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1. Introduction

3GPP Release 4 describes a file interchange format for the MMS application (see TS 26.234).  In this specification, the AMR codec is included in MPEG-4 files using a custom AMRSampleEntry definition with an associated DecoderSpecificInfo structure.  We believe the current specification has some problems in the way AMR is included.  A summary of these problems is included here:

1. In defining AMRSampleEntry, the ESD hierarchy normally present in MPEG-4 SampleEntries is absent.  This omits important parameters such as avgBitrate, maxBitrate, and bufferSizeDB.  It also removes hooks to useful structures like IPMPDescriptors, QoSDescriptors, and Language identifiers.  These may be needed when additional features are added for Release 5 and beyond.

2. The frames_per_sample definition violates the MPEG-4 definition of an Access Unit (AU), which is supposed to be the smallest unit of data which has a distinct time associated with it.  Placing multiple audio frames in an AU would decrease packetization flexibility at the streaming server.  It would also greatly increase the complexity of any server which takes advantage of robust sorting or interleaving modes.

3. The current specification lacks detail on how the AMR frames are stored in the file.  This must be defined for interoperability, and the exact storage format should be designed to allow efficient packetization in a server.

4. The current specification has no means for signalling whether the audio data is AMR-NB or AMR-WB.

One way to address the first point is to signal AMR (and H.263 as well) using ObjectTypeIndication values and thus preserve the ESD hierarchy.  Details on this are given in a separate contribution, S4-010373.doc.The fourth point may be addressed simply by adding a band-mode field to the AMR DecoderSpecificInfo structure.  

The current contribution focuses on points 2 and 3, which relate to how AMR is stored in the file.  It is clear that changes are needed in this area, since the current specification in TS 26.234 makes no mention of the storage format for AMR.  The storage format should take into account efficient packetization for streaming in order to address the requirements for streaming in MMS (see TS 23.140 Section 6.1.7), and also to allow the format to be more generally useful.  This will allow other groups such as the Wireless Multimedia Forum (WMF) to align their file format specifications with that of 3GPP.

2. Summary of Method

This section proposes a new storage format for storing AMR speech frames within an MPEG-4 file.  This format applies to both narrow- and wide-band AMR.  The basic ideas are summarized as follows:

1. AMR is stored in the file with one audio frame per access unit.  This is consistent with the MPEG-4 definition of access unit, and allows flexible packetization of the content with the least amount of effort.
2. Each access unit consists of AMR speech bits followed by minimal padding for octet alignment.  The payload header information is not interleaved with the speech data, since this may be efficiently stored within the Sample Description.

3. A frame_type field is added to the DecoderSpecificInfo structure for AMR.  All AMR frames coded in a particular mode will then reference the SampleEntry which specifies the frame_type corresponding to that mode.  This reference is done efficiently through the SampleToChunk atom.

3. Detailed Proposal

Complete details of the proposed method are provided in the companion document “AMR-Storage-Proposal.doc”.  This document provides pictures which illustrate how AMR frames are stored and how the SampleToChunk referencing is done within the file.  It also provides technical analysis to show that the format provides for simple and flexible packetization of AMR.  A comparison shows that the proposed format saves one byte per AU compared to the storage methods given in previous and current AMR payload format documents.

4. Conclusion

This document identifies some problems with the current MMS file interchange format, particularly with the specification of a storage format for AMR audio.  A storage format is proposed in order to solve these problems and to provide missing detail.  The new format is designed to reduce storage requirements and to enable efficient packetization of audio data from the file.  We recommend that this storage format be considered for adoption into the file format specification in TS 26.234.
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