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	The additional safety code checks the values to be coded. If the value range is exceeded, the value is limited to the maximum allowed range. For the corresponding fixed-point code the additional code leads to an increase of complexity in the range of average 0.012 WMOPS and a worst case of 0.018 WMOPS. The safety code takes effect only very rarely with special kind of audio signals, e.g. the encoder stays bit-exact for the entire material used during selection and characaterization testing.


	Begin of Explanatory Part


1. Detailed Problem and Solution Analysis 
Problem:

The core network during TFO/TrFO or receiver logic (especially in VoIP cases), may inject RX_NO_DATA frames into the AMRWB bitstream in speech segments. When a RX_NO_DATA frame is received in speech segments, during AMRWB decoder DTX operation the current AMRWB decoders (TS-26.173v7.0.0 and TS-26.204v7.0.0) may mute or attenuate the synthesis. 

It is clear from TS26.193v7.0.0, “Source controlled rate operation”, that NO_DATA frames should be treated as SPEECH_LOST frames from a DTX handler perspective, a part of section A.6.1.2
 “Functions of the RX DTX handler” is quoted below (emphasis added):

“if the RX DTX handler is in mode SPEECH, then frames classified as SPEECH_DEGRADED, SPEECH_BAD, SPEECH_LOST or NO_DATA shall be substituted and muted as defined in 3GPP TS 26.191. Frames classified as NO_DATA shall be handled like SPEECH_LOST frames without valid speech information;”

The AMRWB decoder should be made robust to any frame type input combination that may be created by the network or created by implementations in terminals/gateways.
Solution 
The AMRWB decoder software may be updated so that NO_DATA frames are correctly handled within the RX DTX-handler during speech periods.

Simulation setup

Signaling simulation (RX_NO_DATA) setup: 

An AMRWB Mode 2(12.65) encoded bitstream was subjected to a 5% signaling frame event simulation (uniform distribution), where frames hit by a signaling event (of any incoming frame type) were replaced by RX_NO_DATA frames.)

Reference simulation (RX_SPEECH_LOST)  setup: 

Reference simulations were performed using the frame type RX_SPEECH_LOST for the very same hit frames, as in the above described signaling simulation.

The simulations were performed for both the fixed point and the floating point decoders, in both cases the encoded bitstream was generated by the fixed point v7.0.0 encoder. 

The encoder input file contained a music segment, a high level segment followed by two levels of background noise mixed with speech. The file is 153 seconds long. (T20.INP file from 26.174)

Simulation results (fixed point):
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Figure 1 Output of reference simulation for the T20.INP signal
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Figure 2 Difference (error) between fixed point reference simulation, and the fixed point signaling simulation. 
(Note, the scale is different from the previous figure. 
The difference at 27.4 seconds will be looked at in more detail.)
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Figure 3 Close-up of reference simulation at 27.4 seconds (This section is marked red in the previous figure.)
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Figure 4 Close-up of signaling simulation, 
(The synthesized signal is reduced/muted for about 100 ms.)  
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Figure 4 Close-up of the error for the signaling simulation 
(the noise that should have been reproduced).

Simulation results (floating point)
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Figure 6 Difference (error) between floating point reference simulation, and the floating point signaling simulation. 
(Note, the scale is different from figure 1. 
The difference at 27.4 seconds will again be looked at in more detail.)
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Figure 7 Close-up of floating point signaling simulation, 
(The synthesized signal is reduced/muted for about 100 ms.)  

Simulation observations

Both the fixed point and floating point decoder shows undesired muting/attenuation behavior. The muting or attenuation is subjectively perceived as quick mutes or as unstable noise during noise segments. Speech segments are not affected. 

The reason for the behavior in noise segments is that there is a suboptimal handling of the NO_DATA frame type in the receive side DTX handler, this suboptimal handling may desynchronize the decoder DTX-hangover state, a state which is continuously updated in the decoder to be synchronized  with the encoder side DTX-hangover state. When the DTX-hangover state is out of synch, the decoder may generate a different noise level for a limited time, than the noise level that was present on the encoder side. When out of synch in this case the decoder will typically use the last correctly estimated or received noise level, but now for the wrong noise segment. Whenever a SID_UPDATE frame is received the noise level will converge.
Results after Correction:

After the correction there is no difference between the signaling simulation (using RX_NO_DATA frame types) and the reference simulation (using RX_SPEECH_LOST frame types).

(NB! No update of test vectors needed, since error condition testing is not a part of the current 3GPP test vector set 26.174.)

Attachments in ZIP file

Decoder input files in ETSI format (for 26.173) are attached in the zip archive of this document.
Decoder input files in MIME format (for 26.204) are attached in the zip archive of this document.
	End of Explanatory Part


	Begin of Changes


1st Modification (dtx.h)
Before correction :

Lines 93-94: Struct dtx_decState in_file dtx.h

    Word16 dither_seed;

    Word16 CN_dith;

After Correction
Lines 93-95: Struct dtx_decState in file dtx.h

    Word16 dither_seed;

    Word16 CN_dith;

    Word16 dtx_vad_hist;

2nd Modification (dtx.c)
Before correction :

Lines 475-476: Function dtx_dec_reset in dtx.c

    st->dither_seed = RANDOM_INITSEED;     move16();

    st->CN_dith = 0;

After correction :

Lines 475-477: Function dtx_dec_reset in dtx.c

    st->dither_seed = RANDOM_INITSEED;     move16();

    st->CN_dith = 0;

    st->dtx_vad_hist = 0;

3rd Modification (dtx.c)
Before correction :

Lines 931-941: Function rx_dtx_handler in dtx.c 

    test();test();test();test();

    if ((sub(frame_type, RX_SID_FIRST) == 0) ||

        (sub(frame_type, RX_SID_UPDATE) == 0) ||

        (sub(frame_type, RX_SID_BAD) == 0) ||

        (sub(frame_type, RX_NO_DATA) == 0))

    {

        encState = DTX;                    move16();

    } else
    {

        encState = SPEECH;                 move16();

    }

After correction :

Lines 932-944: in dtx.c

    test();test();test();test();test();logic16();
    if ((sub(frame_type, RX_SID_FIRST) == 0) ||

        (sub(frame_type, RX_SID_UPDATE) == 0) ||

        (sub(frame_type, RX_SID_BAD) == 0) ||

        ( (sub(frame_type, RX_NO_DATA) == 0) && 

          ((sub(st->dtxGlobalState, SPEECH) != 0) ||

           (sub(st->dtx_vad_hist, DTX_HANG_CONST) >= 0))))

    {

        encState = DTX;                    move16();

    } else
    {

        encState = SPEECH;                 move16();

    }

4th Modification (dec_main.c)

Before correction :
Lines 294-310: Function decoder in dec_main.c

    test();

    if (sub(newDTXState, SPEECH) == 0)

    {

        vad_flag = Serial_parm(1, &prms);

        test();

        if (bfi == 0)

        {

            test();

            if (vad_flag == 0)

            {

                st->vad_hist = add(st->vad_hist, 1);    move16();

            } else
            {

                st->vad_hist = 0;          move16();

            }

        }

    }

After correction :
Lines 295-317: Function decoder in dec_main.c

    test();

    if (sub(newDTXState, SPEECH) == 0)

    {

        vad_flag = Serial_parm(1, &prms);

        test();

        if (bfi == 0)

        {

            test();

            if (vad_flag == 0)

            {

                st->vad_hist = add(st->vad_hist, 1);    move16();

                st->dtx_decSt->dtx_vad_hist = add(st->dtx_decSt->dtx_vad_hist, 1);    move16();

            } else
            {

                st->vad_hist = 0;          move16();

                st->dtx_decSt->dtx_vad_hist = 0;      move16();

            }

        }

        else if (st->dtx_decSt->dtx_vad_hist > 0)

        {

            st->dtx_decSt->dtx_vad_hist = add(st->dtx_decSt->dtx_vad_hist, 1);    move16();

        }

    }

	End of Changes
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