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Introduction
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]The requirements in FR2 for IBB should be reconsidered regarding the interferer placement during the test. For FR2 placing interferers far outside the band can be very difficult and may not necessarily be needed to guarantee a proper function of the UE.
Discussion
[bookmark: _GoBack]The current tables in 38.101-2 for IBB have essentially been reused from FR1, which were derived from the LTE tables in 36.101 with some exception like e.g. the interferer bandwidth. However for FR2 it should be reconsidered how the interferers need to be placed in relation to the band/channel under test, since the scenarios in which these UEs operate are different from those in LTE or NR FR1.
Traditionally IBB was also tested “out-of-band” up to twice the channel bandwidth of the channel under test. This makes sense for FR1 where there could be multiple bands in the same region. Also for FR1 this serves kind of as a gap to determine where the “real” Out of Band blocking requirement starts. For FR2 there currently is no requirement for OOB blocking, so based on this observation, it can be discussed whether an IBB requirement above and below the frequency band under test is required. In addition to this the UE architecture between FR1 and FR2 will likely be a different one, so that from the point of the UE front end, it may not be necessary to have the requirement outside of the band.
Several scenarios of where the channel is placed in the band can be distinguished, from which RAN5 can choose the appropriate test points (e.g. low, mid, high test frequencies) to assure that the IBB capabilities of the UE are properly tested. Examples are shown below in figures 1 to 3.
[image: ]
Figure 1 IBB for mid test frequency
[image: ]
Figure 2 IBB for low test frequency

[image: ]
Figure 3 IBB for high test frequency

Additionally the high channel bandwidth, high interferer bandwidth and potentially large separation between those can make implementations in test system very complex and costly. Going to higher frequencies (>40GHz) will make the generation of appropriate interferers further outside of the bands even more challenging. This will become even more complex when going to higher CA orders or higher channel bandwidths, as this will already currently require interferers which are up to 1.6GHz above and below the frequency band under test, but this may increase even more in the future.
Therefore we propose to modify the requirement for IBB in FR 2 in the following way and limit the interferer placement, such that the center frequency of the interferer needs to be placed inside the band under test.
Proposal 1: The IBB for FR2 requirements shall be modified as follows for single carrier and CA:
Table 7.6.2-1: In band blocking requirements
	Rx parameter
	Units 
	Channel bandwidth

	
	
	50 MHz 
	100 MHz
	200 MHz
	400 MHz

	Power in Transmission Bandwidth Configuration
	dBm
	REFSENS + 14dB


	BWInterferer
	MHz
	50
	100
	200
	400

	PInterferer
for bands n257, n258
	dBm
	REFSENS + 42
	REFSENS + 42
	REFSENS + 42
	REFSENS + 42

	PInterferer
for bands n260
	dBm
	REFSENS + 41
	REFSENS + 41
	REFSENS + 41
	REFSENS + 41

	FIoffset
	MHz
	100 / -100
NOTE 5
	200 / -200
NOTE 5
	400 / -400
NOTE 5
	800 / -800
NOTE 5

	FInterferer
	MHz
	FDL_low – 75
to 
FDL_high + 75

	FDL_low – 150
to 
FDL_high + 150

	FDL_low – 300
to 
FDL_high + 300

	FDL_low – 600
to 
FDL_high + 600


	NOTE 1:	The interferer consists of the Reference measurement channel specified in Annex A.X.X with one sided dynamic OCNG Pattern as described in Annex A.X.X.X and set-up according to Annex C.X.X.
NOTE2:	The REFSENS power level is specified in Table 7.X.X.X.
NOTE 3:	The wanted signal consists of the reference measurement channel specified in Annex A.X.X (QPSK, R=X/X) with one sided dynamic OCNG pattern as described in Annex A.X.X.X and set-up according to Annex C.X.X
NOTE 4:	FIoffset is the frequency separation between the center of the aggregated CA bandwidth and the center frequency of the Interferer signal.
NOTE 5:	The absolute value of the interferer offset FIoffset shall be further adjusted to  MHz with SCS the sub-carrier spacing of the wanted signal in MHz. Wanted and interferer signal have same SCS.
NOTE 6: 	FInterferer range values for unwanted modulated interfering signals are interferer center frequencies.



Table 7.6A.2-1: In band blocking minimum requirements for intra-band contiguous CA
	Rx Parameter
	Units 
	CA Bandwidth Class

	
	
	All CA bandwidth Classes

	Pw in Transmission Bandwidth Configuration, per CC
	 
	REFSENS + 14 dB

	Pinterferer for band n257, n258
	dBm
	Aggregated power + 28

	Pinterferer for band n260
	dBm
	Aggregated power + 27 

	BWInterferer 
	MHz
	BWChannel_CA

	FIoffset
	MHz
	
+ 2*BWChannel_CA / 2*BWChannel_CA

NOTE 5


	FInterferer 
	MHz
	FDL_low – 1.5*BWChannel_CA
To 
FDL_high + 1.5*BWChannel_CA


	
	
	

	
	
	

	NOTE 1:	The interferer consists of the Reference measurement channel specified in Annex     X.X with one sided dynamic OCNG Pattern as described in Annex A.X.X.X and set-up according to Annex C.X.X.
NOTE 2:	The REFSENS power level is specified in Table 7.X.X.X.
NOTE 3:	The wanted signal consists of the reference measurement channel specified in Annex A.X.X (QPSK, R=X/X) with one sided dynamic OCNG pattern as described in Annex A.X.X.X and set-up according to Annex C.X.X
NOTE 4:	The Finterferer (offset) is the frequency separation between the center of the aggregated CA bandwidth and the center frequency of the Interferer signal.
NOTE 5:	The absolute value of the interferer offset FInterferer (offset) shall be further adjusted  to  MHz with SCS the sub-carrier spacing of the wanted signal in MHz. Wanted and interferer signal have same SCS.
NOTE 6:	FInterferer range values for unwanted modulated interfering signals are interferer center frequencies.




Proposals
Given the above discussion, it is proposed to modify the requirements as described in proposal 1. 
Proposal 1: The IBB for FR2 requirements shall be modified as follows:
Table 7.6.2-1: In band blocking requirements
	Rx parameter
	Units 
	Channel bandwidth

	
	
	50 MHz 
	100 MHz
	200 MHz
	400 MHz

	Power in Transmission Bandwidth Configuration
	dBm
	REFSENS + 14dB


	BWInterferer
	MHz
	50
	100
	200
	400

	PInterferer
for bands n257, n258
	dBm
	REFSENS + 42
	REFSENS + 42
	REFSENS + 42
	REFSENS + 42

	PInterferer
for bands n260
	dBm
	REFSENS + 41
	REFSENS + 41
	REFSENS + 41
	REFSENS + 41

	FIoffset
	MHz
	100 / -100
NOTE 5
	200 / -200
NOTE 5
	400 / -400
NOTE 5
	800 / -800
NOTE 5

	FInterferer
	MHz
	FDL_low – 75
to 
FDL_high + 75

	FDL_low – 150
to 
FDL_high + 150

	FDL_low – 300
to 
FDL_high + 300

	FDL_low – 600
to 
FDL_high + 600


	NOTE 1:	The interferer consists of the Reference measurement channel specified in Annex A.X.X with one sided dynamic OCNG Pattern as described in Annex A.X.X.X and set-up according to Annex C.X.X.
NOTE2:	The REFSENS power level is specified in Table 7.X.X.X.
NOTE 3:	The wanted signal consists of the reference measurement channel specified in Annex A.X.X (QPSK, R=X/X) with one sided dynamic OCNG pattern as described in Annex A.X.X.X and set-up according to Annex C.X.X
NOTE 4:	FIoffset is the frequency separation between the center of the aggregated CA bandwidth and the center frequency of the Interferer signal.
NOTE 5:	The absolute value of the interferer offset FIoffset shall be further adjusted to  MHz with SCS the sub-carrier spacing of the wanted signal in MHz. Wanted and interferer signal have same SCS.
NOTE 6: 	FInterferer range values for unwanted modulated interfering signals are interferer center frequencies.



Table 7.6A.2-1: In band blocking minimum requirements for intra-band contiguous CA
	Rx Parameter
	Units 
	CA Bandwidth Class

	
	
	All CA bandwidth Classes

	Pw in Transmission Bandwidth Configuration, per CC
	 
	REFSENS + 14 dB

	Pinterferer for band n257, n258
	dBm
	Aggregated power + 28

	Pinterferer for band n260
	dBm
	Aggregated power + 27 

	BWInterferer 
	MHz
	BWChannel_CA

	FIoffset
	MHz
	
+ 2*BWChannel_CA / 2*BWChannel_CA

NOTE 5


	FInterferer 
	MHz
	FDL_low – 1.5*BWChannel_CA
To 
FDL_high + 1.5*BWChannel_CA


	
	
	

	
	
	

	NOTE 1:	The interferer consists of the Reference measurement channel specified in Annex     X.X with one sided dynamic OCNG Pattern as described in Annex A.X.X.X and set-up according to Annex C.X.X.
NOTE 2:	The REFSENS power level is specified in Table 7.X.X.X.
NOTE 3:	The wanted signal consists of the reference measurement channel specified in Annex A.X.X (QPSK, R=X/X) with one sided dynamic OCNG pattern as described in Annex A.X.X.X and set-up according to Annex C.X.X
NOTE 4:	The Finterferer (offset) is the frequency separation between the center of the aggregated CA bandwidth and the center frequency of the Interferer signal.
NOTE 5:	The absolute value of the interferer offset FInterferer (offset) shall be further adjusted  to  MHz with SCS the sub-carrier spacing of the wanted signal in MHz. Wanted and interferer signal have same SCS.
NOTE 6:	FInterferer range values for unwanted modulated interfering signals are interferer center frequencies.
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