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<Start of change>
[bookmark: _Toc13050472]7.7	Receiver intermodulation
The following have been agreed for conducted receiver intermodulation requirements in FR1:
-	To specify the below 6GHz NR BS receiver intermodulation conducted requirements for each NR BS class with an interfering signal power equal to that for the corresponding E-UTRA BS class, and the wanted signal level calculated as the BS reference sensitivity plus 6 dB.
-	The SNR for the BS reference sensitivity can be obtained at 95% relative throughput from link level simulations.
-	The bandwidth of the modulated interfering signal should be defined as the same as that of the interfering signal for the ACS requirement, with SCS is the same as that of the wanted signal to ensure that any peaks of the IM product align with the SCS of the wanted signal.
-	The offsets between the CW and modulated interfering signal centre frequency and the nominal band edge of the wanted carrier specified to ensure the intermodulation products fall (almost) on the edge resource blocks of an operating BS channel bandwidth and avoid orthogonality between sub-carriers of wanted and interfering signal.
-	Requirements are set for all possible SCS of the wanted signal, but only the lowest SCS supported by the BS needs to be tested.
For the general receiver intermodulation requirement, the frequency offset of the modulated interfering signal centre frequency from the lower/upper Base Station RF Bandwidth edge is calculated by the following equation:

Where
BWinterferer = Channel bandwidth of the modulated interfering signal (in MHz)
The modulated interfering signal resource blocks should be placed adjacent to the transmission bandwidth configuration edge which is closer to the Base Station RF Bandwidth edge.
Then the frequency offset of the CW interfering signal from the lower/upper Base Station RF Bandwidth edge is calculated by the following equation to ensure the intermodulation products fall (almost) on the edge resource blocks of the operating BS channel bandwidth at least with the lowest SCS defined for the wanted signal channel bandwidth:

Where
Gwanted = Minimum guardband with the lowest SCS defined for the wanted signal channel bandwidth (in MHz)
Ginterferer = Minimum guardband with the lowest SCS defined for the interfering signal channel bandwidth (in MHz)
The lowest SCS defined for the wanted signal channel bandwidth is targeted here, as the resultant intermodulation products may fall partly outside the wanted signal resource blocks if the highest SCS (which is optional for UE to support) is targeted.
In case the frequency offset of the CW interfering signal is too close to the lower/upper Base Station RF Bandwidth edge, the modulated interfering signal centre frequency is increased by 5 MHz, so that the frequency offset of the CW interfering signal from the lower/upper Base Station RF Bandwidth edge can then be increased by 2.5 MHz.
Therefore, the frequency offsets of the interfering signals are calculated in table 7.7-1 below. It can be seen from the table that with the resultant intermodulation products fall on the wanted signal edge resource block at least with the lowest SCS defined for the wanted signal channel bandwidth.
Table 7.7-1: Interfering signals for general intermodulation requirement
	
BS channel bandwidth of the lowest/highest carrier received (MHz)
	Interfering signal centre frequency offset from the lower/upper Base Station RF Bandwidth edge (MHz)
	Distance between intermodulation products edge and wanted signal edge resource block edge with 15 kHz sub-carrier spacing
(kHz)
	Distance between intermodulation products edge and wanted signal edge resource block edge with 30 kHz sub-carrier spacing
(kHz)
	Distance between intermodulation products edge and wanted signal edge resource block edge with 60 kHz sub-carrier spacing
(kHz)

	5
	±7.5
	0
	0
	N/A

	
	±17.5
	
	
	

	10
	±7.465
	0
	-90
	-450

	
	±17.5
	
	
	

	15
	±7.43
	0
	0
	-360

	
	±17.5
	
	
	

	20
	±7.395
	0
	-90
	-630

	
	±17.5
	
	
	

	25
	±7.465
	0
	90
	-450

	
	±25
	
	
	

	30
	±7.43
	0
	0
	180

	
	±25
	
	
	

	40
	±7.45
	0
	0
	-180

	
	±25
	
	
	

	50
	±7.38
	0
	0
	0

	
	±25
	
	
	

	60
	±7.49
	N/A
	0
	-180

	
	±25
	
	
	

	70
	±7.42
	N/A
	0
	0

	
	±25
	
	
	

	80
	±7.44
	N/A
	0
	0

	
	±25
	
	
	

	90
	±7.46
	N/A
	0
	0

	
	±25
	
	
	

	100
	±7.48
	N/A
	0
	0

	
	±25
	
	
	



For the narrowband receiver intermodulation requirement, the frequency offset of the modulated interfering RB centre frequency from the lower/upper Base Station RF Bandwidth edge is calculated by the following equation:

Where
Gwanted = Minimum guardband with the highest SCS defined for the wanted signal channel bandwidth (in kHz)
SCSwanted = The highest SCS defined for the wanted signal channel bandwidth (in kHz)
RBinterferer = RB size with the highest SCS defined for the modulated interfering signal channel bandwidth (in kHz)
The modulated interfering RB centre frequency refers to the frequency location between the two central subcarriers. Although the highest SCS defined for the wanted signal channel bandwidth is targeted here, the resultant intermodulation products still fall wholly inside the wanted signal resource blocks with the lowest SCS, because the intermodulation products are only one RB wide.
In case the modulated interfering RB centre frequency does not align the RB grid of the adjacent channel with the lowest SCS defined for the modulated interfering signal channel bandwidth, the modulated interfering RB centre frequency is adjusted so that the modulated interfering RB will fall onto the closest RB position of the adjacent channel.
Then the frequency offset of the CW interfering signal from the lower/upper Base Station RF Bandwidth edge is calculated by the following equation to ensure the intermodulation products fall (almost) on the edge resource blocks of the operating BS channel bandwidth with the highest SCS defined for the wanted signal channel bandwidth:

Where
 = Frequency offset of the modulated interfering RB centre frequency from the lower/upper Base Station RF Bandwidth edge after RB grid alignment (in kHz)
In case the frequency offset of the CW interfering signal is too close to the lower/upper Base Station RF Bandwidth edge, the modulated interfering RB centre frequency is increased by one RB size with the lowest SCS defined for the modulated interfering signal channel bandwidth, so that the frequency offset of the CW interfering signal from the lower/upper Base Station RF Bandwidth edge can then be increased by half of the RB size.
Therefore, the frequency offsets of the interfering signals are calculated in table 7.7-2 below. It can be seen from the table that the resultant intermodulation products consistently fall on the wanted signal edge resource blocks with the highest SCS defined for the wanted signal channel bandwidth.
Table 7.7-2: Interfering signals for narrowband intermodulation requirement
	
BS channel bandwidth of the lowest/highest carrier received (MHz)
	Interfering signal centre frequency offset from the lower/upper Base Station RF Bandwidth edge (MHz)
	Distance between intermodulation products edge and wanted signal edge resource block edge with 15 kHz sub-carrier spacing
(kHz)
	Distance between intermodulation products edge and wanted signal edge resource block edge with 30 kHz sub-carrier spacing
(kHz)
	Distance between intermodulation products edge and wanted signal edge resource block edge with 60 kHz sub-carrier spacing
(kHz)

	5
	±360
	360
	0
	N/A

	
	±1420
	
	
	

	10
	±370
	810
	360
	0

	
	±1960
	
	
	

	15
	±380
	720
	360
	0

	
	±1960
	
	
	

	20
	±390
	990
	540
	0

	
	±2320
	
	
	

	25
	±325
	1080
	720
	0

	
	±2350
	
	
	

	30
	±335
	990
	540
	0

	
	±2350
	
	
	

	40
	±355
	1350
	900
	0

	
	±2710
	
	
	

	50
	±375
	1170
	720
	0

	
	±2710
	
	
	

	60
	±395
	N/A
	900
	0

	
	±2710
	
	
	

	70
	±415
	N/A
	720
	0

	
	±2710
	
	
	

	80
	±435
	N/A
	720
	0

	
	±2710
	
	
	

	90
	±365
	N/A
	720
	0

	
	±2530
	
	
	

	100
	±385
	N/A
	720
	0

	
	±2530
	
	
	



Based on above agreements, the receiver intermodulation requirement is specified in Table 7.7.2-1 and Table 7.7.2-2 of 3GPP TS 38.104 [3] for general intermodulation and Table 7.7.2-3 and Table 7.7.2-4 of 3GPP TS 38.104 [3] for narrowband intermodulation.
<End of change>

