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Introduction
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]For FR2 ACS and IBB in FR2, the requirements for the power levels of wanted signal and interferer are specified either relative to the Refsens level or by an absolute level. Based on the agreement from last RAN4 meeting for the Refsens measurement [1] this poses some questions for the actual testing of ACS and IBB.
Discussion
At the last RAN4 meeting in Athens the following procedure for measuring Refsens was approved in [1]:
[bookmark: _Ref498628942]Table 1: REFSENS Measurement Approaches
	Test Point
	Procedure

	RXpeak,TRXpeak,T
	· Establish a connection between the UE placed at the centre of the quiet zone and the gNB emulator with the downlink signal applied to the -polarization of the measurement&link antenna
· Position the UE so that the beam is formed towards the measurement antenna in the RX beam peak direction, i.e, UE and measurement antenna have angular relationship to each other of (RXpeak,TRXpeak,T)
· Determine EIS for -polarization, i.e., the power level for the -polarization at which the throughput exceeds the requirements for the specified reference measurement channel
· Switch the downlink to the -polarization of the measurement&link antenna
· Determine EIS for -polarization, i.e., the power level for the -polarization at which the throughput exceeds the requirements for the specified reference measurement channel
· Calculate the resulting EIS for the total component 
EIST=[1/EIS +1/EIS]-1
· Determine whether REFSENS meets/exceeds EIST



As can be seen the Refsens value is determined via the total component of EIS over both polarizations. Also as already discussed in the approved paper [2] from last year’s Reno meeting it is not feasible to apply a signal to both - and -polarizations at the same time, since it may lead to unpredictable results.
Given the above discussion the following observations can be made.
Observation 1: Refsens is defined as the total component EIS.
Observation 2: Applying a signal to both - and -polarizations at the same time is not a reliable solution.
For ACS and IBB testing, the required power levels for the wanted signal are based on the Refsens value as can be seen from the requirements. The interferers are either relative to the modified Refsens level or set to a fixed power. An example for ACS is shown in table 2.
Table 2: Test parameters for adjacent channel selectivity, Case 1
	Rx Parameter
	Units 
	Channel bandwidth

	
	
	50 MHz 
	100 MHz
	200 MHz
	400 MHz

	Power in Transmission Bandwidth Configuration
	dBm
	REFSENS + 14 dB

	PInterferer for band n257, n258
	dBm
	REFSENS 
+ 35.5 dB
	REFSENS +35.5dB
	REFSENS 
+35.5dB
	REFSENS 
+35.5dB

	PInterferer for band n260
	dBm
	REFSENS 
+ 34.5 dB
	REFSENS +34.5dB
	REFSENS 
+34.5dB
	REFSENS 
+34.5dB

	BWInterferer 
	MHz
	50
	100
	200
	400

	FInterferer (offset)
	MHz
	50
/
-50
NOTE 3
	100
/
-100
NOTE 3
	200
/
-200
NOTE 3
	400
/
-400
NOTE 3

	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.3.1.
NOTE 2:	The REFSENS power level is specified in Table [XXXXXX].
NOTE 3:	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.



Considering these two observations this leads to an issue of which levels need to be set for both the wanted signal as well as the interferer when performing TCs which require interferers, since the Refsens level is defined as the total component, but it is not feasible to apply a signal to both polarizations at the same time.
Observation 3: Taking Observation 1 and 2 into account it is unclear which power levels to set for the interferer and the wanted signal.
To test ACS and IBB it seems reasonable to test both the - and -polarizations sequentially and determine a pass/fail result of TC based on the individual results of both polarizations, applying both the wanted signal and the interferer at first on the -polarization and afterwards on the -polarization. 

Proposal 1: ACS and IBB are tested on both - and -polarizations sequentially.
However this leads to several questions regarding the test settings and evaluation:
1. Is it necessary to adjust the power levels of the wanted signal and the interferer, given that only one polarization is tested at a time?
2. Does a UE need to fulfill the requirement on both polarizations or is it sufficient to fulfill the requirement on one polarization? 
Considering Proposal 1 and the open questions a possible solution would be to reduce the power of the wanted signal and the interferer by 3dB and use those values to test both polarizations individually. This way the signal to interferer ratio would remain the same as in the requirement.
Proposal 2: For testing on each polarization the levels of the wanted signal and the interferer are reduced by 3dB.
Proposal 3: RAN4 endorses either option 1 or 2 below:
Option 1: The UE needs to pass the test on both polarizations to fulfill the requirement.
Option 2: The UE needs to pass the test on only one of the polarizations to fulfill the requirement.
Conclusion
In this paper we have discussed the current ACS and IBB requirements and the issues that are present for testing the requirements. The following observations have been made in this paper:
Observation 1: Refsens is defined as the total component EIS.
Observation 2: Applying a signal to both - and -polarizations at the same time is not a reliable solution
Observation 3: Taking Observation 1 and 2 into account it is unclear which power levels to set for the interferer and the wanted signal.
This leads to the following proposals, which we ask RAN4 to endorse:
Proposal 1: ACS and IBB are tested on both - and -polarizations sequentially.
Proposal 2: For testing on each polarization the levels of the wanted signal and the interferer are reduced by 3dB.
Proposal 3: RAN4 endorses either option 1 or 2 below:
Option 1: The UE needs to pass the test on both polarizations to fulfill the requirement.
Option 2: The UE needs to pass the test on only one of the polarizations to fulfill the requirement.
[bookmark: _Ref473660868][bookmark: _Ref473660708][bookmark: OLE_LINK6][bookmark: OLE_LINK7]
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