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Introduction
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]This contribution proposes an approach to measure REFSENS. 
Discussion
In RAN4#1801AH, the group agreed to define the peak direction for EIRP based on the direction where the total EIRP, i.e., the combination of the two EIRPs measured at orthogonal polarizations, is maximized [1]. It was furthermore agreed to define the peak direction for REFSENS based on the same approach, i.e., based on the total component of RSRP/EIS. 
[bookmark: OLE_LINK3][bookmark: OLE_LINK4][bookmark: OLE_LINK41]Definition of Reference sensitivity power level
Reference sensitivity is defined in Clause 7.3 of [2] as follows:
[bookmark: _Toc490144628]7.3	Reference sensitivity power level
The reference sensitivity power level REFSENS is the OTA power applied to the receivers (rank 1 with at least two baseband ports) in the direction where peak gain is achieved, at which the throughput shall meet or exceed the requirements for the specified reference measurement channel.
The testability aspect of the OTA power level at which the throughput shall meet or exceed the requirements for the specified reference measurement channel is unclear. For conducted tests, this REFSENS power level is the power level at the conducted port; however, for radiated tests there is no equivalent OTA power level. Traditionally, OTA tests have focused on the effective isotropic sensitivity (EIS) which is the power level at which the target throughput is met or exceeded. As EIS is assessed separately for each polarization (, ), there is no equivalent to the REFSENS power level in OTA. It is therefore proposed to clarify the definition of REFSENS. 
REFSENS Measurement Approach 
Suitable approaches for the REFSENS test case were presented previously in Table 1 of [3]. 
With REFSENS defined at the RX beam direction (RXpeak,TRXpeak,T) where the maximum total component of RSRP and thus best total component of EIS is found [4], the following approach should be selected as the measurement approach for REFSENS (clarified approach 3 from [3]):
[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



Proposal 1: Select the REFSENS measurement approach as outlined in Table 1
It is therefore proposed to clarify the definition of the reference sensitivity power level to remove the reference of an OTA power level and to refer to EIS instead. 
Proposal 2: Define REFSENS as follows: The reference sensitivity power level REFSENS is the EIS level at the centre of the quiet zone in the RX beam peak direction at which the throughput shall meet or exceed the requirements for the specified reference measurement channel.

Summary
[bookmark: _Ref473660868][bookmark: _Ref473660708][bookmark: OLE_LINK6][bookmark: OLE_LINK7]Proposal 1: Select the REFSENS measurement approach as outlined in Table 1
[bookmark: _GoBack]Proposal 2: Define REFSENS for FR2 as follows: The reference sensitivity power level REFSENS is the EIS level at the centre of the quiet zone in the RX beam peak direction at which the throughput shall meet or exceed the requirements for the specified reference measurement channel.
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