TSG-SA4#37 meeting
Tdoc S4 (05)0768 
November 14-18, 2005, Bordeaux, France

Source:
VoiceAge
Title:
Analysis of the delay of AMR-WB+ codec
Document for:
Information/Approval

Agenda Item:

7
1. Introduction

This contribution gives an analysis of the algorithmic delay of the extended AMR-WB codec. Delay figures are given for both mono and stereo operation, and at different internal sampling frequencies (ISF). The reported delay figures may be included in TR 26.936.
2. Delay in mono operation
The delay analysis for mono operation is shown in Table 1. The input signal is assumed sampled at 48 kHz. The table gives the encoder lookahead, decoder lookahead, and the superframe size. The algorithmic delay is measured as the superframe size plus the lookahead of both encoder and decoder. The breakdown of the delay is performed by listing the delay in samples for given operation, then the delay is converted from samples to ms based on the sampling frequency corresponding to that operation (in column Fs).
	
	Typical ISF = 25.6 kHz
	Min ISF = 12.8 kHz
	Max ISF = 38.4 kHz

	
	No of

Samples
	Fs

(kHz)
	Delay

(ms)
	No of

Samples
	Fs

(kHz)
	Delay

(ms)
	No of

Samples
	Fs

(kHz)
	Delay

(ms)

	Encoder
lookahead
	
	
	

	Analysis

Look ahead
	256
	12.8
	20.0000
	256
	6.4
	40.0000
	288
	19.2
	15.0000

	Down-

sampling
	24
	48.0
	0.5000
	48
	48.0
	1.0000
	16
	48.0
	0.3333

	Band-

splitting
	24
	25.6
	0.9375
	24
	12.8
	1.8750
	24
	38.4
	0.6250

	Decoder
lookahead
	
	
	

	Postfiltering
	140
	12.8
	10.9375
	140
	6.4
	21.8750
	140
	19.2
	7.2917

	Band-

merging
	12
	12.8
	0.9375
	12
	6.4
	1.8750
	12
	19.2
	0.6250

	Upsampling
	12
	25.6
	0.4688
	12
	12.8
	0.9375
	12
	38.4
	0.3125

	Superframe

size
	1024
	12.8
	80.0000
	1024
	6.4
	160.0000
	1024
	19.2
	53.3333

	Total delay

(ms)
	
	
	113.7813
	
	
	227.5625
	
	
	77.5208


Table 1: Delay in mono operation for typical ISF of 25.6 kHz, and for maximum ISF of 38.4 kHz, and minimum ISF of 12.8 kHz.
The algorithmic delay for the typical internal sampling frequency (ISF) of 25.6 kHz is computed as 113.7813 ms. The algorithmic delay for the two extreme cases corresponding to maximum ISF of 38.4 kHz (32 kbit/s mono operation) and minimum ISF of 12.8 kHz (5.2 kbit/s mono operation) are also computed (77.5208 ms and 227.5625 ms, respectively).

The delay for other ISFs can be approximately estimated as 113.78 × (25.6/ISF), where ISF is the internal sampling frequency in kHz.

3. Delay in stereo operation

The delay analysis for stereo operation is shown in Table 2. The input signal is assumed sampled at 48 kHz. The table gives the encoder lookahead, decoder lookahead, and the superframe size. The algorithmic delay is measured as the superframe size plus the lookahead of both encoder and decoder. The breakdown of the delay is performed by listing the delay in samples for given operation, then the delay is converted from samples to ms based on the sampling frequency corresponding to that operation (in column Fs).

The algorithmic delay for the typical internal sampling frequency (ISF) of 25.6 kHz is computed as 162.8438 ms. The algorithmic delay for the two extreme cases corresponding to maximum ISF of 38.4 kHz and minimum ISF of 12.8 kHz are also computed (77.5208 ms and 227.5625 ms, respectively).

The delay for other ISFs can be approximately estimated as 162.84 × (25.6/ISF), where ISF is the internal sampling frequency in kHz.

	
	Typical ISF = 25.6 kHz
	Min ISF = 12.8 kHz
	Max ISF = 38.4 kHz

	
	No of

Samples
	Fs

(kHz)
	Delay

(ms)
	No of

Samples
	Fs

(kHz)
	Delay

(ms)
	No of

Samples
	Fs

(kHz)
	Delay

(ms)

	Encoder
lookahead
	
	
	

	Analysis

Look ahead
	512
	12.8
	40.0000
	512
	6.4
	80.0000
	512
	19.2
	26.6667

	Down-

sampling
	24
	48
	0.5000
	48
	48
	1.0000
	16
	48
	0.3333

	Band-

splitting
	24
	25.6
	0.9375
	24
	12.8
	1.8750
	24
	38.4
	0.6250

	Decoder
lookahead
	
	
	

	Postfiltering
	512
	12.8
	40.0000
	512
	6.4
	80.0000
	512
	19.2
	26.6667

	Band-

merging
	12
	12.8
	0.9375
	12
	6.4
	1.8750
	12
	19.2
	0.6250

	Upsampling
	12
	25.6
	0.4688
	12
	12.8
	0.9375
	12
	38.4
	0.3125

	Superframe

size
	1024
	12.8
	80.0000
	1024
	6.4
	160.0000
	1024
	19.2
	53.3333

	Total delay

(ms)
	
	
	162.8438
	
	
	325.6875
	
	
	108.5625


Table 2: Delay in stereo operation for typical ISF of 25.6 kHz, and for maximum ISF of 38.4 kHz, and minimum ISF of 12.8 kHz.







