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[bookmark: _Toc515521472]9.6.6	OTA modulation quality for FR1
OTA transmit modulation signal quality is measured in terms of error vector magnitude (EVM).  EVM captures a maximum allowed distortion due to degradations in the BS transmitter.
For NR EVM is defined similar to that of E-UTRA in that the measurement device contains a equalization algorithm and the EVM is assessed after equalization.  EVM is also measured over a root mean square average over 10 sub-frames.	
Although EVM is expressed in terms of a percentage it is a ratio, that of the error vector and the reference power. Whilst the reference (or wanted) signal may be subjected to beam forming the error vector power has unknown correlation level between transmitter units and hence may be beam formed or not.
The EVM requirement is important only between the BS and its intended UE. Hence the EVM is only of importance in directions where the BS intends to communicate with the UE’s. It is therefore in a set of specific directions from the AAS BS which is of interest rather than the average or total EVM over the entire sphere. Based upon the method captured in 3GPP TR 37.843 [9], the EVM requirement is defined over a declared OTA coverage range.  The range of directions which the NR BS meets the EVM requirement is declared by the manufacturer as OTA coverage range.
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Figure 9.6.6-1. Example of OTA coverage range and 5 conformance points
The EVM is required to be met across the OTA coverage range.  Physical layer specifics such as DM-RS patterns needed are discussed in more detail in 6.5.4 for conducted requirements, can also be applied to OTA for FR1.
9.6.7	OTA modulation quality for FR2
The EVM requirement for FR2 shall apply also to the range of directions which is described in section 9.6.6.  

The intention of the following description is to summarize the parameters used to determine appropriate EVM levels.

A DM-RS pattern will be transmitted, and a standardized receiver will be used to mitigate some linear aspects of the EVM.  Additionally, common phase error compensation algorithm is also needed to be applied in addition to the simple equalization algorithm.  For this, an additional reference signal is needed, the so-called phase tracking reference signal (PT-RS).

To balance between reference signal overhead and throughput a balance of DM-RS and PT-RS along with achievable EVM levels were studied.
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Figure 9.6.7-1. TYPE-1 Pattern front loaded DM-RS (1 DM-RS symbol)
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