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1. Introduction

The purpose of this paper is to provide a high-level guidance on usage of UBF during tests with multiple tx power test points.  
2. Discussion

Some 5G NR FR2 requirements will need to be tested over multiple Tx power levels. One such test case is EVM, where the core requirement applies to a range of UE output power levels, and typical test point selection would result in test points at the maximum and minimum levels within the range.

The NR FR2 EVM requirement ranges are listed below: 

Table 6.4.2.1-2: Parameters for Error Vector Magnitude for power class 1

	Parameter
	Unit
	Level

	UE Output Power
	dBm
	 -4

	UE output power for UL 16QAM
	dBm
	 -7

	UE output power for UL 64QAM
	dBm
	 -11

	Operating conditions
	
	Normal conditions


Table 6.4.2.1-3: Parameters for Error Vector Magnitude for power class 2, 3, and 4
	Parameter
	Unit
	Level

	UE Output Power
	dBm
	 -13

	UE output power for UL 16QAM
	dBm
	 -10

	UE output power for UL 64QAM
	dBm
	 -6

	Operating conditions
	
	Normal conditions


· The EVM test case measurement needs to be performed in the Tx beam peak direction where maximum total component of EIRP is = EIRPθ + EIRPφ. 
· The EVM test case measurement needs to be performed after issuing the UBF Beam lock command. 
Observation 1: FR2 EVM needs to be tested at multiple Tx power levels.
Observation 2: FR2 EVM is to be measured after “locking” UE in Tx beam peak direction.  
Since UBF is a test function defined to enable measurements in static beam environment, leaving the UE in a locked state outside of the duration of measurement is unnecessary and may even be problematic as UE behaviour in event of a dynamic change when under beamlock state is undefined and not understood. If the UE wishes to execute any beam transitions as a response to a change in the test conditions, the beam lock will prevent this, leaving the UE beam in a state that does not align with its usual operation.
Observation 3: Changes in the test conditions in a beam lock state can leave the UE beam in a state that does not align with its usual operation.
Keeping in mind above observations this paper proposes high-level guidelines for usage of UBF during EVM testing as follows:
---------------------------------- Start of FR2 EVM test guidelines using UBF ------------------------------

1 Set the UE in the Tx beam peak direction
2 Configure UE UL until it reaches a maximum output power test point as per requirements
3 Wait for enough time to allow for the beam selection to complete
4 Lock the beam toward the Tx beam peak direction for the entire duration of the measurement, using UBF message
5 Measure EVM in θ & φ-polarization and determine pass/fail (Pass if EVMθ or EVMφ meet the requirement)
6 Unlock the beam, using UBF message
7 Configure UE UL until it reaches a lower output power test point as per requirements
8 Wait for enough time to allow for the beam selection to complete
9 Lock the beam toward the Tx beam peak direction for the entire duration of the measurement, using UBF message
10 Measure EVM in θ & φ-polarization and determine pass/fail (Pass if EVMθ or EVMφ meet the requirement)
11 Unlock the beam, using UBF message
---------------------------------- End of FR2 EVM test guidelines using UBF ------------------------------

Proposal 1: For any NR FR2 test which includes multiple Tx power levels, the beam must only be locked for the purpose of the measurement and should be unlocked for any changes to the Tx power level.
3. Conclusion
In conclusion, the following proposal on FR2 EVM test procedure is presented:
Proposal 1:  For any NR FR2 test which includes multiple Tx power levels, the beam must only be locked for the purpose of the measurement and should be unlocked for any changes to the Tx power level.
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