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1. Introduction
In last RAN4 meeting, a way forward was approved [1]. It is indicated that signal transmit quality requirements (EVM, frequency accuracy, etc) need to be specified. Another way forward was also approved [2], where the following table is given.
	RF parameter
	Agreement

	BS classification
	Further investigate:

· if an alternative to MCL should be used for setting BS class related requirements

In initial phase consider introducing two BS classes, like i.e. Wide area and Local area BS classes in LTE 

Other BS classes are not precluded.

	ACLR
	Further investigate options:

· ACLR based on TRP 

· ACLR based on EIRP (in centre of main beam)

	EVM 
	EVM is specified in centre of main beam

	Output power
	Further investigate options:


· TRP only

· EIRP (in the main beam) only

· Both TRP and EIRP (in the main beam)


It should be noted that TRP may be measured by measuring EIRP at a limited number of points or cuts to obtain a suitable approximation to TRP
In above table, EVM is specified in centre of main beam, which may not suitable for radiated requirements. This document will further discuss this issue.
2. Discussion
From AAS WI discussion, we knew that the beamforming may be unsymmetrical or there are gain ripples on the coverage area of beam. The beam centre direction and the beam peak direction are different as shown in Figure 7.2.2-1 in [3]. The EIRP is defined in [3] as “For each beam, the maximum configurable EIRP measured at the beam peak direction associated with a beam direction pair corresponding to the main beam shall be declared”, which means the EIRP is defined at beam peak direction. The direction for wanted signal requirements should be aligned between AAS and 5G NR.
Generally, EVM is requirement for wanted signal. It should be defined with the same direction as EIRP. The definition at beam peak direction is reasonable especially for digital UE specific beamforming.
Considering analog beamforming and cell beamforming, the UE may not at beam centre direction or beam peak direction. In WCDMA and LTE, EVM is defined at antenna connector and tested after FFT and Tx-Rx chain equalizer, whereas in the 5G NR, passive antenna having fixe beam is assumed to be connected with BS. Then, the current EVM requirement for E-UTRA should be met at any direction of coverage area as least.

Beamforming could increase antenna gain for wanted signal in some directions, but not for the transmitted noise. So the SNR of transmitted signal received at special beam direction (interfere come from outsider is not considered) will be higher than the SNR received at antenna connector. The higher of the beamforming gain, the better the SNR will be. Hence the antenna gain should be considered for the definition of EVM requirement.
Having above discussion in mind, we think following observations should be considered for EVM requirement:
Observation 1: EVM requirement should be defined at same direction with that for EIRP. The definition should be aligned with that in AAS specification.

Observation 2: The antenna gain should be considered for EVM requirement.

Observation 3: At all direction of antenna coverage area, current EVM requirement for E-UTRA signal should be met at least.
3. Summary
In this document the radiated EVM requirement is discussed, and following observations is presented:
Observation 1: EVM requirement should be defined at same direction with that for EIRP. The definition should be aligned with that in AAS specification.

Observation 2: The antenna gain should be considered for EVM requirement.

Observation 3: At all direction of antenna coverage area, current EVM requirement for E-UTRA signal should be met at least.
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