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1. Introduction

3GPP Release 4 currently references Appendix D of 3GPP TS 26.235 V4.0.0 [1] for the format of AMR frames.  This text all but directly cut and paste from the AMR-NB payload format document that is currently an IETF Internet Draft [2].  However, recent events have led to a new IETF Internet Draft that combines the AMR-WB and AMR-NB payload formats into a single document.  This new draft adds some additional complexities in the streaming of AMR-NB content.  This document attempts to address these new issues raised by this new IETF Internet Draft.
2. IETF Combined AMR-NB and AMR-WB Internet Draft
A new RTP payload format document has been proposed to the IETF that combines AMR-NB and AMR-WB content [3].  This document reuses many concepts from the original NB draft and adds some additional flexibility over and above what was provided in the original AMR-NB payload format.  Here is a summary of everything this new draft provides with an indication of the changes over and above the original NB draft:
1. Octet Alignment:  The ability to indicate when octet-aligned operation SHALL be used.  This is a new feature added in the new combined AMR-WB/NB payload format.  This had been in the previous WB payload draft, but not the previous NB draft.

2. Mode Set: The ability to signal the active set of codec modes that are used in the stream.

3. Mode-Change Period: The ability to signal a number N that restricts the mode changes in such a way that mode changes are only allowed on multiples of N.

4. Mode-Change Neighbor: The ability to signal that mode changes SHALL only be made to neighboring modes in the active codec mode set.

5. Max Frames: The ability to signal the maximum number of speech frames in one RTP packet.

6. CRC: The ability to signal when CRCs SHALL be included in the RTP payload.

7. Robust Sorting: The ability to signal when the payload SHALL employ robust payload sorting.  The new payload format defines this as sorting on the octet-level as opposed to the bit-level as in the AMR-NB draft.  This is now only supported when using octet alignment.

8. Interleaving: The ability to signal when frame level interleaving SHALL be used and also a value for the maximum number of frames in the interleaving group.  This is a new feature added in the new combined AMR-WB/NB payload format.  This is only supported when using octet alignment.
To summarize, the latest Internet Draft from the IETF for combined AMR-NB and AMR-WB adds the ability to use octet alignment for AMR-NB, it now defines robust sorting on the octet-level, and adds the ability to perform frame-level interleaving for AMR-NB.  

3. Summary of Requested Restrictions

This section proposes three restrictions on the transmission of AMR payload according to the latest IETF Internet Draft.  These are intended for one-way streaming applications where a mechanism for capability exchange is not provided.  The basic ideas are summarized as follows:

1. Mandate the use of Octet Alignment:  By mandating the use of octet alignment, we are allowing terminal applications to unpack and reassemble the transmitted speech frames without the additional bit shifting that would be required with bit-packed RTP packets.  In addition, by using octet alignment, the server is allowed to use frame-level interleaving, which is a mechanism to help make it robust to packet loss in harsh environments.

2. Prohibit the use of Robust Sorting: Although the use of robust sorting may allow for better robustness in the presence of bit errors, this only comes into play when a transport mechanism will allow bit errors to be passed up to the application layer, such as in UDP-lite [4] or some other transport mechanism that passes bit errors.  However, since the use of such mechanisms is not currently the norm, it makes no sense to include such functionality that only adds complexity to both the servers and terminals when there is no direct benefit.

3.  Prohibit the use of CRCs: Although the use of CRCs may allow for better robustness in the presence of bit errors, this only comes into play when a transport mechanism will allow bit errors to be passed up to the application layer.  See the previous comments on robust sorting.

4. Conclusion

This document identifies the changes to the AMR-NB payload format that has resulted from a new Internet Draft that combines AMR-NB and AMR-WB into a single payload document.  Explanations of the changes and additions are provided.   Restrictions are proposed that prohibit the use of certain features provided by the new combined AMR-NB/WB document.  The first of these restrictions significantly reduces the implementation complexity of the server and terminal applications in packing and unpacking audio frames.  The last two restrictions prohibit using features that would provide no benefit to the server or terminal other than making it more complex.  We recommend that these restrictions on the RTP transport of AMR-NB content be considered for adoption into the appropriate annexes within TS 26.235 V4.0.0.  In addition we recommend updating the RTP payload format in Annexes B and D of TS 26.235 V4.0.0 to reflect the new IETF Internet Draft for the RTP payload format and file storage format for AMR and AMR-WB audio.
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