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1 Introduction

In RAN4#80 and #81, some agreements were approved in the WF[1] as follows:
· The EVM requirement for user specific beams was agreed to be defined in the centre of the main lobe. . 
· Manufacturer declares the intended EVM directions range.
· The BS shall meet the OTA EVM requirement across the declared EVM directions range. 
· Conformance to OTA EVM requirements shall be demonstrated at the extreme directions of the declared coverage direction range and at the centre. 
There are also some open issues left and this contribution demonstrates some further considerations on EVM requirements.
2 Discussion
2.1 EVM Consideration for beam sweeping system

In the last meetings, the WF has agreed that the EVM is specified in the center of the main lobe for eAAS. As is mentioned before, the RF requirements in eAAS can be also applied for NR. In NR, some special use cases exits, which is different with eAAS and these use cases should be considered for RF requirements definitions.

In NR, the hybrid beam forming architecture has been proposed and adopted especially for the above 6GHz system design. Beam sweeping has been regarded as a way for access and data transmission. In beam sweeping system, all of the possible beams for UE transmission are preset and the best one will be chosen by UE from all of the beams as the UE-specific beam. For example, there are 5 beams preset and UE choose the first one for data transmission in Figure1. Because all of the beams are preset and the direction of each beam is fixed, the center direction of the main lobe for UE-specific beam is fixed and cannot always point to UE by dynamical adjusting as the figure shows. In this condition, when UE located at other direction of the beam, the EVM may be different with that of the center direction because of the signal power loss. For the reason, the EVM requirement only defined in the center of the main lobe seems not sufficient and reasonable and some other directions of the main lobe should be taken into consideration.  
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Figure 1 Beam sweeping system
Observation1: For beam sweeping system, UE may locate at other direction of the main lobe, where EVM may be different with the EVM in the centre direction.  
Proposal 1: For beam sweeping system, the EVM requirement cannot be only specified in the center direction of the main lobe and some other directions should be taken into consideration.

2.2 How to define the EVM requirement for Beam sweeping system
For beam sweeping system, UE may locate at different direction of the main lobe, which may lead the difference of EVM. A range of UE locations can be defined in the main lobe of the UE-specific beam such as the red area in the figure2. The range has not to be whole range of the main lobe because of the beam switching. In this defined range, EVM requirement should be met. As the EVM requirement is a threshold, we can consider the worst EVM case as the baseline.

Obervation2: For beam sweeping system, UE may locate in a range of the main lobe for UE-Specific beam. EVM requirement should be met in the range and the worst EVM case can be considered as the baseline.

The EVM is related to the signal power of the main lobe. One of the possible ways is that we can define the worst EVM case by defining the worst signal power loss for the red range of the main lobe. The figure2 shows the cross point of two adjacent beams can be the maximum power loss point, which is X dB loss compared with the centre direction of the main lobe. Thus, the worst EVM point can be specified at the point with X dB power loss. For the detail value of X, it can be declared by manufactures. 
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Figure 2 the EVM requirement specified for beam-sweeping system
Proposal 2: For beam sweeping system, the worst EVM point can be defined by the signal power loss of the main lobe, which is X dB loss compared with the centre direction. 
3 Summary

In this contribution, the consideration of EVM requirement for beam sweeping system has been discussed. And some observations and proposals have been contributed.
For beam sweeping system, the UE may not locate at the centre direction of the main lobe and the specified directions of EVM requirement should be considered.
Observation1: For beam sweeping system, UE may locate at other direction of the main lobe, where EVM may be different with the EVM in the centre direction.  

Proposal 1: For beam sweeping system, the EVM requirement cannot be only specified in the center direction of the main lobe and some other directions should be taken into consideration.

For beam sweeping system, the UE may locate in a range of main lobe and EVM may be different in the different point of the range. The definition of the EVM requirement for beam sweeping system has been discussed.
Obervation2: For beam sweeping system, UE may locate in a range of the main lobe for UE-Specific beam. EVM requirement should be met in the range and the worst EVM case can be considered as the baseline
Proposal 2: For beam sweeping system, the worst EVM point can be defined by the signal power loss of the main lobe, which is X dB loss compared with the centre direction. 
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