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1 Background

During RAN4#80 a number of assumptions for ITU-R simulations were made. A way forward for modelling ACLR and ACS was presented in [1] with that for ACS was placed in square brackets for confirmation at RAN4#80bis. 
In this brief note we consider the correlation of the adjacent channel interference (ACI) when multiple receiver chains are subject to an identical adjacent channel interferer. This is also the way in which the existing E-UTRA ACS requirement is verified. The ACS requirement has to be met for all power levels of the interferer level up to the maximum input level of the receiver (-25 dBm for E-UTRA). In the actual test case, the ACS is verified with the wanted signal and interferer at minimum power levels (Case 1) and with the wanted and interferer levels shifted such that the interferer power is at the maximum input level (Case 2): 
Table 7.5.1-2: Test parameters for Adjacent channel selectivity, Case 1

	Rx Parameter
	Units 
	Channel bandwidth

	
	
	1.4 MHz 
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	Power in Transmission Bandwidth Configuration
	dBm
	REFSENS + 14 dB

	PInterferer
	dBm
	REFSENS +45.5dB
	REFSENS +45.5dB
	REFSENS +45.5dB
	REFSENS +45.5dB
	REFSENS +42.5dB
	REFSENS +39.5dB

	BWInterferer 
	MHz
	1.4
	3
	5
	5
	5
	5

	FInterferer (offset)
	MHz
	1.4+0.0025

/

-1.4-0.0025
	3+0.0075

/

-3-0.0075
	5+0.0025

/

-5-0.0025
	7.5+0.0075

/

-7.5-0.0075
	10+0.0125

/

-10-0.0125
	12.5+0.0025

/

-12.5-0.0025

	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 2:
The interferer consists of the Reference measurement channel specified in Annex A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1 and set-up according to Annex C.3.1 


Table 7.5.1-3: Test parameters for Adjacent channel selectivity, Case 2

	Rx Parameter
	Units 
	Channel bandwidth

	
	
	1.4 MHz 
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	Power in Transmission Bandwidth Configuration
	dBm
	-56.5
	-56.5
	-56.5
	-56.5
	-53.5
	-50.5

	PInterferer
	dBm
	-25

	BWInterferer 
	MHz
	1.4
	3
	5
	5
	5
	5

	FInterferer (offset)
	MHz
	1.4+0.0025

/

-1.4-0.0025
	 3+0.0075

/

-3-0.0075
	5+0.0025

/

-5-0.0025
	7.5+0.0075

/

-7.5-0.0075
	10+0.0125

/

-10-0.0125
	12.5+0.0025

/

-12.5-0.0025

	NOTE 1:
The transmitter shall be set to 24dB 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 2:
The interferer consists of the Reference measurement channel specified in Annex 3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1 and set-up according to Annex C.3.1.


The level of correlation between contributions to the ACI falling into different receiver branches is different for Case 1 and Case 2: hence the correlation also depends on the input level.
2 Contributions to the ACI falling into multiple receiver chains
The correlation between contributions to the ACI falling into different receiver branches depends on the imperfection that will dominate and how the receiver paths are implemented. Some examples of imperfections that generate ACI and determines the ACS and their correlation:
· if the same PLL is used for all receivers, then the phase noise will be correlated; 

· the distortion due to a noise rise (lowering of the gain due to the strong adjacent interferer) will be uncorrelated;

· the folding of the interferer into the wanted channel will be correlated;

· the IM3 from the blocker could be correlated.

Hence the total ACI is not fully correlated between the receiver branches. The input level of the interferer and wanted signal will also determine which of the imperfection that dominates and determine the level of correlation. Hence for Case 1 and Case 2 in the existing ACS test one gets different correlations.
The way forward in [1] proposes to assume ACS to be flat (correlated) in space. Even if this assumption is used for the ITU-R simulations, further studies are needed in order to set an appropriate ACS requirement for NR given that the level of correlation of the ACI contributions in the receiver chains depend on the implementation (architecture) and the input level. 
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