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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.

	
	Downlink Delay
DLD 
	Uplink Delay
ULD 
	Loopback Delay  LD
	Echo Delay
ED


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

	GSM FR 13.2 kbps
	80 ms
	80 ms
	60 ms
	0 - 5 s + 60 ms

	GSM EFR 12.2 kbps
	80 ms
	80 ms
	60 ms
	0 - 5 s + 60 ms

	GSM AMR-NB FR all rates
	85 ms
	80 ms
	60 ms
	0 - 5 s + 60 ms

	GSM AMR-NB HR all rates
	105 ms
	80 ms
	80 ms
	0 - 5 s + 80 ms

	GSM AMR-WB FR all rates
	85 ms
	80 ms
	60 ms
	0 - 5 s + 60 ms

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


	UMTS AMR-NB all rates
	125 ms
	85 ms
	N/A
	580 ms

	UMTS AMR-WB all rates
	125 ms
	85 ms
	N/A
	580 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


This table is a revision of the one given in Tdoc S4-120902 CMU200 Speech Delay rev1, which was presented at SA4#70. 
Due to the results of several measurements, which were recently conducted by R&S and other companies, the numbers for the CMU200 delay contributions and for the uncertainties needed to be refined.
It was also reconsidered how the transmission time on the radio interface contributes to the delay of the UE and of the system simulator.
According to 3GPP TS 43.050 the transmission time Trftx (40 ms) of a radio interface frame (due to interleaving and de-interleaving) fully contributes to the UE delay in Uplink and Downlink modes. 
The CMU delay numbers for Uplink and Downlink modes are not in line with this definition, but are based on the assumption that the UE delay reference point is in the middle of Trftx, thus UE and system simulator would contribute to Trftx with 1/2  (20 ms) each.
For Echo and Loopback modes the full Trftx in both rx and tx paths was included in the CMU delay numbers up to now. To be consistent with the definition of the UE delay reference point for Uplink and Downlink modes, the new CMU delay numbers for Echo and Loopback modes include only 1/2 Trftx in both rx and tx paths, thus are 40 ms smaller than before.

In GSM modes the specified echo delay was 20 ms too short, because the duration of one speech frame was missing in the calculation. In fact, the Loopback delay is equal to the minimum Echo delay.

There is still discussion, if the nominal value for UMTS WB DLD should be 145 ms instead of 125 ms. 145 ms is within the given uncertainty of 25 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.
The uncertainties are as follows:

· GSM Downlink Delay and Uplink Delay: +5/0 ms 

· GSM Echo/Loopback Delay: +20/0 ms 

· UMTS Downlink Delay and Uplink Delay: +25/0 ms

· UMTS Echo Delay: +20/0 ms

· C2K all delays: +/-10 ms

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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