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1.  CMU200 Speech Delay
The following table gives an overview of CMU200 total speech delays for different operating modes. The picture in section 3 explains the details.

	
	Total Downlink Delay 
	Total Uplink Delay 
	Total Loopback Delay
	Total Echo Delay


	GSM HR 5.6 kbps
	105 ms
	80 ms
	120 ms
	0 - 5 s + 100 ms

	GSM FR 13.2 kbps
	80 ms
	80 ms
	100 ms
	0 - 5 s + 80 ms

	GSM EFR 12.2 kbps
	80 ms
	80 ms
	100 ms
	0 - 5 s + 80 ms

	GSM AMR-NB FR 12.2 kbps
	80 ms
	80 ms
	100 ms
	0 - 5 s + 80 ms

	GSM AMR-NB FR remaining rates
	85 ms
	80 ms
	100 ms
	0 - 5 s + 80 ms

	GSM AMR-NB HR 12.2 kbps
	100 ms
	80 ms
	120 ms
	0 - 5 s + 100 ms

	GSM AMR-NB HR remaining rates
	105 ms
	80 ms
	120 ms
	0 - 5 s + 100 ms

	GSM AMR-WB FR all rates
	85 ms
	80 ms
	100 ms
	0 - 5 s + 80 ms

	GSM AMR-WB HR all rates
	105 ms
	80 ms
	120 ms
	0 - 5 s + 100 ms


	UMTS AMR-NB 12.2 kbps
	120 ms
	80 ms
	N/A
	620 ms

	UMTS AMR-NB remaining rates
	125 ms
	80 ms
	N/A
	620 ms

	UMTS AMR-WB all rates
	125 ms
	80 ms
	N/A
	620 ms


	C2K EVRC (SO3)
	120 ms
	140 ms
	N/A
	0.04 - 5 s + 60 ms

	C2K EVRC-B (SO68)
	130 ms
	160 ms
	N/A
	0.04 - 5 s + 60 ms

	C2K 8k (SO1)
	120 ms
	140 ms
	N/A
	0.04 - 5 s + 60 ms

	C2K 13k (SO17)
	120 ms
	160 ms
	N/A
	0.04 - 5 s + 60 ms


2.  Notes

Uplink means from CMU200 Radio Channel Input to Electrical Audio Output
Downlink means from CMU200 Electrical Audio Input to Radio Channel Output
The given CMU200 speech delays are typical values based on calculations taking into account the internal architecture of the instrument. 
An uncertainty of +/- 5 ms has to be considered for GSM modes. 

An uncertainty of +/- 10 ms has to be considered for UMTS and C2K modes. 

The delay values are constant over time. They are repeatable from one call to another.

The delay values are valid as from the following CMU200 software and hardware versions:
	Software
	CMU200 SW V5.20

	Hardware

	CMU-B21v14 + CMU-B52v14 for GSM and UMTS
CMU-B83v22 + CMU-B85v22 for C2K


3.  Background Information
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GSM HR 5.6 kbps CED=60ms CDD=40ms LD=20ms ED=0-5s SED=45ms SDD=40ms TDDL=105ms TDUL =80 ms TLD=120ms TED = 0-5s + 100ms
GSM FR 13.2 kbps CED=40ms CDD=40ms LD=20ms ED=0-5s SED=40ms SDD=40ms TDDL=80ms TDUL =80 ms TLD=100ms TED = 0-5s + 80ms
GSM EFR 12.2 kbps CED=40ms CDD=40ms LD=20ms ED=0-5s SED=40ms SDD=40ms TDDL=80ms TDUL =80 ms TLD=100ms TED = 0-5s + 80ms
GSM AMR-NB FR 12.2 kbps CED=40ms CDD=40ms LD=20ms ED=0-5s SED=40ms SDD=40ms TDDL=80ms TDUL =80 ms TLD=100ms TED = 0-5s + 80ms
GSM AMR-NB FR remaining rates CED=40ms CDD=40ms LD=20ms ED=0-5s SED =45ms SDD=40ms TDDL=85ms TDUL =80 ms TLD=100ms TED =0-5s + 80ms
GSM AMR-NB HR 12.2 kbps CED=60ms CDD=40ms LD=20ms ED=0-5s SED=40ms SDD=40ms TDDL=100ms TDUL =80 ms TLD=120ms TED = 0-5s + 100ms
GSM AMR-NB HR remaining rates CED=60ms CDD=40ms LD=20ms ED=0-5s SED =45ms SDD=40ms TDDL=105ms TDUL =80ms TLD=120ms TED =0-5s + 100ms
GSM AMR-WB FR all rates CED=40ms CDD=40ms LD=20ms ED=0-5s SED=45ms SDD=40ms TDDL=85ms TDUL =80 ms TLD=100ms TED = 0-5s + 80ms
GSM AMR-WB HR all rates CED=60ms CDD=40ms LD=20ms ED=0-5s SED=45ms SDD=40ms TDDL=105ms TDUL =80 ms TLD=120ms TED = 0-5s + 100ms
UMTS AMR-NB 12.2 kbps CED=80ms CDD=40ms LD=NA ED =500 ms SED=40ms SDD=40ms TDDL=120ms TDUL =80 ms TLD =N/A TED =620 ms
UMTS AMR-NB remaining rates CED=80ms CDD=40ms LD=N/A ED =500 ms SED =45ms SDD=40ms TDDL=125ms TDUL=80ms TLD =N/A TED =620 ms
UMTS AMR-WB all rates CED=80ms CDD=40ms LD=NA ED =500 ms SED=45ms SDD=40ms TDDL=125ms TDUL =80 ms TLD =N/A TED =620 ms
C2K EVRC (S083) CED=80ms CDD=100ms LD=N/A ED=0.04-5s SED=40ms SDD=40ms TDDL=120ms TDUL =140 ms TLD =N/A TED = 0.04-5s + 60ms
C2K EVRC-B (S068) CED=80ms CDD=120ms LD=N/A ED=0.04-5s SED=50ms SDD=40ms TDDL=130ms TDUL =160 ms TLD =N/A TED = 0.04-5s + 60ms
C2K 8k (SO1) CED=80ms CDD=100ms LD=N/A ED=0.04-5s SED=40ms SDD=40ms TDDL=120ms TDUL =140 ms TLD =N/A TED = 0.04-5s + 60ms

C2K 13k (SO17) CED=80ms CDD=120ms LD=N/A ED =0.04-5s SED=40ms SDD=40ms TDDL=120ms TDUL =160 ms TLD =N/A TED = 0.04-5s + 60ms
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