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Annex 5 to FM(13)134:
Protection ratio measurements using an intermodulation test setup
	Wanted:
	GSM-R from CMU

	Level:
	(variable)
	output setting of CMU

	Atten:
	22 dB
	between CMU output and Rx input

	Frequency:
	921,2 MHz
	

	
	
	

	Interferers:
	(variable)
	

	Atten:
	(variable)
	between SMU output and Rx input

	Frequency:
	(variable)
	

	
	
	

	Failure criterion:
	RxQual decreases to 4


	
	Signal 1:
	GSM
	935,0 MHz
	Signal 1:
	GSM
	935,0 MHz
	Signal 1:
	UMTS
	937,5 MHz

	Rx1
	Signal 2:
	GSM
	948,8 MHz
	Signal 2:
	UMTS
	947,5 MHz
	Signal 2:
	GSM
	953,8 MHz

	(improved)
	Max. level:
	-3 dBm
	 
	Max. level:
	-2 dBm
	 
	Max. level:
	-2 dBm
	 

	GSM-R level
	var.atten.
	interf. Level
	C/I
	var.atten.
	interf. Level
	C/I
	var.atten.
	interf. Level
	C/I

	-98 dBm
	3 dB
	-6 dBm
	-92 dB
	 
	>-2dBm
	<-96dB
	 
	>-2dBm
	<-96dB

	-95 dBm
	2 dB
	-5 dBm
	-90 dB
	 
	 
	 
	 
	 
	 

	-90 dBm
	0 dB
	-3 dBm
	-87 dB
	 
	 
	 
	 
	 
	 

	-80 dBm
	 
	 > -3 dBm
	 < -87 dB
	 
	 
	 
	 
	 
	 

	-50 dBm
	 
	 
	 
	 
	 
	 
	 
	 
	 


Tab. A5-1a: Intermodulation scenarios for Rx1 (improved)

	
	Signal 1:
	LTE/10MHz
	935,0 MHz
	Signal 1:
	UMTS
	937,5 MHz
	Signal 1:
	GSM
	927,4 MHz

	Rx1
	Signal 2:
	UMTS
	942,5 MHz
	Signal 2:
	UMTS
	952,5 MHz
	Signal 2:
	UMTS
	932,5 MHz

	(improved)
	Max. level:
	-4 dBm
	 
	Max. level:
	-4 dBm
	 
	Max. level:
	-2 dBm
	 

	GSM-R level
	var.atten.
	interf. Level
	C/I
	var.atten.
	interf. Level
	C/I
	var.atten.
	interf. Level
	C/I

	-98 dBm
	0 dB
	-4 dBm
	-94 dB
	 
	>-4 dBm
	<-94 dB
	 
	>-2 dBm
	<-96 dB

	-95 dBm
	 
	 
	 
	 
	 
	 
	 
	 
	 

	-90 dBm
	 
	 
	 
	 
	 
	 
	 
	 
	 

	-80 dBm
	 
	 
	 
	 
	 
	 
	 
	 
	 

	-50 dBm
	 
	 
	 
	 
	 
	 
	 
	 
	 


Tab. A5-1b: Intermodulation scenarios for Rx1 (improved)
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Fig. A5-1: Intermodulation scenarios for Rx1 (improved)

	
	Signal 1:
	GSM
	935,0 MHz
	Signal 1:
	GSM
	935,0 MHz
	Signal 1:
	UMTS
	937,5 MHz

	Rx2
	Signal 2:
	GSM
	948,8 MHz
	Signal 2:
	UMTS
	947,5 MHz
	Signal 2:
	GSM
	953,8 MHz

	(standard)
	Max. level:
	-3 dBm
	 
	Max. level:
	-2 dBm
	 
	Max. level:
	-2 dBm
	 

	GSM-R level
	var.atten.
	interf. Level
	C/I
	var.atten.
	interf. Level
	C/I
	var.atten.
	interf. Level
	C/I

	-98 dBm
	38 dB
	-41 dBm
	-57 dB
	31 dB
	-33 dBm
	-65 dB
	32 dB
	-34 dBm
	-64 dB

	-90 dBm
	34 dB
	-37 dBm
	-53 dB
	29 dB
	-31 dBm
	-59 dB
	30 dB
	-32 dBm
	-58 dB

	-80 dBm
	31 dB
	-34 dBm
	-46 dB
	27 dB
	-29 dBm
	-51 dB
	27 dB
	-29 dBm
	-51 dB

	-65 dBm
	27 dB
	-30 dBm
	-35 dB
	23 dB
	-25 dBm
	-40 dB
	23 dB
	-25 dBm
	-40 dB

	-50 dBm
	23 dB
	-26 dBm
	-24 dB
	19 dB
	-21 dBm
	-29 dB
	19 dB
	-21 dBm
	-29 dB


Tab. A5-2a: Intermodulation scenarios for Rx2 (standard)

	
	Signal 1:
	LTE/10MHz
	935,0 MHz
	Signal 1:
	UMTS
	937,5 MHz
	Signal 1:
	GSM
	927,4 MHz

	Rx2
	Signal 2:
	UMTS
	942,5 MHz
	Signal 2:
	UMTS
	952,5 MHz
	Signal 2:
	UMTS
	932,5 MHz

	(standard)
	Max. level:
	-4 dBm
	 
	Max. level:
	-4 dBm
	 
	Max. level:
	-2 dBm
	 

	GSM-R level
	var.atten.
	interf. Level
	C/I
	var.atten.
	interf. Level
	C/I
	var.atten.
	interf. Level
	C/I

	-98 dBm
	29 dB
	-33 dBm
	-65 dB
	29 dB
	-33 dBm
	-65 dB
	29 dB
	-31 dBm
	-67 dB

	-90 dBm
	27 dB
	-31 dBm
	-59 dB
	28 dB
	-32 dBm
	-58 dB
	28 dB
	-30 dBm
	-60 dB

	-80 dBm
	25 dB
	-29 dBm
	-51 dB
	25 dB
	-29 dBm
	-51 dB
	26 dB
	-28 dBm
	-52 dB

	-65 dBm
	22 dB
	-26 dBm
	-39 dB
	21 dB
	-25 dBm
	-40 dB
	23 dB
	-25 dBm
	-40 dB

	-50 dBm
	18 dB
	-22 dBm
	-28 dB
	16 dB
	-20 dBm
	-30 dB
	20 dB
	-22 dBm
	-28 dB


Tab. A5-2b: Intermodulation scenarios for Rx2 (standard)
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Fig. A5-2: Intermodulation scenarios for Rx2 (standard)
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Wanted:
	GSM-R from CMU

	Level:
	-65 dBm
	output seting of CMU

	Atten:
	22 dB
	between CMU output and Rx input

	Frequency:
	(variable)
	

	
	
	

	Unwanted:
	(variable)
	

	Atten:
	(variable)
	between SMU output and Rx input

	Frequency:
	(variable)
	

	
	
	

	Failure criterion:
	RxQual decreases to 4



	
	
	Signal 1:
	UMTS
	937,5 MHz
	Signal 1:
	UMTS
	937,5 MHz

	
	
	Signal 2:
	GSM
	953,8 MHz
	Signal 2:
	UMTS
	952,5 MHz

	Rx2 (standard)
	Max. level:
	-10 dBm
	 
	Max. level:
	-10 dBm
	 

	GSM-R frequency
	Offset from 
IM centre
	var. atten.
	interf. level
	C/I
	var. atten.
	interf. level
	C/I

	921,2 MHz
	0,0 MHz
	16 dB
	-26 dBm
	-39 dB
	16 dB
	-26 dBm
	947 dB

	922,2 MHz
	1,0 MHz
	16 dB
	-26 dBm
	-39 dB
	16 dB
	-26 dBm
	948 dB

	923,2 MHz
	2,0 MHz
	16 dB
	-26 dBm
	-39 dB
	17 dB
	-27 dBm
	950 dB

	924,2 MHz
	3,0 MHz
	15 dB
	-25 dBm
	-40 dB
	17 dB
	-27 dBm
	951 dB

	924,8 MHz
	3,6 MHz
	15 dB
	-25 dBm
	-40 dB
	17 dB
	-27 dBm
	952 dB


Tab. A5-3: Intermodulation with broadband signals at different offsets from calculated IM frequency for Rx2 (standard)

Tab. A5-3: Intermodulation with broadband signals at different offsets from calculated IM frequency �for Rx2 (standard)
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