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1. Introduction

At the last 3GPP SA4 #58 meeting, the source summarized the 3GPP and selected non-3GPP speech/audio codecs that could be used as reference codecs for the 3GPP EVS codec standardization [1].
As a result of discussion in the last meeting, this contribution presents an updated table of the codecs in which MPEG AAC-LC, ITU-T G.711.1, ITU-T G.711 with PLC, ITU-T G.722 with PLC, and CELT are added (see the yellow-highlighted items).

2. Codec Summary 

	Codec
	Bandwidth
	Bitrate        (kbit/s)
	Algorithmic  Delay

(ms)
	Max. Complexity

Encoder + Decoder (WMOPS)
	SDO

	AMR
	NB
	4.75 - 12.2
	25
	16.7
	3GPP

	AMR-WB
	WB
	6.6 - 23.85
	25
	38.9
	3GPP

	AMR-WB+ Note1
	WB up to 18 kHz
	6.6 - 36
	77.5 - 227.6
	83.04 Note2
	3GPP

	E-AAC+ Note1
	9.6 - 18 kHz
	10 - 44
	129.9 - 194.8
	53.02 Note2
	3GPP

	AAC-LC
	10 - 16 kHz
	32 - 64
	51.25/54.7
	~37 Note5
	3GPP/ MPEG

	

	G.711
	NB
	48, 56, 64
	0.125
	< 0.01
	ITU-T

	G.711.1
	WB
	80 and 96
	11.875 
	8.7
	ITU-T

	G.711 with PLC
	NB
	48, 56, 64
	13.75 Note6
	0.5 Notes3&9
	ITU-T

	G.718
	NB/WB
	8 - 32
	43.875/42.875
	50/57
	ITU-T

	G.718 SWB
	SWB
	28 - 48
	49.625
	79.52
	ITU-T

	G.719
	FB
	32 - 128
	40
	21.0
	ITU-T

	G.722
	WB
	48, 56, 64
	1.625
	10 Note3
	ITU-T

	G.722 with PLC
	WB
	48, 56, 64
	10 Note7
	2.8 Notes7&9
	ITU-T

	
	
	
	10/20 Note8
	0.07/0.05 Notes8&9
	

	G.722.1
	WB
	24, 32
	40
	5.3
	ITU-T

	G.722.1C
	SWB
	24, 32, 48
	40
	10.9
	ITU-T

	G.722.2 Note4
	WB
	6.6 - 23.85
	25
	38.9
	ITU-T

	G.729.1
	NB/WB
	8 - 32
	48.9375
	35.79
	ITU-T

	G.729.1SWB
	SWB
	36 - 64
	55.6875
	63.27
	ITU-T

	G.729E
	NB
	11.8
	15
	30
	ITU-T

	

	AAC-LD/ELD
	WB up to 20 kHz
	≥ 24
	15 - 48
	Similar to E-AAC+
	MPEG

	

	SILK
	NB up to 12 kHz-
	Source controlled variable rate
	25
	-
	NONE

	CELT
	SWB/FB Note10
	24 up to 160+
	1.3 - 24             (~8 typical)
	90+ Note11
	NONE


Note1: In mono operation

Note2: At 24 kbit/s in mono mode

Note3: In MIPS (Million Instructions Per Second)
Note4: Same as AMR-WB
Note5: Measured with 3GPP AACplus codec, where decoder played back 48kHz AAC-LC file. For encoder only complexity of AAC part counted and doubled according to doubling of sample rate.

Note6: G.711 Appendix I PLC operates on 10-ms frames and introduces an additional delay of 3.75 ms.

Note7: G.722 Appendix III PLC operates on 10-ms intrinsic frames with no additional delay.
Note8: G.722 Appendix IV PLC operates on 10-ms or 20-ms frames with no additional delay.
Note9: For PLC only.
Note10: Sampling frequency is 32 kHz up to 96 kHz.
Note11: Implemented on a TMS320C55x DSP and benchmarked in MIPS.
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