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1 Introduction
The document [S4-130154: Proposed corrections to CMU delay numbers, Qualcomm Inc] presents updated correction values for the delay measurements using the CMU200. 
This document summarizes delay measurements based on the proposed correction values from 10 calls using the same device with different access technologies and speech codecs (GSM EFR, UMTS AMR NB, and UMTS AMR WB). The measurements are both performed individually for each link and using the CMU echo method.  
The UE delay was measured using a Rohde&Schwartz CMU200 (SW version 5.21) and HEAD acoustics ACQUA system (SW version 3.1.200). The results are presented in Table 1, with the correction values on the top row.
2 Discussion and conclusion

The variability of the measured delay values differs slightly between different access technologies. 
The difference between the maximum and minimum delay value for the individual link measurements in the 10 calls are less than approximately 5 ms for UMTS DL and 2 ms for UMTS UL. For GSM the difference is approximately 2 ms on each link.

In the CMU echo mode the difference between the maximum and minim total delay value is approximately 8 ms for UMTS AMRNB, 4 ms for UMTS AMRWB, and 2 ms for GSM EFR.     
The CMU echo mode produces a slightly lower averaged total delay compared to the sum of the averaged  individual link measurements, 3,3 ms for UMTS AMRWB 2,1 ms for UMTS AMRNB, and 6,2 ms for GSM EFR.

For the echo mode, the difference between the averaged total delay for GSM EFR and UMTS AMR is 22,4 ms. Compensating with the 5 ms codec look-ahead in AMR, this corresponds to 27,4 ms that is slightly lower than the expected 35 ms difference in the air interface delay. For the individual link the difference is 15,5 ms on the DL and 16,0 ms (11,0 ms compensated with the 5 ms codec look-ahead) for the UL. This is close to the expected 17,5 ms due the air interface design.

Assuming that the measurement is made according to the 3GPP TS 43.050 definition of the UE delay (including the full air interface on both the uplink and downlink) none of the averages of the measured values are considered to be more than 5ms from what is expected.  

Table 1: Summary of UE delay measurements in 10 calls using a single device with  different access technologies.
	CMU comp
	145
	85
	125
	85
	80
	80
	
	580
	580
	60

	MFE comp
	1,1
	1,1
	1,1
	1,1
	1,1
	1,1
	
	1,1
	1,1
	1,1

	
	UMTS WB
	UMTS NB
	GSM EFR
	
	UMTS WB
	UMTS NB
	GSM EFR

	
	DL
	UL
	DL
	UL
	DL 
	UL
	
	Echo Mode

	Call 1
	196,6
	148,5
	186,1
	149,4
	154,4
	154,6
	
	691,1
	704,8
	201,5

	Call 2
	197,4
	147,8
	181,6
	149,9
	154,5
	157,4
	
	692,1
	698,2
	202,6

	Call 3
	200,3
	147,9
	181,0
	149,5
	152,7
	155,5
	
	691,1
	698,3
	201,8

	Call 4
	199,9
	146,4
	181,6
	149,9
	153,4
	155,3
	
	692,1
	699,0
	202,0

	Call 5
	200,4
	147,8
	182,5
	149,9
	152,9
	155,0
	
	695,0
	696,6
	202,4

	Call 6
	198,3
	147,8
	184,9
	149,6
	154,5
	155,6
	
	691,1
	698,1
	202,5

	Call 7
	196,5
	147,9
	184,9
	149,6
	153,7
	155,2
	
	692,0
	702,2
	201,4

	Call 8
	200,4
	148,8
	181,7
	149,8
	153,3
	155,7
	
	692,1
	702,3
	203,4

	Call 9
	197,5
	147,6
	182,9
	149,9
	153,0
	155,0
	
	691,2
	699,3
	201,6

	Call 10
	196,7
	148,5
	184,3
	149,8
	154,4
	157,4
	
	691,2
	698,1
	201,5

	Average
	198,4
	147,9
	183,2
	149,7
	153,7
	155,7
	 
	691,9
	699,7
	202,1

	StDev
	1,7
	0,7
	1,8
	0,2
	0,7
	1,0
	
	1,2
	2,6
	0,6

	Max
	2,0
	0,9
	2,9
	0,2
	0,8
	1,7
	
	3,1
	5,1
	1,3

	Min
	-1,9
	-1,5
	-2,2
	-0,3
	-1,0
	-1,1
	
	-0,8
	-3,1
	-0,7

	
	
	
	
	
	
	
	
	
	
	

	
	COMPENSATED BY THE DELAY IN CMU200 AND MFE VI

	
	UMTS WB
	UMTS NB
	GSM EFR
	
	UMTS WB
	UMTS NB
	GSM EFR

	
	DL
	UL
	DL
	UL
	DL 
	UL
	
	Echo Mode

	Call 1
	50,5
	62,4
	60,0
	63,3
	73,3
	73,5
	
	110,0
	123,7
	140,4

	Call 2
	51,3
	61,7
	55,5
	63,8
	73,4
	76,3
	
	111,0
	117,1
	141,5

	Call 3
	54,2
	61,8
	54,9
	63,4
	71,6
	74,4
	
	110,0
	117,2
	140,7

	Call 4
	53,8
	60,3
	55,5
	63,8
	72,3
	74,2
	
	111,0
	117,9
	140,9

	Call 5
	54,3
	61,7
	56,4
	63,8
	71,8
	73,9
	
	113,9
	115,5
	141,3

	Call 6
	52,2
	61,7
	58,8
	63,5
	73,4
	74,5
	
	110,0
	117,0
	141,4

	Call 7
	50,4
	61,8
	58,8
	63,5
	72,6
	74,1
	
	110,9
	121,1
	140,3

	Call 8
	54,3
	62,7
	55,6
	63,7
	72,2
	74,6
	
	111,0
	121,2
	142,3

	Call 9
	51,4
	61,5
	56,8
	63,8
	71,9
	73,9
	
	110,1
	118,2
	140,5

	Call 10
	50,6
	62,4
	58,2
	63,7
	73,3
	76,3
	
	110,1
	117,0
	140,4

	Average
	52,3
	61,8
	57,1
	63,6
	72,6
	74,6
	
	110,8
	118,6
	141,0

	Calc RTD
	114,1
	120,7
	147,2
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