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1 Introduction

In the current MMS specifications TS 26.140, the AMR speech decoder specified in TS 26.071 is mandated to decode the AMR bitstream, packetized and file formated according to the RFC 3267. In the RFC 3267 document, padding bits are used in the payload in order to keep octet-aligned the speech frames and the frame headers. However, even with the specification that those padding bits MUST be set to 0, it happens that the padding bits of the RTP payload of the AMR bitstream are NOT set to zero. It is unclear in the 3GPP specifications how to handle those special cases where the bitstream does not conform strictly to the IETF specifications. It is proposed in this document to explain this ambiguity and to evaluate the different possibilities to clarify the ambiguity.

2 Background

2.1 Description of the speech frame in RFC 3267

The section 5.3 from the RFC 3267 describes the structure of the speech frames in the RTP payload of the AMR bitstream.

5.3. Speech Frames

   After the file header, speech frame-blocks consecutive in time are

   stored in the file.  Each frame-block contains a number of octet-

   aligned speech frames equal to the number of channels, and stored in

   increasing order, starting with channel 1.

   Each stored speech frame starts with a one octet frame header with

   the following format:

    0 1 2 3 4 5 6 7

   +-+-+-+-+-+-+-+-+

   |P|  FT   |Q|P|P|

   +-+-+-+-+-+-+-+-+

   The FT field and the Q bit are defined in the same way as in Section

   4.1.2. The P bits are padding and MUST be set to 0.

   Following this one octet header come the speech bits as defined in

   4.3.3.  The last octet of each frame is padded with zeroes, if

   needed, to achieve octet alignment.

   The following example shows an AMR frame in 5.9 kbit coding mode

   (with 118 speech bits) in the storage format.

    0                   1                   2                   3

    0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1

   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

   |P| FT=2  |Q|P|P|                                               |

   +-+-+-+-+-+-+-+-+                                               +

   |                                                               |

   +          Speech bits for frame-block n, channel k             +

   |                                                               |

   +                                                           +-+-+

   |                                                           |P|P|

   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

   Frame-blocks or speech frames lost in transmission and non-received

   frame-blocks between SID updates during non-speech periods MUST be

   stored as NO_DATA frames (frame type 15, as defined in [2] and [4])

   or SPEECH_LOST (frame type 14, only available for AMR-WB) in complete

   frame-blocks to keep synchronization with the original media.

2.2 Description of the MMS interface in TS 26.073

In TS 26.073 Rel5, the padding bits are ignored. For instance, the padding bits of the speech frame are ignored in the UnPackBits() function (cf. sp_dec.c, line 231--296) and those from the frame header are ignored in decoder.c, lines 218--225:

   while (fread (&toc, siseof(UWord8), 1, file_serial) == -1)

   {

       /* read rest of the frame based on ToC byte */

       q = (toc>>2) & 0x01;

       ft = (toc>>3) & 0x0F;

       fread(packed_bits, sizeof(UWord8), packet_size[ft], file_serial);

       rx_type = UnPackBits(q, ft, packed_bits, &mode, &serial[1]);

       ...

   }
2.3 Possible understandings. 

In the one hand, the padding bits of the frame header MUST be set to zero (according to the RFC 3267, section 5.3). Thus, some manufacturers may expect that the padding bits are really zero and therefore may consider that the AMR bitstream is corrupted when a non-zero padding bit is detected. Here are some possible behaviours:

- to discard the packet (i.e. mark it as BAD) and to continue to decode the bitstream at the next packet.

- to discard the packet, detect an error in the AMR bitstream and to try to re-synchronize the decoder, for instance with the help of remaining coherent padding bits.

- to discard the packet, detect an error in the AMR bitstream and to stop to decode.

On the other hand, some manufacturers can also understand the MMS interface (i.e. the MMS_IO flag) of the reference C-code of TS 26.073 as a guideline for implementing an MMS AMR decoder. They would therefore consider to not take into account the padding bits.

Unfortunately, those two understanding are incompatible and may cause significant interoperability problems if (when) those corrupted MMS AMR files are widespread.

3 Proposals

3.1 Perspective

The objective of this section is to enumerate (not exhaustively) different possible clarifications. 

3.2 Ignore the padding bits

3GPP clearly states that the padding bits shall not be considered by MMS decoder.

In TS 26.140, section 4.2, the following is added:

The MMS AMR decoder shall accept and decode bitstreams with padding bits not set to zero (cf. section 5.3 in [32]). Still, as specified in [32], the MMS AMR encoder must set to 0 the padding bits of the encoded bitstream.

3.3 Enforce the RFC 3267 specification

3GPP enforces the specification RFC 3267 which states that the padding bits MUST be zero. The changes clearly state that the behaviour of the MMS AMR decoder is unspecified when the padding bits are not set to 0. This also means that the manufacturer is free to implement its own mean to recover from an error (including ignoring the error). In this perspective, the following changes are requested:

In TS 26.140, section 4.2, the following is added:

The MMS AMR decoder shall consider bitstreams with padding bits not set to zero (cf. section 5.3 in [32]) as corrupted. Ways to recover from a corrupted bitstream are not specified.

In TS 26.073, file README, section "MMS compatible [...]", line 74, the following section is added:

The implementation of the MMS format option is given as a guideline for a decoder only when applied to a bitstream which conforms to the RFC 3267. The behaviour of the MMS AMR decoder is unspecified for unconformant bitstreams.

3.4 Enforce the RFC 3267 specification and guidance for recovery

3GPP enforces the RFC 3267 specification which states that the padding bits MUST be zero.  The changes state that if not set to zero, the behaviour of the MMS AMR decoder is unspecified but a guidance is proposed for recovering from such error. In this perspective, the following changes are requested:

In TS 26.140, section 4.2, the following is added:

The MMS AMR decoder shall consider bitstreams with padding bits not set to zero (cf. section 5.3 in [32]) as corrupted. The MMS AMR decoder could recover from the error by marking the speech frame (resp. the SID frame) as BAD and by continuing the decoding process.

In TS 26.073, the files sp_dec.c and decoder.c are modified in order to take into account the optional recovery procedure.

4 Conclusion

This document has described a possible interoperability problem with the current specification of the MMS AMR decoder (Rel-5). Different solutions clarifying the 3GPP specifications were exposed. A clarification is expected to be found quickly in SA4 because MMS-compliant terminals are already available in the market. It may also be necessary to ask to IMTC PSS to collect information about the probability to find corrupted MMS AMR bitstreams and about the implementation currently preferred by MMS AMR decoder providers.





