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1. Introduction
This document introduces a new audio codec to be submitted for consideration under the Higher Bitrate Audio Codec WI. 

As indicated in the working draft of 3GPP TS 26.234, SA4 PSM has agreed that specification of mandatory audio codec(s) is desirable for Release 6 [1].  

SA4 PSM was in agreement that the selection of a mandatory codec for audio in PSS and MMS (and MBMS ffs) would be desirable in the context of Rel.6. The group acknowledged that in the lower bitrate audio range (12 kbit/s to <32 kbit/s, as defined in the S4-020660) there were two contenders being presented, namely aacPlus and the proposed Wideband AMR Extension presented as a work item to SA4. In the higher bitrate audio range, the group agreed that at the present moment, aacPlus and AAC appear to be the contenders in that field.

Thus, two classes of codec have been declared, currently differentiated as “lower bitrate audio,” and “higher bitrate audio.”

A work item to specify a lower bitrate audio codec (SP-020686) has been created with AMR-WB+ as the only currently declared candidate.  A work item to specify a higher bitrate audio codec has been proposed.  This document describes a codec that shall be a candidate under the Higher Bitrate Audio Codec WID.

2. References 

[1]    Tdoc S4-030149, Working Draft 3GPP TS 26.234: "Transparent end-to-end packet switched streaming service (PSS); 3GPP file format (3GP)".

3. 
Technical Brief 

The new codec builds on AAC technology to provide effective audio coding at lower data rates.  It is compatible with the MPEG-2 and MPEG-4 AAC LC profile standard.  In particular, the new decoder can decode MPEG standard AAC LC bitstreams.  Furthermore, a standard AAC decoder can decode a bitstream generated by the new encoder and produce a (reduced resolution) audio signal.

The new codec is effective at data rates as low as 14 kbps for mono signals, and 28 kbps for stereo signals. At these low data rates, internal listening tests show that the new codec is competitive with all other audio codecs currently available. At higher data rates, the new codec reverts to standard AAC encoding and decoding and provides the high sound quality for which AAC is already recognized. Unlike AAC, the new codec provides a full bandwidth signal at all data rates.

4.
Listening test results

As indicated in the WID for Higher Bitrate Audio Codec [3], and as reasonably required to replace the current recommended codec, the new codec must provide 

“Audio quality as good as AAC and exceeding AAC at one or more data rates in one or more usage modes.”

A listening test was conducted by the authors using the MUSHRA test method for differentiating audio impairments.  The test was conducted with 10 experienced listeners.  The test items consist of common “codec killer” test items, e.g. English Speech, German Male Speech, Bagpipes, Harpsichord, etc. The items were coded at 48kbps stereo. The compiled listener grades are displayed in the table below.  
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The results show that the proposed High Bitrate Audio Codec is significantly better than AAC, in compliance with SA-4 and WID design constraints.
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MPEG-2 AAC

Dolby AAC Beta 2

MUSHRA Impairment Grade

Comparison of Subjective Test Results for All Codecs

44.6202531646

62.3164556962



By Sequence

		1		1		6.2749371553		7.7533466469		7.7533466469		6.2749371553

		2		2		8.2855859239		10.9946266203		10.9946266203		8.2855859239

		3		3		13.6360965602		8.1455714294		8.1455714294		13.6360965602

		4		4		15.3335555225		6.8321193434		6.8321193434		15.3335555225

		5		5		7.4892857443		7.7808233318		7.7808233318		7.4892857443

		6		6		6.3895265695		7.1031878789		7.1031878789		6.3895265695

		7		7		9.279909221		8.9340215659		8.9340215659		9.279909221

		8		8		10.1701018891		9.541609111		9.541609111		10.1701018891

		44.6202531646		62.3164556962		4.3185486737		3.7442610579		3.7442610579		4.3185486737
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Scores

		

		MPEG-2 AAC		Item						DBG		PDS		PM		MZS		BGC		CNC		MKB		MCF		GAD		LDF																										Mean		95%

				1		German				40.0		50.0		39.0		40.0		55.0		33.0		32.0		45.0		20.0		31.0																										38.500		6.275

				2		Bagpipes				75.0		50.0		55.0		50.0		65.0		45.0		65.0		60.0		70.0		89.0																										62.400		8.286

				3		News				45.0		45.0		36.0		40.0		55.0		39.0		16.0		30.0		40.0		100.0																										44.600		13.636

				4		Classical				90.0		50.0		53.0		30.0		50.0		41.0		41.0		20.0		50.0		100.0																										52.500		15.334

				5		English				60.0		50.0		52.0		50.0		50.0		39.0		51.0		50.0		50.0		85.0																										53.700		7.489

				6		Harpsichord				40.0		35.0		36.0		30.0		27.0		12.0		10.0		20.0		30.0		35.0																										27.500		6.390

				7		Vega				40.0		55.0		44.0		50.0		50.0		39.0		44.0		40.0		50.0		90.0																										50.200		9.280

				8		Dulcimer				30.0		35.0		32.0		20.0		16.0		6.0				11.0		20.0		61.0																										25.667		10.170

																																																						44.620		4.319

										20052		16984		16134		14552		17600		12507		13377		13390		16080		28068		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0

		3GPP Higher Bitrate Codec		Item						DBG		PDS		PM		MZS		BGC		CNC		MKB		MCF		GAD		LDF																										Mean		95%

				1		German				55.0		55.0		58.0		68.0		70.0		53.0		24.0		50.0		50.0		51.0																										53.400		7.753

				2		Bagpipes				30.0		55.0		42.0		80.0		75.0		45.0		50.0		85.0		60.0		65.0																										58.700		10.995

				3		News				85.0		60.0		64.0		70.0		70.0		66.0		50.0		70.0		90.0		90.0																										71.500		8.146

				4		Classical				65.0		70.0		80.0		75.0		77.0		76.0		100.0		80.0		95.0		90.0																										80.800		6.832

				5		English				65.0		70.0		67.0		70.0		62.0		70.0		35.0		70.0		85.0		70.0																										66.400		7.781

				6		Harpsichord				43.0		50.0		49.0		50.0		46.0		24.0		30.0		50.0		65.0		50.0																										45.700		7.103

				7		Vega				43.0		60.0		57.0		85.0		74.0		66.0		80.0		60.0		75.0		90.0																										69.000		8.934

				8		Dulcimer				45.0		55.0		57.0		40.0		38.0		33.0				50.0		70.0		80.0																										52.000		9.542

																																																						62.316		3.744
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