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1	Introduction
RAN#75 agreed a work item on New Radio Access Technology in [1] with the accelerated time line for 5G NR eMBB (enhancement Mobile Broadband) services in [2]. As part of the study item work, RAN4 agreed that NR BS EVM requirements would be specified for the following cases [3].

· For single numerology case define both average BS Tx EVM requirements over all the PRBs and over 1 PRB for the edge PRBs
· For mixed numerology case define both average BS Tx EVM requirements over all the PRBs of a given numerology and over 1 PRB for the edge PRBs
In this document, we discuss and propose NR BS EVM (Error Vector Magnitude) requirements for validating BS’s Transmitted signal quality. In our contribution [4] we propose that only single numerology DL BS and UE in-band requirements are specified in Rel-15 to support the accelerated NR work item timeline for eMBB services. Thus, in this contribution we focus on NR BS EVM requirements in single numerology case. 

2	Discussion
TS36.104 specifies LTE BS EVM requirements in Section 6.5.2. In our view, similar EVM definition is also suitable for NR BS. In the current LTE BS EVM requirements EVM measurement are always performed for each E-UTRA carrier over all allocated resource blocks and downlink subframes within 10ms measurement periods. For NR it is necessary to define EVM measurement over all the PRBs and over 1 PRB for both of the edge PRBs of given carrier to ensure even EVM behaviour and performance as discussed and agreed in the NR study. 

In single numerology case the LTE EVM requirements could be extended for NR purposes by adding EVM requirements measured over the first and last PRB as follows. The actual EVM requirement limits for the first and last PRB may be slightly worse from the EVM measurements, which are averaged over wider BW. However, it is important that EVM requirements of the first and last PRB are also defined for all the same modulation schemes as for EVM requirements measured over all allocated PRBs.

[bookmark: _GoBack]Proposed specification text:
[bookmark: _Toc472002453]x.y.z	Error Vector Magnitude for single numerology NR carrier
The Error Vector Magnitude is a measure of the difference between the ideal symbols and the measured symbols after the equalization. This difference is called the error vector. The equaliser parameters are estimated as defined in Annex xx. The EVM result is defined as the square root of the ratio of the mean error vector power to the mean reference power expressed in percent. 
For NR, for all bandwidths with single numerology used on a given NR carrier, the EVM measurement shall be performed for each NR carrier over all allocated resource blocks and downlink subframes within [10ms] measurement periods. Additionally, for all bandwidths EVM measurement shall be performed for each NR carrier over the first and last allocated resource blocks and downlink subframes within [10ms] measurement periods. The boundaries of the EVM measurement periods need not be aligned with [radio frame boundaries*]. The EVM value is then calculated as the mean square root of the measured values. 
The EVM measured over all allocated resource blocks and the first and last resource blocks of each NR carrier for different modulation schemes on NR-PDSCH shall be better than the limits in table x.y.z-1:
Table x.y.z-1: EVM requirements for NR carrier with single numerology
	Modulation scheme for PDSCH
	Required EVM [%] measured over all allocated resource blocks
	Required EVM [%] for the first and last allocated resource block

	QPSK
	[17.5 %]
	TBD

	16QAM
	[12.5 %]
	TBD

	64QAM
	[8 %] 
	TBD

	256QAM
	[3.5 %]
	TBD




*Note: Frames and subframes defined in TR 38.802 [5] as a starting point.


3	Conclusions
In this contribution, we propose that the LTE BS EVM requirements are used as basis for NR BS EVM requirements for single numerology NR carrier by extending the EVM requirements measured over all allocated PRBs with EVM requirements measured over the first and last PRB.

Proposal for NR BS EVM Requirements for single numerology NR carrier: 

x.y.z	Error Vector Magnitude for single numerology NR carrier
The Error Vector Magnitude is a measure of the difference between the ideal symbols and the measured symbols after the equalization. This difference is called the error vector. The equaliser parameters are estimated as defined in Annex xx. The EVM result is defined as the square root of the ratio of the mean error vector power to the mean reference power expressed in percent. 
For NR, for all bandwidths, the EVM measurement shall be performed for each NR carrier over all allocated resource blocks and downlink subframes within [10ms] measurement periods. Additionally, for all bandwidths EVM measurement shall be performed for each NR carrier over the first and last allocated resource blocks and downlink subframes within [10ms] measurement periods. The boundaries of the EVM measurement periods need not be aligned with [radio frame boundaries]. The EVM value is then calculated as the mean square root of the measured values. 
The EVM measured over all allocated resource blocks and the first and last resource blocks of each NR carrier for different modulation schemes on NR-PDSCH shall be better than the limits in table x.y.z-1:
Table x.y.z-1: EVM requirements for NR carrier with single numerology
	Modulation scheme for PDSCH
	Required EVM [%] measured over all allocated resource blocks
	Required EVM [%] for the first and last allocated resource block

	QPSK
	[17.5 %]
	TBD

	16QAM
	[12.5 %]
	TBD

	64QAM
	[8 %] 
	TBD

	256QAM
	[3.5 %]
	TBD
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