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Draft revised ITU-T Recommendation G.722
7 kHz audio-coding within 64 kbit/s
NOTES FOR THE AAP REVIEWER
This document provides the AAP summary and texts for draft revised Rec. ITU-T G.722 “7 kHz audio-coding within 64 kbit/s”, for AAP Consent at this SG 16 meeting. This revision includes the following:

· New Annex C “Floating-point implementation of ITU-T G.722 Annex B (ex-G.722-SWB-Float)”;
· New Annex D “Stereo embedded extension for ITU-T G.722 (ex-G.722-SWBS)”;
· Correction to test vectors of ITU-T G.722 Annex B (ex-G.722-SWB) reported at SG16 meeting, 21 November – 2 December 2011; 
· Correction on typos in the ITU-T G.722 main body text reported at SG16 meeting, 21 November – 2 December 2011; and

· Updates on the descriptions related to availability of the digital test sequence in ITU-T G.722 Appendix II reported during the interim period.
The material provided in this document corresponds to the changed portions of the Rec. ITU-T G.722. This text is expected to be published as a new Edition, and the integration of the in-force parts with the new/revised material will be performed by TSB prior to publication. Note that further editorial corrections by TSB to the main body text and Appendix II are expected to take place before the final publication. 
NOTE – Accompanying file “G722D_G711.1F_NonBEModificationReport20120629.docx” is provided for information of the AAP reviewer and contains a description of the non bit-exact modifications related to corrections that have been introduced for the stereo superwideband extension of G.722 (ex G.722-SWBS) submitted to AAP Last Call as part of revised G.722.
The changes described in that document have been reflected into the text herein and in the software distribution under AAP Last Call in folder Software-LC/G.722-SWBS_20120614_LC for the G.722 stereo superwideband extension in this revised version of G.722.
AAP Summary
In today’s telephony over IP market there is an increasing demand for improved audio coding providing a larger audio bandwidth and stereo support. Such expected quality improvement has been addressed by extending narrowband voice quality [300-3400 Hz], to wideband [50-7000 Hz], and more recently to the superwideband voice quality [50-14000 Hz]. Indeed, wideband voice has gained momentum in fixed services and ITU-T G.722 - the mandatory codec specified for NG-DECT terminals - is now widely deployed in VoIP services. G.722 Annex B is the superwideband extension to G.722 providing backward interoperability with G.722 legacy codecs in an embedded scalable way that permits to offer enriched voice services. This superwideband embedded extension achieves even higher voice quality to G.722 starting at 64 kbit/s, the same bitrate required for the original G.722.
New Annex C “Floating-point implementation of ITU-T G.722 Annex B (ex-G.722-SWB-Float)” describes a proposed draft of an alternative implementation of ITU-T G.722 Annex B based on floating-point arithmetic. While Annex B provides a bit-exact, fixed-point specification with the fixed-point C-source code available from the ITU-T, alternative floating implementation is useful for platforms equipped with floating-point processors. This alternative floating-point arithmetic was found to be fully interoperable with Annex B in all configurations including the cross configurations.
New G.722 Annex D is a stereo extension of the widely adopted wideband codec G.722 and its superwideband extension, G.722 Annex B. It is optimized for the transmission of stereo signals with limited additional bitrate, while keeping full compatibility with both codecs. Thus, the new G.722 Annex D enables stereo telephony over IP-based network with a low bitrate overhead and high speech quality for various stereo sound pickup (binaural, MS, etc.). Compared to discrete coding of individual audio channels, G.722 Annex D saves valuable bandwidth for stereo transmission and can therefore be a significant component of stereo communication products.

The new G.722 Annex D operates from 64 to 128 kbit/s. While greatly increasing the audio experience with stereo, important characteristics of G.722 have been preserved: low delay, limited complexity and low memory footprint. The new Annex provides four superwideband stereo bitrates at 80, 96, 112 and 128 kbit/s and two wideband stereo bitrates at 64 and 80 kbit/s. The wideband stereo modes are backward compatible with legacy G.722, while the superwideband modes offer the backward compatibility with both mono wideband G.722 and superwideband G.722 Annex B. The lowest wideband stereo bitrate at 64 kbit/s is very attractive for networks and devices designed to support G.722 at 64 kbit/s, it will allow smooth migration from mono to stereo with easier upgrade of existing systems. 

The stereo codec operates on 5 ms frames with an algorithmic delay of 13.625 ms for wideband stereo and 15.9375 ms for superwideband stereo. The encoder input and decoder output are sampled at 16 kHz and 32 kHz for wideband and superwideband operating modes respectively. The underlying algorithm includes three main parts: stereo parameter analysis and downmix at the encoder and stereo synthesis at the decoder. The first stereo extension layer is an 8 kbit/s layer comprising the basic stereo parameters, wideband inter-channel time difference / inter-channel phase difference / inter-channel coherence and sub-band inter-channel level differences. The second stereo layer, also an 8 kbit/s layer, enhances the stereo image by encoding low frequency sub-band inter-channel phase differences. Finally, the third stereo layer is a 16 kbit/s layer. In this last layer, the inter-channel phase differences of a larger bandwidth are transmitted which allow to further improve the stereo image. Thanks to this layered architecture with embedded scalability, the bitstream can be truncated by the decoder, or by any components of the communication system, to instantaneously adjust the bitrate to the desired value, including wideband G.722 and superwideband G.722 Annex B bitrates, with no need for out-of-band signalling.

This G.722 stereo Annex D is intended for new IP multimedia services. IP telephony, videoconferencing both for enterprise corporate networks and for mass market are some of the most important services addressed. Target devices include softphones, IP phones or other VoIP handsets, home gateways, IPBX, media gateways, etc.

A problem related to the test vectors of ITU-T G.722 Annex B was reported at SG16 meeting 21 November – 2 December 2011, in order to carry out proper and complete conformance and interoperability testing, the correction was made to the test vectors. Typos in the G.722 main body text were reported at the same SG16 meeting and were corrected to ensure proper operation of G.722 specification. The description related to availability of the digital test sequence in Appendix II was updated to reflect current distribution methods for the test sequences.
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