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1 Introduction
3GPP TS 26.132 v11.0.0 introduces a new test method for assessing the sum of the uplink and downlink voice path delays on UEs. The measurement method is based on a separate measurement of the uplink and downlink delays and a subtraction of the delay contributed by the network simulator from the overall results. 
An alternative test method is to configure the network simulator to loopback the packets or operate in “echo” mode. In this way the signal in the uplink is routed back to the downlink and the total UE delay can be obtained through cross-correlation of the signals at DRP and MRP.

It was found that divergences in the UE delay results exist in some modes when using the two methods. The source believes that these differences are due to the delay estimates given for the network simulator and proposes an updated table.

2 Procedure and results
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.

In order to confirm the issue, comparisons of UE delays using the sum of uplink and downlink delay and echo methods were performed. For one UE, log points were enabled with time stamps allowing an estimation of the echo/loopback delay of the network simulators. A table of results for this UE is shown using the current estimate for the CMU200 delay values.
It can be seen from table 1 that, contrary to the expectation, the results do not match between the two different test methods (echo and 3GPP) when using the proposed CMU200 delay values from Tdoc S4 (11)0856.

In addition, the delay between AMR-WB 12.65kbps and AMR 12.2kbps are roughly similar when using the echo test method, which is within the expectation of the Source based on its knowledge of the UE system, but different by about 20ms when using the current 3GPP test method.
Table 1 - Results of UE delay with a reference terminal using two alternative UE delay test methods with current CMU200 delay values
	 
	
	UMTS
	GSM

	 
	
	AMR 12.2k
	AMR-WB 12.65k
	AMR 12.2K
	AMR 12.65k

	3GPP Method
	Overall Delay in RCV direction
	197.7
	221
	182.5
	Not supported by UE

	
	Total CMU delay downlink
	125
	125
	85
	85

	
	MFE VI delay
	1.1
	1.1
	1.1
	1.1

	
	Overall Delay in RCV direction due to UE
	71.6
	94.9
	96.4
	Not supported by UE

	
	Overall Delay in SND direction
	187.4
	187.9
	159.6
	Not supported by UE

	
	Total CMU delay uplink
	80
	80
	80
	80

	
	MFE VI delay
	1.1
	1.1
	1.1
	1.1

	
	Overall Delay in SND direction due to UE
	106.3
	106.8
	78.5
	Not supported by UE

	
	Total UE delay
	177.9
	201.7
	174.9
	 N/A

	Echo Method
	M2E delay with CMU200 in echo mode
	754
	756.3
	231
	Not supported by UE

	
	CMU echo delay
	620
	620
	80
	80

	
	MFE VI delay
	2.2
	2.2
	2.2
	2.2

	
	Total UE delay
	131.8
	134.1
	148.8
	 N/A

	Loopback Method
	M2E delay with CMU200 in loopback mode
	 N/A
	 N/A
	231
	Not supported by UE

	
	CMU loopback delay
	 N/A
	 N/A
	100
	100

	
	MFE VI delay
	 N/A
	 N/A
	2.2
	2.2

	
	Total UE delay
	 N/A
	 N/A
	128.8
	 N/A


3 - Proposal

Based on estimates of the CMU200 delay in echo mode, obtained through logs with microsecond time-stamp resolution and further comparison of these results with results obtained using the Agilent 8960 network simulator, the source proposes that the table presented in Tdoc S4 (11)0856 is updated with the following highlighted values:

Table 2 – Proposed values for CMU200 delay estimates.

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

	GSM AMR-NB FR 12.2 kbps
	80 ms
	80 ms
	60 ms
	0 - 5 s + 60 ms

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

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

	UMTS AMR-WB all rates
	145 ms
	80 ms
	N/A
	580 ms


The source also proposes that the echo delay test method is accepted as a valid alternative for measurement of the total UE delay. This method may be more practical in certain circumstances and reduces estimation errors associated with uncertainty of the additional system blocks needed for encoding/decoding and AD/DA conversion in the network simulators.

4 - Results with new proposed table for CMU200 delay values

Results with the proposed changes to the CMU200 delay table figures are shown in Table 3. It can be seen that the results are now better matched between the echo and 3GPP test methods and align with calculation estimates of the UE delay under test. These results also align with results obtained using the echo method with a different network simulator (Agilent 8960).

Although there are still some differences between the values, these are still within the uncertainty of the network simulator delays published by the network simulator manufacturer.

Table 3 - Results of UE delay with a reference terminal using two alternative UE delay test methods with current CMU200 delay values
	 
	
	UMTS
	GSM

	 
	
	AMR 12.2k
	AMR-WB 12.65k
	AMR 12.2K
	AMR 12.65k

	3GPP Method
	Overall Delay in RCV direction
	197.7
	221
	182.5
	Not supported by UE

	
	Total CMU delay downlink
	125
	145
	85
	85

	
	MFE VI delay
	1.1
	1.1
	1.1
	1.1

	
	Overall Delay in RCV direction due to UE
	71.6
	94.9
	96.4
	Not supported by UE

	
	Overall Delay in SND direction
	187.4
	187.9
	159.6
	Not supported by UE

	
	Total CMU delay uplink
	80
	80
	80
	80

	
	MFE VI delay
	1.1
	1.1
	1.1
	1.1

	
	Overall Delay in SND direction due to UE
	106.3
	106.8
	78.5
	Not supported by UE

	
	Total UE delay
	177.9
	181.7
	174.9
	 N/A

	Echo Method
	M2E delay with CMU200 in echo mode
	754
	756.3
	231
	Not supported by UE

	
	CMU echo delay
	580
	580
	60
	80

	
	MFE VI delay
	2.2
	2.2
	2.2
	2.2

	
	Total UE delay
	171.8
	174.1
	168.8
	 N/A

	Loopback Method
	M2E delay with CMU200 in loopback mode
	 N/A
	 N/A
	231
	Not supported by UE

	
	CMU loopback delay
	 N/A
	 N/A
	60
	100

	
	MFE VI delay
	 N/A
	 N/A
	2.2
	2.2

	
	Total UE delay
	 N/A
	 N/A
	168.8
	 N/A
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