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----- FIRST MODIFIED SECTION ----

7.8
Intermodulation characteristics

Third and higher order mixing of the two interfering RF signals can produce an interfering signal in the band of the desired channel. Intermodulation response rejection is a measure of the capability of the receiver to receiver a wanted signal on its assigned channel frequency in the presence of two or more interfering signals which have a specific frequency relationship to the wanted signal.
7.8.1
Wide band Intermodulation
The wide band intermodulation requirement should be defined following the same principles as in WCDMA using 5MHz E-UTRA carrier and CW signal as interferer. The wide-band intermodulation requirement should be defined for low SNR reference channel only.

The UE shall fulfill the specified average throughput requirement Rav for low SNR reference channel with weak own signal power in presence of two interfering signals producing an IMD3 product that falls on top of the received signal.

In the table below it’s assumed that 0dB SNR is required to demodulate the signal with required TP performance and 2dB IM is used.

Table 7.8.1.1: Wide band Intermodulation
	 
	BW (MHz)

	Parameter
	Unit
	[1.4]
	[3]
	5
	10
	15
	20

	Own signal level
	dBm
	<REFÎor>
+9
	<REFÎor>

+5
	<REFÎor>

+3
	<REFÎor>

+3
	<REFÎor>

+4
	<REFÎor>

+6

	Own signal level
(Band I as example)
	dBm
	-93.5
	-93.5
	-93.3
	-90.3
	-87.5
	-84.2

	DL Reference channel
	
	Low SNR
	Low SNR
	Low SNR
	Low SNR
	Low SNR
	Low SNR

	NRB,allocated
	
	[6]
	[15]
	25
	50
	75
	100

	PInterferer 1
(CW)
	dBm
	-46
	-46
	-46
	-46
	-46
	-46

	PInterferer 2
(modulated mean power)
	dBm
	-46
	-46
	-46
	-46
	-46
	-46

	BWInterferer 2
	MHz
	[1.4]
	[3]
	5
	5
	5
	5

	FInterferer 1 (offset)
	MHz
	-BW/2 –[2.1]
/
+BW/2+[2.1]
	-BW/2 –[4.5]
/

+BW/2+[4.5]
	-BW/2 –7.5

/

+BW/2+7.5
	-BW/2 –7.5

/

+BW/2+7.5
	-BW/2 –7.5

/

+BW/2+7.5
	-BW/2 –7.5

/

+BW/2+7.5

	FInterferer 2 (offset)
	MHz
	2*FInterferer 1
	2*FInterferer 1
	2*FInterferer 1
	2*FInterferer 1
	2*FInterferer 1
	2*FInterferer 1

	Rav
(Minimum average throughput per RB)
	kbps
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	UE transmitted mean power
	dBm
	The transmitter shall be set to output power level that is 4dB

below supported maximum output power

	NOTE 1: The low SNR DL reference channel is described in Annex C
NOTE 2: The interfering modulated signal is 5MHz E-UTRA signal as described in Annex D



The required IIP3 for each BW is calculated below. The requirement is quite well in line with UTRA where about -20dBm IIP3 is required.
Table 7.8.1.2: IIP 3 analysis
	
	BW
	

	
	1.4
	3
	5
	10
	15
	20
	

	RBs
	6
	15
	25
	50
	75
	100
	

	Pin
	-93.5
	-93.5
	-93.3
	-90.3
	-87.5
	-84.2
	dBm

	C/I including IM
	2
	2
	2
	2
	2
	2
	dB

	BW delta
	0
	0
	0
	-3.0
	-4.8
	-6.0
	dB

	Input referred IMD power
[Pin-C/I-BWdelta-3]
	-98.5
	-98.5
	-98.3
	-98.3
	-97.3
	-95.3
	dBm

	Ptest
	-46
	-46
	-46
	-46
	-46
	-46
	dBm

	IIP3
	-19.8
	-19.8
	-19.9
	-19.9
	-20.4
	-21.4
	dBm


7.8.2
Narrow band Intermodulation

The narrow-band intermodulation requirement could be defined following the same principles as in UTRA using CW signals as interferer. However as narrow band-width IMD product falling on top of the received signal will only degrade the performance of few sub-carriers the impacts on throughput will be very limited. Using GMSK modulated signal as interferer would not make significant difference. Therefore it’s proposed that narrow band intermodulation would actually be another wide band intermodulation test case where interfering signals are placed close to received signal.

The UE should fulfill the specified THROUGHTPUT requirement for low SNR reference channel at level of 10dB above sensitivity level in presence of two interfering signals producing an IMD3 product that falls on top of the received signal. The IMD signal levels of -44dBm for modulated 5MHz E-UTRA carrier and -44dBm for CW signal should be used as working assumptions. The location of the interferers requires further study.

The UE shall fulfill the specified average throughput requirement Rav for low SNR reference channel with weak own signal power in presence of two interfering signals producing an IMD3 product that falls on top of the received signal.
In the table below it’s assumed that 0dB SNR is required to demodulate the signal with required TP performance and 2dB IM is used.

Table 7.8.2.1: Narrow band Intermodulation
	 
	BW (MHz)

	Parameter
	Unit
	[1.4]
	[3]
	5
	10
	15
	20

	Own signal level
	dBm
	<REFÎor>

+19
	<REFÎor>

+15
	<REFÎor>

+13
	<REFÎor>

+13
	<REFÎor>

+14
	<REFÎor>

+16

	Own signal level
(Band I as example)
	
	-83.5
	-83.5
	-83.3
	-80.3
	-77.5
	-74.2

	DL Reference channel
	
	Low SNR
	Low SNR
	Low SNR
	Low SNR
	Low SNR
	Low SNR

	NRB,allocated
	
	[6]
	[15]
	25
	50
	75
	100

	PInterferer 1
(CW)
	dBm
	-44
	-44
	-44
	-44
	-44
	-44

	PInterferer 2
(modulated mean power)
	dBm
	-44
	-44
	-44
	-44
	-44
	-44

	FInterferer 1 (offset)
	MHz
	-BW/2 -1

/

+BW/2+1
	-BW/2 -1

/

+BW/2+1
	-BW/2 -1
/

+BW/2+1
	-BW/2 -7.5

/

+BW/2+7.5
	-BW/2 -7.5

/

+BW/2+7.5
	-BW/2 -7.5

/

+BW/2+7.5

	FInterferer 2 (offset)
	MHz
	2*FInterferer 1
	2*FInterferer 1
	2*FInterferer 1
	2*FInterferer 1
	2*FInterferer 1
	2*FInterferer 1

	Rav
(Minimum average throughput per RB)
	kbps
	TBD
	TBD
	TBD
	TBD
	TBD
	TBD

	UE transmitted mean power
	dBm
	The transmitter shall be set to output power level that is 4dB

below supported maximum output power

	NOTE 1: The low SNR DL reference channel is described in Annex C

NOTE 2: The interfering modulated signal is 5MHz E-UTRA signal as described in Annex D
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Figure 7.8.2.1: Narrow band IMD
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