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Background
To measure UE delay according to 3GPP TS 26.232 the delay of the system simulator has to be known. Rohde & Schwarz provided this information for the system simulator R&S CMU200 in S4-110856 during SA4#66. The delays were revised in S4-120902 during SA4#70 and in S4-130241 during SA4#72.

This contribution provides the delays for R&S CMW500 for the circuit switched radio access technologies and is a revision of S4-140286 contributed during SA4#78. 
Delays for VoLTE will be published in a separate contribution.

R&S CMW500 Speech Delays

	
	Downlink Delay DLD 
	Uplink Delay ULD 
	Echo Delay ED

	
	MO Call
	MT Call
	
	


	GSM FR 13.2 kbps(3)
	85 ms(1)
	105 ms(1)
	110 ms
	0 – 10 s + 60 ms

	GSM EFR 12.2 kbps(3)
	85 ms(1)
	105 ms(1)
	110 ms
	0 – 10 s + 60 ms

	GSM AMR-NB FR all rates(3)
	110 ms
	110 ms
	110 ms
	0 – 10 s + 60 ms

	GSM AMR-WB FR all rates(3)
	110 ms
	110 ms
	110 ms
	0 – 10 s + 60 ms

	GSM HR 5.6 kbps(3)
	90 ms
	110 ms
	110 ms
	0 – 10 s + 80 ms

	GSM AMR-NB HR all rates(3)
	90 ms
	110 ms
	110 ms
	0 – 10 s + 80 ms

	GSM AMR-WB HR all rates(3)
	90 ms
	110 ms
	110 ms
	0 – 10 s + 80 ms


	UMTS AMR-NB all rates
	120 ms
	100 ms(1)
	1 – 10 s + 60 ms(2)

	UMTS AMR-WB all rates
	120 ms
	100 ms(1)
	1 – 10 s + 60 ms(2)


	C2K EVRC (SO3)
	135 ms
	100 ms
	0.02 - 10 s + 60  ms

	C2K EVRC-B (SO68)
	135 ms
	100 ms
	0.02 - 10 s + 60  ms

	C2K 8k (SO1)
	135 ms
	100 ms
	0.02 - 10 s + 60  ms

	C2K 13k (SO17)
	130 ms
	100 ms
	0.02 - 10 s + 60  ms

	C2K EVRC-WB (SO70)
	135 ms
	100 ms
	0.02 - 10 s + 60  ms

	C2K EVRC-NW (SO73)
	135 ms
	100 ms
	0.02 - 10 s + 60  ms


(1) In some calls a 20 ms longer delay has been observed
(2) Delay is 80 ms for a configured echo of 0 s
(3) Call setup with very early assignment
Notes
Uplink means from CMW500 Radio Channel Input to Electrical Audio Output

Downlink means from CMW500 Electrical Audio Input to Radio Channel Output

The given CMW500 speech delays are typical values based on calculations taking into account the internal architecture of the instrument. 

An uncertainty of +/- 10 ms has to be considered for all modes. 

The delay values are constant over time. 

The delay values are valid as from the following CMW500 software and hardware versions:

	Software
	BASE V3.2.50
AUDIO V3.2.20

GSM V3.2.70
WCDMA V3.2.71(1)
CDMA2000 1xRTT V3.2.80

	Hardware


	CMW-B400A/B for all technologies
CMW-B405A for all technologies
CMW-B200A + B210A for GSM
CMW-B200A + B220A for CDMA2000 1xRTT

CMW-B300A/B for WCDMA


Speech coding functionality requires Advanced Signalling Options CMW-KS210 for GSM, CMW-KS310 for WCDMA and CMW-KS810 for CDMA2000 1XRTT
(1) Official release not available at date of publication, but beta release available
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