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1 Introduction
In [4] the Source has observed that measurements of the UE delay using AMR-WB 12.65kbps have been consistently 20ms higher than its delay estimations for the UEs based on calculations and measurements following the method described in [1]. The same consistency could not be confirmed by Rohde & Schwarz with similar measurements conducted in Germany with two UEs and the Source agreed to measure these two UEs in its setup for further investigation. This contribution presents the results of these measurements.
2 Test set-up
The measurements are conducted as described in, i.e. using both the sum of uplink and downlink UE delays as well as the “echo” method, described in [1]. However, during the measurements, it was observed that the downlink delay would fluctuate by 20ms depending on the call, and the source adopted the following protocol for the measurements:
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Figure 2‑1 - Measurement protocol adopted for UMTS UE delay measurements
3 Results
The results for each of the two UEs are presented in Table 3‑1 and Table 3‑2. The cells in orange denote measurements where it is believed that the CMU200 DLD delay has increased by 40ms (two frames) from its nominal value provided in [2] and the cells in red denote measurements where it is believe that the CMU200 DLD delay value has increased by 60ms (three frames).
Table 3‑1 - Measurements results for device 1

	Device 1 (handset mode)
	WB CALL 1
	WB CALL 2
	WB CALL 3
	NB CALL 1
	NB CALL 2
	NB CALL 3

	START CALL IN SPEECHCODEC LOW

	Overall Delay in RCV Direction
	206.5
	207.1
	227
	186.5
	205.8
	186.2

	Nominal CMU200 delay DLD

(Actual CMU200 delay DLD)
	125

(145)
	125

(145)
	125

(165)
	125
(125)
	125

(145)
	125

(125)

	Overall Delay in SND Direction
	191.3
	191
	191
	190.7
	190.4
	190.8

	CMU200 delay
	85
	85
	85
	85
	85
	85

	Measured UE delay

(Actual UE delay)
	187.8

(167.7)
	188.1

(168.1)
	208

(168)
	167.2

(167.2)
	186.2

(166.2)
	167

(167)

	SWITCH TO ECHO MODE

	M2E delay
	744.7
	745.1
	744.9
	745
	743.7
	744.5

	CMU echo delay
	580
	580
	580
	580
	580
	580

	UE delay
	164.7
	165.1
	164.9
	165
	163.7
	164.5

	SWITCH TO SPEECHCODEC LOW

	Overall Delay in RCV Direction
	206.5
	207.1
	207.1
	186.8
	185.9
	186.9

	Nominal CMU200 delay DLD

(Actual CMU200 delay DLD)
	125

(145)
	125

(145)
	125

(145)
	125

(125)
	125

(125)
	125

(125)

	Overall Delay in SND Direction
	191
	191
	191
	191
	189
	190.9

	CMU200 delay
	85
	85
	85
	85
	85
	85

	Measured UE delay

(Actual UE delay)
	187.5

(167.5)
	188.1

(168.1)
	188.1

(168.1)
	167.8

(167.8)
	164.9

(164.9)
	167.8

(167.8)

	TERMINATE CALL


Table 3‑2 - Measurement results for device 2

	Device 2 (hand-held hands-free mode)
	WB CALL 1
	WB CALL 2
	WB CALL 3
	NB CALL 1
	NB CALL 2
	NB CALL 3

	START CALL IN SPEECHCODEC LOW

	Overall Delay in RCV Direction
	224.4
	244.1
	245
	229.8
	209.2
	189.1

	Nominal CMU200 delay DLD
(Actual CMU200 delay DLD)
	125
(165)
	125
(185)
	125
(185)
	125
(185)
	125
(145)
	125
(125)

	Overall Delay in SND Direction
	172.4
	172.9
	173
	174.6
	174.4
	174.4

	Nominal CMU200 delay ULD
	85
	85
	85
	85
	85
	85

	Measured UE delay

(Actual UE delay)
	186.8
(146.8)
	207
(147)
	208
(148)
	214.4
(154.4)
	173.6
(153.6)
	153.5
(153.5)

	SWITCH TO ECHO MODE

	M2E delay
	724.7
	724.6
	725.6
	732.7
	732.9
	732.9

	CMU delay 
	580
	580
	580
	580
	580
	580

	UE delay
	144.7
	144.6
	145.6
	152.7
	152.9
	152.9

	SWITCH TO SPEECHCODEC LOW

	Overall Delay in RCV Direction
	204.5
	204.1
	205
	189.9
	189.2
	189.1

	Nominal CMU200 delay DLD
(Actual CMU200 delay DLD)
	125

(145)
	125

(145)
	125

(145)
	125

(125)
	125

(125)
	125

(125)

	Overall Delay in SND Direction
	173
	173
	172.7
	174.5
	174.4
	174.4

	Nominal CMU200 delay ULD
	85
	85
	85
	85
	85
	85

	Measured UE delay

(Actual UE delay)
	167.5

(147.5)
	167.1

(147.1)
	167.7

(147.7)
	154.4

(154.4)
	153.6

(153.6)
	153.5

(153.5)

	TERMINATE CALL


4 Discussion
1. A CMU200 delay DLD of 125ms in UMTS for AMR-WB 12.65kbps could not be observed in any of the measurements conducted by the source so far (including measurements previously reported in (1)).

2. The nominal (minimum) delay DLD for UMTS AMR-WB appears to be 145ms as it has been previously suggested in [4].
3. In some of the measurements the CMU200 DLD delay appears to increase by 20ms or 40ms.
4. Switching the speech codec operation mode to “echo” mode and then back to “speech codec low” seems to restore the CMU200 DLD delay value to its nominal (minimum) value.
5. Echo delay measurements are always consistent and do not show the 20ms jumps observed when using the 3GPP method.
6. Uplink UE delay measurements are always consistent and do not show the 20ms jumps observed when using the 3GPP method.
7. The observations in 5 and 6 seem to indicate that the 20ms jumps arise in the speech or channel encoding units of the CMU200.
5 Conclusion

Delay measurements with the CMU200 set to Speechcodec Low in the downlink seem to fluctuate from call to call by full frame (20ms) blocks. These results support the adoption of the echo method proposed in [3] as this method has not shown the fluctuations observed with the current 3GPP test method.
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