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1 Background
In this companion paper to [1] on ACS and in-band blocking (IBB) we make proposals for the interferer power levels and their frequency ranges for verifying out-of-band blocking (OOBB) for operation in FR1. The proposals are based on use of an interferer bandwidth for ACS and IBB verification up to 5 MHz for bands below 2.7 GHz and up to 20 MHz for bands above 3 GHz. The OOBB requirements proposed herein therefore apply 15 MHz below and above the receive band for NR bands below 2.7 GHz and 60 MHz below and above the receive band for NR bands below 3 GHz. We only consider standalone non-CA operation.
2 Out-of-band blocking requirements 
The out-of-band blocking (OOBB) test configuration agreed for re-farmed LTE bands in [2] should apply for all NR bands below 2.7 GHz. The OOBB requirements should be on par with those of LTE also for new NR bands. The supported bandwidth is likely to be less than 40 MHz for most bands unless the passband exceeds 100 MHz like for B41; the standard LTE OOBB requirements also apply for the latter operating band despite its large passband. 
It expected that many NR UEs will be CA/DC capable – the NSA devices must be – and support band combinations of many operating bands. This may necessitate implementation with complex multiplexers/front-ends for which the broad rejection can be limited. Considering the risk of interference above 6 GHz with other services like Fixed Service, Radio Location and Fixed Satellite Services and the higher propagation loss (coexistence with FR2), a relaxation of the interferer blocker level to -20 dBm appears reasonable above 6 GHz.  
The proposed minimum requirements for bands below 2.7 GHz are shown in Table 1 (consistent with [2] for re-farmed bands except for the proposed relaxation above 6 GHz). 
Table 1: Out of band blocking (below 2.7 GHz)
	NR band
	Parameter
	Units 
	Frequency 

	
	
	
	Range 1
	Range 2
	Range 3

	
	PInterferer
	dBm
	-44
	-30
	-15 

(NOTE 2)

	Frequency arrangement below 2.7 GHz
	FInterferer (CW)
	MHz
	FDL_low -15 to

FDL_low -60 
	FDL_low -60 to

FDL_low -85 
	FDL_low -85 to 

1 MHz

	
	
	
	FDL_high +15 to

FDL_high + 60 
	FDL_high +60 to

FDL_high +85 
	FDL_high +85 to

+12750 MHz
(NOTE 2)

	NOTE 1:
The transmitter shall be set to 4dB below PCMAX_L […]
NOTE 2:
The power level (PInterferer) for Range 3 is modified to -20 dBm for FInterferer > [6000] MHz



Proposal 1: the OOBB test configuration for LTE shall apply not only for re-farmed LTE bands below 2.7 GHz but for all NR bands below 2.7 GHz. 

Proposal 2: the interferer power level for range 3 can be relaxed to -20 dBm for interferer frequencies above 6 GHz.
The wanted signal power levels should be the same those for the in-band blocking requirements for the corresponding channel bandwidth, see Table 2.
Table 2: Out of band blocking parameters (below 2.7 GHz)
	Rx parameter
	Units 
	Channel bandwidth

	
	
	5 MHz 
	10 MHz
	15 MHz
	20 MHz
	25 MHz
	> 40 MHz

	Power in Transmission Bandwidth Configuration
	dBm
	REFSENS + channel bandwidth specific value below

	
	
	The same power offset as for the in-band blocking requirements for the corresponding channel bandwidth


For operations above 3 GHz we propose to modify the OOBB requirements to apply 60 MHz below and above the receive band in accordance with the proposal for in-band blocking requirements in [1] with a maximum interferer bandwidth of 20 MHz. Modified frequency ranges and interferer power levels should be a compromise between system requirements (interferer scenarios) and RFFE capability with due account for the higher carrier frequencies. The relaxation allowed in range 3 for UEs supporting B42 and B43 (the blocker power level reduced to -20 dBm) should be copied for NR for both the 3.5 GHz and 4.5 GHz ranges. Moreover, the range 3 interferer power should also be reduced above 6 GHz as proposed above for bands below 2.7 GHz. On the other hand, the -15 dBm level should be retained for interferers in the 5 GHz RLAN band to facilitate in-device coexistence; the RLAN interferer level at the victim antenna port can be up to 0 dBm assuming an antenna isolation of 15 dB between the RLAN and NR antennas (if not shared).  
The power levels and interferer ranges are modified as follows:
1. range 1 is extended for NR bands above 3 GHz to account for the higher carrier frequencies: 60 MHz < FInterferer < [120] MHz above and below the receive band (twice the range for bands below 2.7 GHz)

2. the interferer level in range 1 is -44 dBm

3. the range 2 is extended likewise: [120] MHz < FInterferer < [150] MHz above and below the receive band (twice the range for bands below 2.7 GHz)
4. the interferer level in range 2 is -30 dBm

5. range 3 applies for FInterferer > [150] MHz above and below the receive band
6. the interferer level in range 3 is -15 dBm except in the ranges 2700 MHz < FInterferer < [5000] MHz and FInterferer > [6000] MHz in which -20 dBm applies.
Item 6 implies a range 3 interferer power level of -15 dBm within the RLAN range 5150-5925 MHz and that Item 3 implies that the interferer power level for Band n79 is within range 3 above 5150 MHz (a separation of 150 MHz to the upper edge of Band n79). The relaxed blocker level in the range 2700 MHz < FInterferer < [5000] MHz in Item 6 are proposed to allow a reasonable passband insertion loss using multiple filter technologies; the latter means that for Band n79, the relaxed level may have to be applied for FInterferer > 2700 MHz. 
The proposed minimum requirements for bands above 3 GHz are shown in Table 3. The wanted of signal levels should be the same as those applicable for the in-band blocking requirements for the corresponding bandwidth just as for bands below 2.7 GHz (cf. Table 2). 
Table 3: Out of band blocking (above 3 GHz)
	NR band
	Parameter
	Units 
	Frequency 

	
	
	
	Range 1
	Range 2
	Range 3

	
	PInterferer
	dBm
	-44
	-30
	-15 

(NOTE 2)

	Frequency arrangement above 3 GHz
	FInterferer (CW)
	MHz
	FDL_low - 60 to

FDL_low –[120] 
	FDL_low – [120] to

FDL_low –[ 150] 
	FDL_low – [150] to 

1 MHz

	
	
	
	FDL_high + 60 to

FDL_high + [120] 
	FDL_high + [120] to

FDL_high + [150] 
	FDL_high + [150] to

+12750 MHz
(NOTE 2)

	NOTE 1:
The transmitter shall be set to 4dB below PCMAX_L […]
NOTE 2:
The power level (PInterferer) for Range 3 is modified to -20 dBm for FInterferer in the ranges 2700 MHz < FInterferer < [5000] MHz and FInterferer > [6000] MHz. [For Band n79 the power level for Range 3 is modified to -20 dBm for FInterferer > 2700 MHz.]



Proposal 3: for NR bands above 3 GHz, the OOBB shall apply 60 MHz above and below the receive band; range 1 with up to [120] MHz separation and range 2 with up to [150] MHz separation. For range 3 the standard interferer power level of -15 dBm shall be relaxed to -20 dBm for interferers above 2700 MHz and below [5000] MHz as well as above 6000 MHz (the -15 dBm level applies in the 5 GHz RLAN band except for Band n79).
3 Proposal
For OOBB in FR1 we make the following proposals:
Proposal 1: the OOBB test configuration for LTE shall apply not only for re-farmed LTE bands below 2.7 GHz but for all NR bands below 2.7 GHz. 

Proposal 2: the interferer power level for range 3 can be relaxed to -20 dBm for interferer frequencies above 6 GHz.
Proposal 3: for NR bands above 3 GHz, the OOBB shall apply 60 MHz above and below the receive band; range 1 with up to [120] MHz separation and range 2 with up to [150] MHz separation. For range 3 the standard interferer power level of -15 dBm shall be relaxed to -20 dBm for interferers above 2700 MHz and below [5000] MHz as well as above 6000 MHz (hence the -15 dBm level applies in the 5 GHz RLAN band except for Band n79).
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