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1	Introduction
The open issues captured in the WF on OTA EVM [1] were discussed during the last meeting RAN4#81 in Reno but no consensus was reached.

In this document, we continue the discussion of these open issues and conclude with some observations.
2	Discussion
According to [1], the first open issue is 
whether OTA EVM requirements apply per beam or over the declared EVM direction range with only one EVM direction range
EVM is a measure of signal impairments introduced by transmitter RF imperfections such as LO phase noise, PA nonlinearity and DAC noise. In [2], we studied the effect of LO phase noise in beamforming on EVM. The main conclusion drawn from this study is that the EVM in the main lobe of user-specific beams decreases as the number of transmitters increases provided all the phase noise sources are uncorrelated. In the case of full correlation, the beamformed EVM is the same as non-beamformed EVM. Thus, the beam with the worst EVM should be used for demonstrating EVM compliance. As the degree of correlation is implementation dependent, non-user-specific beams seem to be the most appropriate rather than user-specific beams.  
Observation 1: It is not necessary to apply OTA EVM requirements per beam but one beam with the worst EVM is sufficient since EVM compliance tests need to meet a threshold requirement only. This implies that if the worst EVM beam is below the threshold, then all the other beams should meet the requirement. All active transceiver units for the beam are configured to transmit at nominal power levels in order to excite all non-linear behaviours. 
The second open issue [1] is
how to declare the coverage direction range, either adopting the same as EIRP direction set or as a new EVM direction set, or something else, is still FFS
Referring to TR 37.842, there are at least five EIRP accuracy directions sets which correspond to five beams declared during conformance testing as follows (from TR 37.842): 
1. Narrowest intended BeWΘ, narrowest intended BeWϕ (possible when narrowest intended BeWΘ) at the reference beam direction
2. Narrowest intended BeWϕ, narrowest intended BeWΘ (possible when narrowest intended BeWϕ) at the reference beam direction
3. Widest intended BeW , widest intended BeWϕ (possible when widest intended BeW) at the reference beam direction
4. Widest intended BeWϕ – widest intended BeW (possible when widest intended BeWϕ) at the reference beam direction
5. BeW and BeWϕ which provide highest intended EIRP of all possible beams at the reference beam direction.

Each of the above EIRP accuracy directions set is a 4-tuple (from TR 37.842): 
a. the beam peak direction () corresponding to the maximum steering from the reference beam centre direction in the positive  direction while maintaining the reference beam centre direction value.
b. the beam peak direction (corresponding to the maximum steering from the reference beam centre direction in the negative  direction while maintaining the reference beam centre direction  value.
c. the beam peak direction () corresponding to the maximum steering from the reference beam centre direction in the positive  direction while maintaining the reference beam centre direction  value.
d. the beam peak direction (corresponding to the maximum steering from the reference beam centre direction in the negative  direction while maintaining the reference beam centre direction  value.
The maximum steerable range in the  and  directions is and, respectively. One question arises is whether the maximum steerable range of the EIRP accuracy directions set is the same as the EVM directions set. One possibility is to construct the EVM directions set by choosing the greatest boundary angles and  instead of the greatest steerable range out of the 5 declared EIRP accuracy directions sets. That is
																(1)
The centre of the intervals [, ] and [] is
  and 												(2)
From equations (1) and (2), the EVM directions set can be expressed as 
EVM directions set =    							(3)
Observation 2: It is possible to construct the EVM directions set by choosing the greatest boundary angles, ,  out of the declared EIRP accuracy directions sets. 
According to the WF on OTA requirement compliance range [3], which was approved during the last meeting RAN4#81, the EVM directions set specified in equation (3) belongs to “OTA compliance coverage”; the term is defined in [4]. This is because it is constructed from the greatest and the least beam peak directions which are not within the boundaries of the “OTA compliance peak directions set”. Note that other means of constructing the EVM directions set are possible.
Observation 3: the EVM directions set that is constructed from the greatest and the least beam peak directions belongs to “OTA compliance coverage”. Note, the classification of the EVM directions set depends on how it is defined and constructed. 
The third open issue [1] is
how to apply EVM requirements for AAS with multiple transceivers but without the ability to user beam steer is FFS
Naturally such an AAS BS generates non-user specific beams that are not steerable to any directions. It is possible to apply the same EVM requirement as long as the range of directions of the non-user specific beams is within the boundary of the EVM directions set. With the non-user specific beams, the EVM value in the EVM directions set {} is not defined in the centre of the main beam as in the user-specific beams. Nevertheless, the EVM requirement still can be met if it is below a threshold. 
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3	Conclusions
In this document, we have addressed the open issues of OTA EVM requirements. We can make the following observations based on our findings:

Observation 1: It is not necessary to apply OTA EVM requirements per beam but one beam with the worst EVM is sufficient since EVM compliance tests only need to meet a threshold requirement. This implies that if the worst EVM beam is below the threshold requirement, then all the other beams should meet the requirement. All active transceiver units for the beam are configured to transmit at nominal power levels in order to excite all non-linear behaviours. 
Observation 2: It is possible to construct the EVM directions set by choosing the greatest boundary angles, ,  out of the declared EIRP accuracy directions sets. 

Observation 3: the EVM directions set that is constructed from the greatest and the least beam peak directions belongs to “OTA compliance coverage”. Note, the classification of the EVM directions set depends on how it is constructed. 
Observation 4: The EVM requirement for AAS BS without beamsteering is the same as for AAS BS with beamsteering.
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