeting. Nokia’s response and proposed solution is given in [Tdoc S4-010043].  
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