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[bookmark: _Ref463014664]Introduction
In-band blocking (IBB) requirements for range 2 NR were already agreed in case of single carrier transmission [1][2]. 
In this contribution, we propose IBB requirements for carrier aggregation (CA) and we make a text proposal for section 7.6.1 of 38.101-2.
Discussion
In the following, we will make specific proposal to finalize IBB requirements including tests specifications for the CA cases. The following sections are organized as follows: 
· Summary of single carrier requirements
· Proposals for CA requirements
· Text Proposals for 38.801-2 specifications
IBB: single carrier requirement
The IBB requirement was studied in [3] and agreed based on proposals in [1]. Like for the ACS test case, it was decided to have same unwanted and wanted signals bandwidth in IBB test. It was also agreed to have a variable location of IBB compared to the wanted signal, in particular center frequency of IBB signals can go from FDL_low - 1.5 BW to FDL_low + 1.5 BW, as shown in Figure 1.
Regarding the wanted and IBB signals, it was agreed to define the test as follows [2]:
· Wanted signal is at REFSENS + 14dB 
· REFSENS + 42dB for bands n257, n258, n259
· REFSENS + 41dB for band n260
[image: ]
[bookmark: _Ref498092299]Figure 1. Pictorial representation of wanted, ACS and IBB test signals for the single carrier case.
Proposals for CA requirements
Three different cases need to be taken into account:
· Intra-band contiguous CA
· Intra-band non-contiguous CA
· Inter band CA
Intra-band contiguous CA
For intra-band contiguous CA, we follow the approach adopted for ACS. i.e. the IBB test signal bandwidth is equal to the aggregated wanted signal bandwidth.
Proposal 1: for the intra-band contiguous case, the ACS signal bandwidth is equal to the aggregated wanted signal bandwidth.
Regarding, the signal levels, the following proposal is made:
Proposal 2: for the intra-band contiguous CA case, the IBB test should be specified as follows:
· Power in transmission bandwidth configuration per CC = REFSENS + 14dB
· Pinterfer = aggregated power + 42 dB for band n257, n258
· Pinterfer = aggregated power + 41 dB for band n260

[image: ]
Figure 2. Pictorial representation of wanted and IBB test signals for the intra-band contiguous CA case.

Intra-band non-contiguous CA
Even for the IBB test case, we have the two possibilities to define the non-contiguous CA test based on the component carriers BW or based on the end-to-end bandwidth. For the similar reason discussed above, our preference is to define the test based on the component carriers BW and thus defining the test provided that a minimum gap is required. As it can be seen in Figure 3, if we use the same approach adopted in ACS test and we focus on the wider of the component carriers, a minimum frequency separation  ≥ 1.5 (BW1+ BW2) + 3 max(BW1, BW2) is needed to define the in-gap requirement. Regarding the level, we acknowledge some concerns raised due to very large receiver BW, so we propose to use an IBB level equal to the ACS level. 
Proposal 3: for the intra-band non-contiguous CA case, the IBB test should be specified as follows
· Within the gap the test is defined only if  ≥ 1.5(BW1 + BW2) + 3 max(BW1, BW2) and the tests parameters for the single carrier applies considering the largest channel bandwidth between BW1 and BW2
· For both in-gap and out-of-gap IBB signal level is equal to the ACS signal level for the corresponding configuration.
[image: ]
[bookmark: _Ref498097367]Figure 3. Pictorial representation of wanted, ACS and IBB test signals for the intra-band non-contiguous CA.

Inter-band CA
For the inter-band CA case, we propose to use the same test as the single carrier case apply to each component carrier.
Proposal 4: for the intra-band non-contiguous CA IBB test case, the single carrier test applies to each component carrier.

Text Proposal for TS 38.801-2
In this section we provide text proposal to 38.801-2.
Proposal 5: to approve the following Text Proposal to TS 38.801-2.



















<<<<<<<<  Begin Text Proposal to TS 38.101-2   >>>>>>>>

7.6.1	In-band blocking
In-band blocking is defined for an unwanted interfering signal falling into the UE receive band or into the spectrum equivalent to twice the channel bandwidth below or above the UE receive band at which the relative throughput shall meet or exceed the minimum requirement for the specified measurement channels.
[bookmark: _Toc368026378]7.6.1.1	Minimum requirements
The throughput shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.X.X (with one sided dynamic OCNG Pattern for the DL-signal as described in Annex A.X.X.X) with parameters specified in Tables 7.6.1.1-1. 
[bookmark: _Hlk498358024]Table 7.6.1.1-1: In band blocking minimum 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
	200 / -200
	400 / -400
	800 / -800

	FInterferer
	MHz
	FDL_low – 75
to 
FDL_low + 75

	FDL_low – 150
to 
FDL_low + 150

	FDL_low – 300
to 
FDL_low + 300

	FDL_low – 600
to 
FDL_low + 600


	NOTE 1: 	[The transmitter shall be set to 4dB below PCMAX_L at the minimum uplink configuration specified in Table 7.3.1-2 with PCMAX_L as defined in subclause 6.2.5.]
NOTE 21:	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.
NOTE 32:	The REFSENS power level is specified in Table 7.X.X.X.
NOTE 43:	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 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.




For the UE which supports inter band CA configuration in Table 7.3.1-1A, PInterferer power defined in Table 7.6.1.1-2 is increased by the amount given by ΔRIB,c in Table 7.3.1-1A.
7.6.1.1A	Minimum requirements for CA
Editor’s note: To be included agreement on intra-band contiguous CA
For inter-band carrier aggregation the UE shall meet the requirements specified in subclause 7.6.1.1 for each component
carrier while all carriers are active.

For intra-band contiguous carrier aggregation the SCC(s) shall be configured at nominal channel spacing to
the PCC. The UE shall fulfil the minimum requirement specified in Table 7.6.1.1A-1 for an adjacent channel interferer on either side of the aggregated downlink signal at a specified frequency offset and for an interferer power up to -25 dBm.
The throughput of each carrier shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annexes A.X.X  (with one sided dynamic OCNG Pattern for the DL-signal as
described in Annex A.X.X.X). 

Table 7.6.1.1A-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
	Equal to the aggregated CA bandwidth

	FInterferer (offset)
	MHz
	FDL_low – two times the aggregated CA bandwidth
To 
FDL_high + two times the aggregated CA bandwidth


	
	
	

	
	
	

	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 Finterferer (offset) is the frequency separation between the center of the aggregated CA bandwidth and the center frequency of the Interferer signal.
NOTE 4:	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.




For intra-band non-contiguous carrier aggregation, IBB requirements apply to out-of-gap and in-gap. For out-of-gap, the UE shall meet the requirements for each component carrier with parameters as specified in 7.6.1.1A-2. The requirement associated to the maximum channel between across the component carriers is selected. 
For in-gap, the requirement shall apply if the following minimum gap condition is met:  ≥ 1.5(BW1 + BW2) + max(BW1, BW2), where  is the frequency separation between the center frequencies of the component carriers and BWk/2 are the channel bandwidths of carrier k, k = 1,2. If the minimum gap condition is met, the UE shall meet the requirement specified in Table 7.6.1.1A-2 considering parameters associated to the largest channel bandwidth between the two component carriers, i.e. max(BW1, BW2). 
For both out-of-gap and in-gap, the requirements shall apply while all downlink carriers are active.
Table 7.6.1.1A-2: In band blocking minimum requirements for intra-band non-contiguous CA 
	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 + 35.5
	REFSENS + 35.5
	REFSENS + 35.5
	REFSENS + 35.5

	PInterferer
for bands n260
	dBm
	REFSENS + 34.5
	REFSENS + 34.5
	REFSENS + 34.5
	REFSENS + 34.5

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

	FInterferer
	MHz
	FDL_low – 75
to 
FDL_low + 75

	FDL_low – 150
to 
FDL_low + 150

	FDL_low – 300
to 
FDL_low + 300

	FDL_low – 600
to 
FDL_low + 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.
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 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 5:   For in-gap test, FInterferer is confined within the gap.




<<<<<<<<  End Text Proposal to TS 38.101-2   >>>>>>>>
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